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1 INTRODUCTION 

Remit & Background Information  

1.1 Corvus Consulting was engaged by DP Tidal Energy Ltd to advise Fair Head Tidal and associate 

consultants with regard to the potential impacts on otters (Lutra lutra) which may arise as a 

consequence of the proposed development.  

1.2 In October 2012 The Crown Estate (TCE) awarded an Agreement for Lease (AfL) to Fair Head Tidal 

(FHT) a consortium formed by DP Marine Energy Ltd (DPME) and DEME Blue Energy (DBE) for a 

100MW tidal energy array located offshore of Fair Head on the north coast of County Antrim.  

1.3 Detailed background information can be found in the Fair Head Tidal scoping document, 

http://www.fairheadtidal.com/ however key elements are summarised below.  

Development Strategy 

1.4 DP Tidal Energy propose to develop the site in two distinct phases  

 Phase 1: 10MW offshore tidal development to be connected via an export cable to landfall at 

Ballycastle; and will include all equipment in the proposed development site and cable route option(s) 

to high water mark, 

 Phase 2: 90MW offshore tidal development to be connected into a new substation to landfall in the 

vicinity of Murlough Bay will include all equipment in the proposed development site and cable route 

option(s) to high water mark. 

1.5 The associated onshore electrical connection beyond the export cables landing point at mean high 

water springs (MHWS) on the Antrim coast is being discussed with the regulator. Once the design of 

the wider onshore grid is complete, those works required between landfall and the onshore 

substation point of connection for the above 2 phases will progress. 

 

Figure 1: Tidal Development Area for Lease  
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Survey Areas  

The export cable route for the 10MW Fair Head Tidal development will come ashore at Ballycastle 

(Option A) and the export cable route for the 90MW Fair Head Tidal development will come ashore 

at Murlough Bay (Option B) as shown in figure 2. 

 

Figure 2: Generation areas and cable routes. 

1.6 The specification for the survey included all areas within 500m of the potential cable landfalls. Survey 

areas for the 10MW and 90MW projects are shown at Figure 3. The survey areas included the coastal 

areas and a 500m section of the Margy and Tow Rivers.   

1.7 These areas have been defined as the Ballycastle Survey Area and the Fair Head Survey Area 

respectively. The westerly survey area being defined as the Ballycastle survey area and the easterly 

area the Fair Head Survey Area.  
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2 THE PROPOSED DEVELOPMENT  

2.1 DP Tidal Energy propose to develop the site in two distinct phases  

 Phase 1: 10MW offshore tidal development to be connected via an export cable to landfall at 

Ballycastle or Murlough Bay; and will include all equipment in the proposed development site and 

cable route option(s) to high water mark, 

 Phase 2: 90MW offshore tidal development to be connected into a new substation to landfall in the 

vicinity of Murlough Bay will include all equipment in the proposed development site and cable route 

option(s) to high water mark. 

2.2 The associated onshore electrical connection beyond the export cables landing point at mean high 

water springs (MHWS) on the Antrim coast is being discussed with the regulator. Once the design of 

the wider onshore grid is complete, those works required between landfall and the onshore 

substation point of connection for the above 2 phases will progress. 

Survey Aims 

2.3 The site was subject to otter surveys conducted according to the NIEA Otter Survey Specification, a 

specification developed by NIEA and to be applied to all development proposals potentially impacting 

upon otters in Northern Ireland. 

2.4 To ensure development proposals comply with the Regulations, NIEA require that:-  

o The surveyor contracted to undertake this work must have relevant experience which is 

deemed acceptable to the Department, for example an ecological consultant with experience 

of, and/or qualifications in, mammal surveying. 

o The date, time and weather conditions of the survey and the qualifications of the surveyor(s) 

must be included in the survey report. 

o Surveys can generally be done at any time of year. However surveys should not be carried out 

during or following periods of heavy rain. 

o Where a survey method is invasive a survey licence must be obtained from NIEA prior to the 

survey. 

o Surveys must be carried out within one year of submission to the Department. 

o Surveys must be carried out well in advance of any planned construction works. 

o The survey must cover the entire site and any potentially suitable nearby habitat, paying 

particular attention to riparian corridors and any areas of woodland or scrub. 

o The survey should establish whether otters have established holts, (active or inactive) or use 

the area for foraging. 

o Any evidence found of use of the area by otters, for example, prey remains, spraints, 

footprints, slides must be recorded. 
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o The information must be presented in a written report and include large scale maps showing 

the survey area covered, the exact location of any holts and other evidence found. 

Photographs of each holt, clearly illustrating scale, must be included. 

o If necessary, the report should recommend the most appropriate ways in which otters can be 

protected during the proposed construction works, and suggest appropriate mitigation 

measures. Mitigation measures should cover all phases of the development -before, during 

and after construction. 

o If Otter holts are found to be present, further surveys to assess whether they are being used 

for breeding may be required. 

o In the event that the planning application goes to appeal or public inquiry, the person(s) 

contracted to carry out survey work may be required to appear at, or give evidence to, the 

inquiry. 

 

Constraints on Survey 

2.5 No significant constraints were experienced during the site survey which adversely impacted the 

quality of the survey conducted or the results obtained.  Where areas of the coast were inaccessible 

by foot, a Canadian canoe was utilised to access and inspect these areas.  

2.6 Significant areas of the Fair Head Survey area were completely inaccessible due to the ground 

conditions (unstable scree and areas of boulderfall presenting large crevices posing a risk to health 

and safety.  The approaches to these areas were thoroughly assessed for signs of otter.  

Key Personnel – Expertise & Experience 

Site surveys were carried out by Dr. James O’Neill.   

2.7 Dr. James K. O’Neill B.Sc. (Hons), PhD., FRICS is Managing Director of Corvus Consulting, an  

environmental consultancy specialising in environmental planning issues throughout the UK & 

Ireland. He holds a Zoology Honours degree (1st Class) from Aberdeen University and a Ph.D. (Ecology 

& Conservation of bats) from Queen's University Belfast. He is a Fellow & Eminent Member of the 

Royal Institution of Chartered Surveyors.  

2.8 Gareth Grindle B.Sc. (Hons), M.Sc., MCIEEM, MSciEnv is Planning and Environment Director of 

Director of Corvus Consulting, an environmental consultancy specialising in environmental planning 

issues throughout the UK & Ireland. An experienced field ecologist formerly with NIEA, he has 

extensive experience of otter surveys and impact assessment upon protected species.  
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3 LEGISLATION & POLICY CONTEXT 

3.1 The statutory provisions which relate to the protection of habitats and wildlife in Northern Ireland 

generally derive primarily from international conventions: 

 The Convention on the Conservation of Migratory Species of Wild Animals (1979; also 

known as CMS or Bonn Convention); and  

 The Convention on the Conservation of European Wildlife and Natural Habitats (1979; the 

Bern Convention). 

3.2 The CMS or Bonn Convention, a UNEP intergovernmental treaty concerned with the conservation of 

wildlife and habitats on a global scale, was adopted in 1979 and came into force and was ratified by 

the UK in 1985. Migratory species threatened with extinction are listed on Appendix I and migratory 

species that need or would significantly benefit from international co-operation are listed in Appendix 

II. Several agreements have been concluded under the auspices of CMS, which aim to conserve 

specific taxa or populations of species, such as populations of European bats. 

3.3 The Bern Convention was adopted in 1979 and came into force in 1982; the principal aims are to 

ensure conservation and protection of wild plant and animal species and their natural habitats (listed 

in Appendices I and II of the Convention), to increase co-operation between contracting parties, and 

to regulate the exploitation of those species (including migratory species) listed in Appendix III. To 

this end the Convention imposes legal obligations on contracting parties, protecting over 500 wild 

plant species and more than 1000 wild animal species. 

3.4 The legal requirements for the strict protection of CMS Appendix I species and Bern Convention Annex 

I, II and III species were provided initially in Northern Ireland by the Wildlife (Northern Ireland) Order 

1985 and the Nature Conservation and Amenity Lands (Northern Ireland) Order 1985; this legislation 

has since been amended, updated and repealed inter alia by the Wildlife (Amendment) (Northern 

Ireland) Order 1995, the Environment (Northern Ireland) Order 2002 (as amended), and most recently 

by the Wildlife and Natural Environment (Northern Ireland) Act 2011.   

3.5 To further implement the CMS and Bern Convention in Europe, the European Community adopted: 

 Council Directive 79/409/EEC on the Conservation of Wild Birds (the Wild Birds Directive) in 1979 (now 

codified as 2009/147/EC); and  

 Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora (the 

Habitats Directive) in 1992. 

3.6 The following statutory instruments are therefore relevant: 

i. Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora, as 

amended (the Habitats Directive).  

ii. The Conservation (Natural Habitats, etc.,) Regulations 1995, as amended (the Habitats Regulations). 

The Habitats Directive & Regulations 

3.7 Council Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and flora, the 

Habitats Directive, is transposed into law in Northern Ireland by the Conservation (Natural Habitats, 

etc.,) Regulations 1995 (as amended), the Habitats Regulations.   
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3.8 The Habitats Directive covers habitats and non-avian species of fauna of nature conservation 

importance and in danger of disappearance, for which the European Commission (EC) has particular 

responsibility in view of the proportion of their global range.  Habitats are listed and detailed on Annex 

I of the Directive.  

3.9 As the Habitats Directive encapsulates a presumption in favour of conserving Annex I habitats 

wherever they occur, prior assessment is required to determine whether any areas of habitat within 

the site meet the criteria for recognition as Annex I habitat types. 

3.10 Articles 12 to 16 of the Habitats Directive establish and implement a strict protection regime for plant 

and animal species listed in Annex IV (European Protected Species, EPS).  EC guidance1 has been 

provided, intended to ensure a common understanding of the respective provisions among national 

and regional authorities, conservation bodies and other structures responsible for or involved in the 

implementation of the Habitats Directive.  

3.11 Part III of the Habitats Regulations establishes the protective regime which applies to EPS, wherever 

they occur, giving particular effect to the provisions of Article 12 of the Habitats Directive, making it 

an offence:  

 deliberately to capture, injure or kill a wild animal of a European protected species;  

 deliberately to disturb such an animal while it is occupying a structure or place which it uses 

for shelter or protection;  

 deliberately to disturb such an animal in such a way as to be likely to-  

 affect the local distribution or abundance of the species to which it belongs;  

o impair its ability to survive, breed or reproduce, or rear or care for its young; or  

o impair its ability to hibernate or migrate;  

o deliberately to take or destroy the eggs of such an animal;  

 deliberately to obstruct access to a breeding site or resting place of such an animal; or  

 to damage or destroy a breeding site or resting place of such an animal. 

3.12 Otter (Lutra lutra) are known to be native to and breeding within Northern Ireland are listed on Annex 

IV of the Habitats Directive, are classified as EPS, are of international conservation status and subject 

to a regime of strict legal protection in Northern Ireland under the terms of the Habitats Regulations.  

3.13 Where consent for development is sought, prior assessment is necessary to determine whether or 

not otter are utilising the site, to detail and describe any such activity and behaviour and to determine 

the nature and significance of any impacts which may be likely to arise as a result of the proposed 

development, in the context of the regime of strict protection.  

3.14 If otter or their places of shelter or protection are likely to be affected by the derived works then 

consideration may need to be given as to whether a European Protected Species must be sought.  

3.15 A European Protected Species Licence (i.e. derogation licence) can only be issued when the proposed 

works satisfies one (or more) of the following tests:  

The purpose of the works is for: 

                                                           
1 ‘Guidance document on the strict protection of animal species of Community interest under the Habitats Directive 92/43/EEC’ 

(European Commission; 2007) 
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 Preserving public health and safety (applications for this purpose must be accompanied by 

documentary evidence of the risk from a chartered structural engineer, tree surgeon, 

police, environmental health etc.); 

 Imperative reasons of overriding public interest (including those of a social or economic 

nature and beneficial consequences of primary importance for the environment);  

 Preventing spread of disease; or  

 Preventing serious damage to livestock, foodstuffs for livestock, crops, vegetables, fruit, 

growing timber or any other form of property, or to fisheries.  

3.16 When one of the above conditions can be met, a detailed licence application (accompanied by a 

method statement) must be required be submitted to NIEA (in this case remedial works are likely to 

be determined to be works with beneficial consequences of primary importance for the 

environment).   

3.17 This must detail the proposed works and the mitigation measures to be carried out.  A licence 

application will only be granted if the provisions of the Conservation Regulations can be satisfied i.e. 

there must be no satisfactory alternative and the works must not have a detrimental impact on the 

conservation status of the species in its natural range.   

3.18 Detailed information must be provided on how the proposals will maintain or enhance the otter 

population within the site, the proposals.  This must be suitable for the type of impact identified.   
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Policy Context 

3.19 The following policy instruments are of direct relevance:  

i. Planning Policy Statement 2 (July 2013) 

ii. All-Ireland Species Action Plans (AISAP: NIEA/NPWS; 2005-2011).  

iii. Northern Ireland Biodiversity Strategy (NIBS: NIBG; 2002). 

iv. Northern Ireland Species Action Plans (NISAP: NIEA; 2005 - 2011). 

3.20 Planning Policy Statement 2 is a statement of Departmental Policy in relation to the natural 

environment. It is the primary policy document in relation to planning and nature conservation issues. 

3.21 Northern Ireland Species Action Plans (NISAP: NIEA; 2005 - 2011). As a key part of the Northern Ireland 

Biodiversity Strategy (NIBS), Northern Ireland Species Action Plans (NISAP) have been published for 

rare, threatened or otherwise valuable species of fauna requiring conservation action.  Each NISAP 

details a range of targets and actions for government Departments and Agencies.  Additionally, a 

number of All Ireland Species Action Plans (AISAP) have been produced in collaboration with the 

authorities in the Republic of Ireland (ROI). 
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4 SITE SURVEY METHODOLOGY 

Desk Survey Methodology  

4.1 Background information on the application site and its immediate surroundings was compiled using 

online searches.   

4.2 A search for relevant designated sites was made using standard NIEA Shapefiled.  

4.3 The desktop study involved an assessment of relevant reporting grid squares containing the 

application site using the following sources: 

 The National Biodiversity Data Centre (NBDC) website was reviewed to obtain records for 

otter and identify if it holds any records for the area.  

 The Northern Ireland Mammals Amphibians and Reptiles Website was reviewed to obtain 

records for otter and identify if it holds any records for the area. 

 Results of previous otter surveys carried out by Corvus in the area were reviewed to 

provide a localised species inventory. 

4.4 Other than establishing and reporting designated sites, the results of the desktop survey were utilised 

only to inform and direct the otter activity surveys detailed below; no assessments or conclusions are 

based upon the results of the desktop survey alone. 

Otter Survey Methodology 

4.5 As noted above, the otter surveys were conducted by experienced field ecologists following prevailing 

survey and assessment criteria set out by NIEA, Natural Heritage.   
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5 SURVEY RESULTS 

Desk Survey Results 

Areas of Special Scientific Interest 

 

5.1 A review of designated sites indicates that the survey area lies within three designated Areas of 

Special Scientific Interest. These are identified and discussed sequentially below and designation 

citations provided at Appendix 1.  

Fair Head & Murlough Bay.  

5.2 Situated on the north-east coast of Northern Ireland, the tall cliffs of Fair Head and Murlough Bay 

ASSI stand over 200m above the sea below. The combination of local climatic factors, soil type, 

topography and historical management have produced a wide variety of habitats across the site. 

These habitats, important in their own right, provide the ideal conditions for a large number of rare 

plants, mosses, lichens, fungi and invertebrates. Peregrines nest in a number of locations on the cliffs 

and are often seen soaring overhead. 

5.3 Fair Head and Murlough Bay ASSI also contains a wide range of geology over a reasonably small area. 

The three main classes of rocks (igneous, sedimentary and metamorphic) can all be seen within the 

site. 

5.4 Much of the cliff top is covered in a mosaic of wet and dry heath with the typical heathland species 

of Heather and Bilberry. Cross-leaved Heath occurs in the wetter areas, with Bell Heather associated 

with the drier areas around the rock outcrops. Within this Heather landscape are two important lakes. 

Lough Doo and Lough na Cranagh are amongst the best examples of unpolluted lakes in Northern 

Ireland. The distinctive plant species found in the lakes include Shoreweed, Quillwort, Blunt-leaved 

Pondweed and Translucent Stonewort. The lakes also have important areas of associated fringing fen 

with Bogbean, Marsh Cinquefoil and Bottle Sedge. 

5.5 The cliffs tower over a mosaic of grassland, woodland and scree. An area of woodland hugs the cliff 

base from Fair Head south towards Murlough Bay. Birch, Hazel and Ash dominate the canopy of this 

boulder strewn woodland. The ground is carpeted with a variety of flowering plants and ferns, 

including Sanicle, Wood Avens, Primrose, Hard Fern and Hay-scented Buckler-fern. This woodland 

and the other woodland blocks throughout the site contain a range of rare plants and invertebrates. 

Woods take a very long time to develop into mature systems because they have a complex structure 

and many of the plants are slow to grow and spread. It is therefore vitally important that all remaining 

areas of woodland are retained and new areas are encouraged to regenerate, although not at the 

expense of other species-rich habitats. 

5.6 At the base of the cliffs above Murlough Bay, a scarce grassland type can be found, called species-rich 

calcareous grassland. This area is especially herb and sedge rich, with Fairy Flax, Wild Thyme and 

Glaucous Sedge found throughout. In areas the ground is flushed with base-rich water and species 

such as Fragrant Orchid, Grass-of-Parnassus and the rare Yellow Saxifrage are found. Many of these 

plants are only found in grasslands where traditional forms of land management are used. The use of 

artificial fertilisers, herbicides or the application of manure or slurry would cause a reduction in plant 

numbers on the site. When soils become more fertile, grasses tend to thrive, growing faster and taller. 
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Smaller plants such as orchids are not able to compete with the tougher grasses and as a result are 

lost. (Source: NIEA) 

5.7 Otter are not included amongst the designated features of this site.  

Ballycastle Coalfield ASSI 

5.8 Ballycastle Coalfield is the best exposure of a coalfield sequence in Ireland. It contains a series of 

Carboniferous sedimentary rocks (335-330 million years old) with contemporary lavas and younger 

Tertiary igneous rocks (60 M.y.). The sedimentary rocks were deposited in a shallow marine bay which 

gradually developed into a vegetated coastal swamp subject to periodic flooding by the sea. The 

vegetation was preserved as seams of coal. Fossils that have been found include goniatites (shellfish), 

fish remains, giant clubmosses and arthropod insects. The Tertiary dykes have metamorphosed the 

carboniferous shales to produce porcellanite and a range of minerals. 

5.9 The site also contains evidence of early industrial activity: the coals and iron ores were mined 

between the 16th and 19th centuries. The underlying geology and the spoil heaps give rise to both 

base rich and acidic habitats, including wet grassland, base-rich flushes and maritime heath. Limited 

saltmarsh occurs on some of the beaches. (Source: NIEA) 

5.10 Otter are not included amongst the designated features of this site.  

Castle Point ASSI 

5.11 The limestone rocks exposed in the cliffs and rock platforms between Ballycastle Harbour and Port 

Calliagh belong to the Ulster White Limestone Formation and are overlain by basalt of the Antrim 

Lava Group. The Ballycastle and Port Calliagh Chalk Members have their type localities within the site. 

The available evidence indicates the Chalk Members were deposited in a warm, shallow sea during 

the Cretaceous, some 80 million years ago. They represent the youngest Cretaceous (Campanian to 

Maastrichtian) strata preserved in Northern Ireland (and indeed in Ireland) with the Ballycastle Chalk 

Member being the younger of the two. 

5.12 At the eastern end of the site there is an exposure of the Ballycastle Pellet Chalk. The available 

evidence indicates that the Pellet Chalk was derived from the Ulster White Limestone Formation as a 

colluvial, or gravity induced, deposit that accumulated at the foot of a basalt-capped chalk slope. This 

is much softer than the ‘normal’ well cemented Ulster White Limestone Formation members. 

5.13 Consequently it is one of the only localities that readily yield microscopic marine fossils, or 

foraminiferans, of this age. The taxa Globorotalites conicus and Neoflabellina rugosa, which are 

unrecorded post Campanian, and Osangularia lens which is exclusively Maastrichtian, indicate the 

rocks span the Campanian – Maastrichtian boundary. 

5.14 There is another exposure of the Pellet Chalk further north west along the coast. This is pinkish and 

is found in association with an area of brecciated limestone with large, round boulders of basalt and 

broken flints embedded in it. There is a circular depression at the southern end of the exposure and 

this has been interpreted as an erosional feature that subsequently became filled with the debris 

forming the breccia and Pellet Chalk. Furthermore, a volcanic vent breccia can be seen in the cliff 

section adjacent to it, cutting through the basalt above the limestone. 

5.15 The area is also notable for its inter-tidal communities. An extensive limestone, wave cut platform on 

a moderately exposed shore supports many wide shallow rock pools. The intertidal area is 
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characterised by red algae and patellobarnacle biotopes although barnacles themselves are scarce 

due to the soft nature of the substrate. Pockets of localised shelter allow the growth of spiral wrack 

seaweed. 

5.16 Otter are not included amongst the designated features of this site.  
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Special Protection Areas 

5.17 Special Protection Areas are areas designated under the Birds Directive. The protection of otter is not 

among the functions of these designations.  

5.18 The site is not within or adjacent to any special areas of conservation. Locations of such areas in the 

vicinity are shown at Figure 5.  

  



 

  20 
Corvus Environmental Consulting Ltd. 



 

   
21 

Corvus Environmental Consulting Ltd. 

Special Areas of Conservation 

 

5.19 Special Areas of Conservation are areas designated under the Habitats Directive for the protection f 

habitats and non-avian species. The site is not within or adjacent to any special areas of conservation. 

Locations of such areas (Rathlin Island SAC) in the vicinity are shown at Figure 5.  

5.20 Otter are not among the designated features of this area.  
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NDBC 

5.21 The National Biodiversity Data Centre indicates that the species is known from the area. The relevant 

Grid Square (D14). A total of 11 records for the species are held by the NBDC, including records from 

within the relevant study area (Figure 7).   

 

 
Figure 7: NDBC Records for Otter in Grid Square D14 

NIMARS 

5.22 The Northern Ireland Mammals, Amphibians and Reptiles website indicates that the species is known 

from the relevant Grid Square (D14). 

 
Figure 8: NIMARS Records indicating historical presence of Otter in Grid Square D14 
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Corvus Records 

5.23 A review of previous Corvus survey reporting from within the survey area indicates that otter signs 

(spraints and prints) were observed by Corvus in October 2011 along the banks of the Tow River, 

within the survey area.  

Otter Survey Results 

Otter Surveys 

5.24 Otter surveys were undertaken on the dates detailed in Table 4-1 below.  Surveying conditions at all 

times were ideal and would not have prevented bat emergence or insect flight due to poor weather 

conditions.  

Table 5-1: Survey Date, Time & Climatic Conditions 

Survey Dates 
Start End Temp Wind Precipitation 

13/08/2014 07:30 21:00 12 0-5 SW Nil 

14/08/2014 07:30 21:00 9 5 S Drizzle 

15/08/2014 07:30 15:00 14 5 SW Nil 

Holts 

5.25 No otter holts were observed during current surveys. While significant sections of the surveyed area 

contain suitable areas capable of being used by the species for this purpose, no definitive or potential 

holts were observed.   

Spraints 

5.26 No otter spraints were observed in the survey area. All conspicuous boulders and allied potential 

sprainting points were checked by surveyors 

Slides/Trails/Prints 

5.27 No otter prints or trails were observed within the surveyed areas. Other mammals (badgers/domestic 

and feral animals) are abundant within certain sections of the survey area and all well-defined 

mammal trails were assigned to these species and associated with evidence (hairs/prints etc) enabling 

such attribution to be made. 
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Habitat Assessment 

Ballycastle Survey Area 

5.28 The Ballycastle survey area is varied in terms of habitat context. The Margy and Tow Rivers (along 

with the Carey River) are known to hold otter populations and otter and their signs have been 

observed in these rivers by the Author (a resident of the area) on several occasions. These areas are 

however heavily utilised by fishermen and recreational walkers throughout the year and it is likely 

that this disturbance exceeds levels acceptable to otter for use as a breeding site.  

5.29 In addition it is noted that the Margy, Tow and Carey Rivers are susceptible to flash floods, potentially 

further reducing their suitability for the species to use as a breeding site. All three rivers are however 

well stocked with salmonids and other prey species and represent ideal foraging areas for otter.  

 

Figure 9: The Junction of the Margy & Tow Rivers within the Survey Area 

5.30 The majority of areas of scrub and woodland in proximity to the Ballycastle survey area are heavily 

disturbed by feral animals while significant areas of the survey area and environs are taken up by 

urban land uses or are heavily disturbed by human activity.  

5.31 The beach at Ballycastle is consistently utilised by walkers, dog walkers and other recreational users 

and the extensive dune and scrub complex to the rear is used as a golf course and therefore also 

subject to significant disturbance.  
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The Fair Head Survey Area 

5.32 The Fair Head survey area is significantly more suited for use by breeding otter that the Ballycastle 

area, while no definitive evidence of the species was found, this area is subject to significantly less 

anthropogenic disturbance. Otter have been recorded historically from this area and observed by the 

author on several occasions within the last decade.  

5.33 General suitability (good foraging areas, excellent connectivity) is significantly enhanced by the 

presence of significant areas of boulder fall and scree associated with the cliffs at Fair Head which are 

likely to be completely inaccessible to terrestrial predators and immune to anthropogenic 

disturbance. These areas are directly connected to excellent commuting and foraging resources.  

 

Figure 10: Due to the presence of maritime cliffs, areas of rockfall and scree are extant within the 

eastern study site. These provide excellent potential resting and breeding sites for otter.  

 

Figure 11: A general overview of the Fair Head Survey Area shows clearly that the area is significantly 

less liable to human disturbance than the Ballycastle area.  
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Figure 12: Significant areas of scrub and woodland are also extant, relatively undisturbed and 

suitable for use by otter. 

6 DISCUSSION 

6.1 It should be noted that the lack of physical observation of otter activity does not indicate that otter 

are not present and breeding in the general area. Both survey areas are eminently suitable for the 

species and the species has been historically recorded in the area and observed in both areas by the 

author on multiple occasions.  

6.2 It must be noted that otter are a cryptic and mobile species and home ranges can be extremely large. 

Otters are solitary animals with large territory ranges2. A male otter’s territory can be as large as 

35km2 and a female’s up to be 25km2. 

6.3 While the 2010 NIEA Northern Ireland Otter Survey3 did not observe signs of otter in the area and no 

holts or natal dens were observed in the current study it should be noted that studies on Shetland 

show that piles of spraint, which are conspicuous at other holts, are not visible, and natal holts are 

difficult to find, with simple inconspicuous entrances and little evidence of the presence of otters.  

6.4 However the present study indicates that the instant project is unlikely to have significant direct or 

indirect impacts upon otters. No significant impact will arise upon foraging and commuting areas, and 

no impact will arise upon known resting sites at the current time.  

  

                                                           
2 NIEA: Otters & Development. Department of the Environment (NI). 
3 Preston, S.J. & Reid, N. (2011) Northern Ireland Otter Survey 2010). Report prepared by the Natural Heritage Research 
Partnership, Quercus, Queen’s University Belfast for the Northern Ireland Environment Agency. Northern Ireland 
Environment Agency Research and Development Series No. 11/06 



 

   
28 

Corvus Environmental Consulting Ltd. 

7 CONCLUSIONS 

7.1 No definitive evidence of the presence of otter was observed during present surveys. 

7.2 The site is however suitable for otter and otter are known from both study sites. 

7.3 The western study are is generally less suitable for use by breeding otter due to high levels of 

anthropogenic disturbance, conversely, the eastern area is more suitable due to low levels of 

disturbance.  

7.4 No impact upon foraging or commuting otter is predicted at the current time.  

7.5 No impact upon otter resting sites is predicted at the current time.  
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1. Introduction 

When a proposed plan or project could affect a Natura site, the Conservation (Nature 
Habitats, &c.) Regulations (Northern Ireland) 1995 (as amended) require that a competent 
authority has to consider the provisions of Regulation 43. The competent authority is 
deemed to be the body with the power to undertake or grant the required consent, 
permission or other authorisation for the plan or project in question. Within Northern 
Ireland, the Department of Agriculture, Environment and Rural Affairs (DAERA) are the 
competent authority for plans and projects. 

A competent authority, before deciding to undertake, or give any consent, permission or 
other authorisation for a plan or project which: 

• is likely to have a significant effect on a European site in Northern Ireland (either 
alone or in combination with other plans or projects); and 

• is not directly connected with or necessary to the management of the site;  

shall make an appropriate assessment of the implications for the site in view of that site’s 
conservation objectives (COs). 

This process is now commonly referred to as Habitats Regulations Appraisal (HRA). HRA 
applies to any plan or project that has the potential to affect the qualifying interests of a 
Natura site, even when those interests may be at some distance from that site. 

The competent authority, with advice from statutory nature conservation advisors, decides 
whether an Appropriate Assessment (AA) is necessary and carries it out if required. The 
applicant is required to provide the information to inform the AA. The HRA process, including 
AA, focusses exclusively on the qualifying interests (primary and secondary) of the Natura 
site(s) affected, and their respective conservation objectives. A plan or project can only be 
consented if it can be ascertained that it will not adversely affect the integrity of a Natura site 
(subject to the considerations of Regulation 43). 

The aim of this report is to provide the information needed to assess whether a Likely 
Significant Effect on the features of a Natura site can be ruled out and therefore determine 
whether AA is required.  

1.1 Supporting Information 

This report should be used in conjunction with the other documents that support the 
application for a Marine Licence under UK Marine and Coastal Access Act and a consent 
under Article 39 of the Electricity Order 1992, in particular the Fair Head Tidal (FHT) 
Environmental Statement (ES) and associated technical appendices. 

The proposed Project is described in detail in the ES Chapter 5: Project Description. In 
summary, the Project is to install and operate up to 100 Tidal Energy Converters (TECs) with a 
total maximum installed capacity of 100MW in coastal waters close to Fair Head in Co. 
Antrim, Northern Ireland. The TEC units will be connected via up to 4 sub-sea export cables 
into the electricity grid. 

This assessment considers the following offshore components of the Project: 
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• all offshore aspects of the Project including tidal turbines and turbine support 
structures; 

• electrical infrastructure - inter array and export cables, and subsea cable connection 
hubs; 

• export cable corridors; and  
• landfall for export cables (up to Mean High Water Springs (MHWS)). 

1.2 Legislative Framework 

In relation to wildlife and nature conservation, two key Directives have been adopted by the 
European Community, namely Directive 2009/147/EC of the European Parliament and of the 
Council of 30 November 2009 on the conservation of wild birds (the Birds Directive; formerly 
79/409/EEC), and Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural 
habitats and of wild fauna and flora (the Habitats Directive). 

The Birds Directive gives Member States of the European Union the power and responsibility 
to classify Special Protection Areas (SPAs) to protect birds which are rare or vulnerable in 
Europe, as well as all migratory birds which are regular visitors. The Habitats Directive 
requires Member States to take measures to maintain or restore natural habitats and wild 
species listed on the Annexes to the Directive at a favourable conservation status and to 
introduce robust protection for those habitats and species of European importance. There is 
an obligation to contribute to a coherent European ecological network of protected sites by 
designating Special Areas of Conservation (SACs) for habitats listed on Annex I and for species 
listed on Annex II. SPAs and SACs are collectively referred to as the Natura network or 
Natura/European sites. 

The requirements of the Habitats Directive are enacted into Northern Ireland legislation 
through the Conservation (Natural Habitats) Regulations (Northern Ireland) 1995 (SR No. 380 
of 1995) and amendments. 

Article 6(3) of the EC Habitats Directive requires that any plan (or project), which is not 
directly connected with or necessary to the management of a European site, but would be 
likely to have a significant effect on such a site, either individually or in-combination with 
other plans or projects, shall be subject to an ‘appropriate assessment’ of its implications for 
the European site in view of the site’s conservation objectives. This procedure is applied in 
Northern Ireland through The Conservation (Natural Habitats, &c.) Regulations 1994 (as 
amended), and is known as the ‘Habitats Regulations Appraisal’ of plans. 

The Habitats Directive applies the precautionary principle to these sites and projects can only 
be permitted when it is ascertained that there will be no adverse effect on the integrity of 
the site(s) in question. Where adverse effects are identified, a project may only be permitted 
in the absence of alternative solutions if there is an Imperative Reason of Overriding Public 
Interest (IROPI) in favour of the Project. Where this is the case, Member States are required 
to take all compensatory measures necessary to ensure that the overall coherence of the 
Natura 2000 network is protected. 

 Overview of the habitats regulations appraisal process 1.2.1

The approach to this HRA is illustrated in Figure 1.1. The approach is based on guidance 
issued by SNH (David Tyldesley & Associates, 2015). In addition, there has been consultation 
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with DAERA and Northern Ireland Environmental Agency (NIEA) throughout the EIA on HRA 
related issues, in particular in relation to the data required to support the assessment of 
impacts on SPAs and SACs. 

Figure 1.1 Schematic overview of approach to HRA 

 

1.3 HRA Screening 

The main objective of HRA screening is to conclude whether there is or is not the potential 
for there to be Likely Significant Effects (LSEs) on a Natura site. The assessment of LSE is 
based on a coarse, high level filtering of qualifying interests and associated European sites 
based on: 

• presence of qualifying interest(s) in the Project study area/zone of impact associated 
with the Project; 

• whether there is connectivity between the Project and the qualifying interests of an 
European site based on: 

o Foraging distances (marine mammals and seabirds) based on foraging distance 
information available for species of concern (e.g. Thaxter et al., 2012 for 
seabirds; 

o Migration routes, migratory fish; 
o Foraging, breeding and migratory behaviour (marine mammals and fish); 
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o Indirect connectivity with other qualifying interests e.g. freshwater pearl 
mussel due to life cycle ecology of salmonids 

• the range of effects that the Project could have on qualifying interest(s) of a site 
(impact pathways); and 

• whether a qualifying interest(s) would, by virtue of behavioural and foraging 
characteristics, be affected by a particular effect (species sensitivity). 

In determining whether the proposal has the potential for likely significant effects on the 
qualifying interests of the relevant Special Protection Areas (SPAs) or Special Areas of 
Conservation (SACs), each of these factors has been considered along with the characteristics 
and context of the Project to assess whether or not there is potential for any of the site’s 
Conservation Objectives to be undermined. Where potential for LSE on a qualifying interest 
are identified, further evaluation is undertaken to determine whether or not the Project 
(alone or in combination with other Projects) will or will not have LSEs on the site, taking into 
account appropriate mitigation. 

There are three possible conclusions for this step in the HRA: 

• the likely effects are such that there is clear potential for the Conservation Objectives 
to be undermined - conclude LSE; 

• where it is obvious that there is no connectivity or impact pathway between the 
Project and a site or where the likely impacts are so minimal (because there is very 
low connectivity, or the area affected is not of sufficient value for the qualifying 
interest concerned or because the risk to them is so small) that the Conservation 
Objectives will not be undermined - conclude no LSE; or 

• there is doubt about the scale of the likely impacts in terms of the Conservation 
Objectives - conclude LSE. 

It should be noted that no LSE should be concluded for trivial effects (minor effects on 
qualifying interests that will not have a significant effect on a site) despite there being 
connectivity providing there is sufficient evidence to support this conclusion. 

1.4 Appropriate Assessment (AA) 

For site qualifying features where it cannot be concluded that there is no LSE an Appropriate 
Assessment (AA) is required to ascertain whether the Project will have an adverse effect on 
the integrity of the site in view of the site’s Conservation Objectives. 

The AA will be carried out by the competent authority (in this case DAERA) and based on 
information provided in this HRA Report. The HRA Report is therefore required to contain the 
following information: 

• details on the Conservation Objectives for all sites where an LSE on the qualifying 
interests has not been ruled out; 

• apportioning predicted impacts to individual sites or specific populations; and 
• assessment of the proportion (%) of a site population or habitat that would be 

affected by the Project. 
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1.5 Other Plans and Projects to be Considered 

In determining whether there may be a LSE on a Natura site, there is a need to consider 
other reasonably foreseeable plans and projects that may contribute to an effect. In order 
for a reasonable assessment to be made, sufficient information on the potential impacts to 
the qualifying interests (such as the timing of construction activities etc.) is required for each 
project to be considered. Therefore, only those projects that have been submitted to a 
competent authority for consent can be realistically considered within the HRA.  

Within an appropriate search area (based on the range of species and the likely area of 
influence of particular impacts) around the Project, the projects that have sufficient 
information available for inclusion in this in-combination assessment of collision risk are 
detailed in table 1.1 which provides project title, project status, size of the project and 
approximate distance from the Project. 

Table 1.1: Project list for consideration in the cumulative and in-combination assessment 

No. Project title Approx 
distance 

MW Status 

1 Torr Head Tidal Array 2km 100MW Consented 

2 Argyll Tidal Demonstrator Project  33km 0.5MW In development 

3 Sanda Sound (Tidal),  58km 35kW Under construction 

4 West Islay Tidal Energy Park   70km 30MW In planning 

5 Sound of Islay Tidal Demonstration  71km 10MW Consented 

6 SeaGen Strangford Lough (tidal) 122km 1.2MW Decommissioning 

7 Robin Rigg Wind Farm 161km 174MW Operational 

1.6 Summary 

All features of European importance (both primary and non-primary) have to be considered 
through HRA as they are protected under the Habitats Regulations; each feature has their 
own specific Conservation Objectives. Non-qualifying features, such as those that are graded 
D (‘non-significant presence’), are not classed as European features, and as such are not 
protected under the Habitats Regulations. These features are therefore not considered 
further in the HRA process. However, wider impacts will be addressed within the 
Environmental Impact Assessment (EIA) for the Project.  

A number of impacts assessed within the EIA are considered capable of undermining the 
Conservation Objectives of Natura sites. Section 2, written by NRP, addresses each of the 
necessary steps in the HRA process for SPAs. Section 3, written by SRSL, addresses those for 
SACs with marine mammal qualifying features. Section 4, written by Xodus, addresses those 
for SACs with fish and freshwater pearl mussel qualifying features. There are no SACs with 
habitats as qualifying features that are relevant to the proposals. 
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2. Special Protection Areas 

2.1 Background Information  

 Summary of Consultation 2.1.1

Key consultation comments on the HRA process received from DAERA and NIEA in relation to 
SPAs and birds are summarised in Table 9.1 and Table 9.2 of ES Chapter 9: Birds. 

 Supporting Documents  2.1.2

A detailed account of the baseline ornithology conditions including information on the 
seasonal patterns, density and behaviour of seabird species using the vicinity of the offshore 
Project site, and background information on the size and status of regional populations is 
presented in ES Appendix 9.1. Baseline Ornithology Surveys Technical Report July 2013 to 
June 2015 (herein referred to as ES Appendix 9.1). 

Mathematical modelling to estimate the potential for collision risk was undertaken for key 
diving seabird species (common guillemot, razorbill, puffin and Manx shearwater), for 
different TEC designs and array scenarios.  The results of this exercise are presented in ES 
Chapter 9: Appendix 9.2 Collision Risk to Diving Seabirds (herein referred to as ES Appendix 
9.2). 

 Desk Study 2.1.3

Background information on seabird distributions within the bio-geographic region and the 
Irish Sea in particular was taken from Furness (2014), Mitchell et al. (2004), Kober et al. 
(2010) and Thaxter et al. (2012) and other sources as appropriate. Colony counts were 
derived from the JNCC Seabird Monitoring Programme Database 
http://jncc.defra.gov.uk/smp/ unless specified otherwise. 

Extensive use has also been made of assessments of seabird vulnerability to tidal energy 
developments and other sources of potential effects (Furness et al., 2012; Williams et al., 
1995; McCluskie et al., 2012). 

 Potential Impacts and Anticipated Impact Footprint  2.1.4

Potential impacts on seabird communities as a result of the proposed Project were identified 
and discussed in some detail in the scoping report (FHT, 2013) and are considered further in 
the ES Chapter 9.  Those considered to have greatest relevance to the HRA are summarised 
below: 

• Disturbance of seabirds by vessels; 

• Displacement of seabirds from foraging habitat;  

• Mortality of diving seabirds through collision with TECs; 

• Accidental release of contaminants into the marine environment, including oil. 

http://jncc.defra.gov.uk/smp/
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ES Chapter 9 also considers a number of additional potential impacts (i.e., lighting, seabed 
habitat loss and indirect effects on habitat), but in all cases these are shown to be of 
negligible magnitude and therefore are very unlikely to materially affects SPA populations.  
Therefore, these are not considered further in this HRA. 

To ensure the screening exercise excludes likely trivial effects on designated sites the 
concept of an anticipated impact footprint (AIF) is used [Note, in published literature this is 
sometimes also referred to as a 'likely impact zone']. The AIF considers the likely 
geographical area over which effects from the Projects could potentially significantly affect 
individual SPA qualifying interests.  

The definition of the AIF for a particular impact is based on a combination of the best 
information available and where necessary expert judgement. The area over which an impact 
may affect a species will vary according to the nature of the effect and the species. E.g. 
collision risk clearly cannot extend beyond the area occupied by an array of turbines, and 
therefore the AIF for this impact is defined by the Agreement for Lease (AfL) area. Other 
potential impact sources may affect birds at some distance from the source of the effect. 
Impact-specific footprints were defined to be used in the assessment (Table 2.1). These 
footprints were based on published information on vulnerability and have been used 
previously for assessment of tidal arrays elsewhere in the UK.  

Seabird species with moderate to large foraging ranges are less likely to be significantly 
affected by localised impact sources as extensive habitat is usually available elsewhere.  

Accidental contamination, for example oil pollution, has the potential to spread away from 
the initial source and thereby affect birds some distance away from the AfL.  However given 
the Project’s embedded mitigation measures aimed at prevention and curtailment of this 
impact and the high tidal flows and exposure at the AfL that would result in quick dilution 
and dispersion, it is considered likely that an accidental contamination incident would affect 
an area no greater than the AfL+1km, be of short term duration and be restricted to the local 
area (Table 2.1).   

Table 2.1: Anticipated impact footprint in relation to potential impact sources and spatial 
parameters used for screening  

Potential impact Anticipated impact footprint Parameters used for LSE 
screening 

Disturbance and 
displacement impacts 

AfL+2km (sensitive species. e.g. 
divers, seaduck) 

Peak abundance within 
AfL+2km 

AfL+1km (moderately sensitive 
species, e.g. common guillemot) 

Peak abundance within 
AfL+1km 

AfL+0.5km (less sensitive species) Peak abundance within 
AfL+1km 

Direct habitat loss Device and inter-array cabling 
footprint (i.e., within AfL area), 
sub-sea export cable corridor 
footprint (outside AfL area) 

Peak abundance within 
AfL+1km 
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Potential impact Anticipated impact footprint Parameters used for LSE 
screening 

Indirect impacts on 
habitats and prey species 

AfL+1km area Peak abundance within 
AfL+1km 

Collision risk AfL area Mean seasonal density 
within  AfL area 

Accidental contamination Area up to size of AfL+1km Peak abundance within 
AfL+1km 

 Seabird Populations in the Project Study Area 2.1.5

A series of surveys and studies were undertaken to characterise the baseline environment 
and inform the assessment of impacts on ornithology. The ornithological baseline for the 
Project was characterised by undertaking a two-year programme of commissioned boat-
based surveys following European Seabirds at Sea (ESAS) protocols. The ESAS surveys were 
conducted between July 2013 and June 2015 by Agri-Food and Biosciences Institute (AFBI) 
with technical support from Natural Research (Projects) Ltd (NRP). In addition shore-based 
vantage point surveys were undertaken from Fair Head during the 2014 and 2015 breeding 
seasons to collect information on diving behaviour by auk species. Details of the survey 
design, survey methods, survey results and supporting contextual information are presented 
in Appendix 9.1.  

Table 2.2 below summarises the use of the Project study area and the AfL+1km (the 
Agreement for Lease area buffered to 1km) for the thirteen regularly recorded seabird 
species. The peak estimated number of birds confidence limits are provided. Raw counts are 
presented for particularly scarce species. Population estimates for the AfL+1km are 
presented as this area is the focal point of the anticipated impact footprint for most species 
and therefore provides a reasonable indication of bird numbers potentially at risk from 
impact pathways. 

In addition to the regularly recorded species listed in Table 2.2, eight other species of seabird 
(including divers and seaduck) were infrequently recorded in the AfL+1km during the ESAS 
surveys. These species were encountered only occasionally and in small numbers, with most 
records comprising single birds flying through the area (Table 2.3). The scarcity of these eight 
species and the fact that nearly all were flying through the area indicates that the AfL+1km is 
of negligible importance for sustaining their populations. 

Table 2.2: Peak and mean seasonal population estimates for the AfL+1km area of seabirds 
regularly recorded using the during the two years of baseline ESAS surveys. Estimates 
greater than 1 are rounded to nearest integer. 

Species Season Peak 
abundance 
AfL+1km 

Mean 
abundance 
AfL+1km 

Comment 
on 
behaviour 

Fulmar Breeding season 9 4  
Autumn/winter 3 0.8  

Manx shearwater Breeding season 19 9  
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Species Season Peak 
abundance 
AfL+1km 

Mean 
abundance 
AfL+1km 

Comment 
on 
behaviour 

Autumn/winter absent absent  
Gannet Breeding season 15 6  

Autumn/winter 10 2  
Shag Breeding season 1 0.1 none in AfL 

Autumn/winter 1 0.1 none in AfL 
Common gull Breeding season 5 2  

Autumn/winter 8 1  
Herring gull Breeding season 4 0.7  

Autumn/winter 4 0.9  
Lesser black-backed gull Breeding season 3 0.8  

Autumn/winter 1 0.1  
Great black-backed gull Breeding season 7 0.9  

Autumn/winter 4 1  
Kittiwake Breeding season 129 28  

Autumn/winter 79 27  
Black-headed gull Breeding season 2 0.6  

Autumn/winter 9 0.9  
Common guillemot Colony attendance 1,003 220  

Post-breeding 320 203  
Autumn/winter 156 98  

Razorbill Colony attendance 278 73  
Post-breeding 17 12  
Autumn/winter 57 21  

Black guillemot Breeding season 2 0.4 none in AfL 
Autumn/winter 1 0.1 none in AfL 

Puffin Breeding season 25 7  
Autumn/winter 1 0.1. none in AfL 

Table 2.3: Summary of seabird species irregularly recorded within the AfL+1km area 
during the two years of baseline ESAS surveys. 

Species No. of records and 
individuals 

Behaviour Season 

Great northern 
diver 2 records of single birds Flying Winter and passage 

Red-throated diver 12 records of single birds Flying Spring and autumn 
passage 

Eider 3 records totalling 8 birds,  Flying (4) 
On sea (4) 

Autumn passage and 
winter 

Common scoter 1 record of two birds Flying Winter 
Storm petrel 1 record of single bird Flying Breeding season 
Cormorant 1 record of single bird Flying Breeding season 
Great skua 1 record of single bird Flying Autumn passage 
Sandwich tern  3 records of single birds Flying Breeding season 
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2.2 SPAs Step 1 

Step 1 of HRA requires consideration of whether the proposed Project is directly connected 
with or necessary to site management for the conservation of any SPA. The offshore Project 
study area is not connected to any SPA nor is the Project concerned with the conservation 
management of any SPA. In consideration of this, Step 1 has no further relevance and the 
HRA process can move on to Step 2.  

2.3 SPAs Step 2 – long-list screening 

 Approach to Step 2  2.3.1

The approach to HRA Step 2 screening for LSE is first to establish which species that are 
qualifying features of SPAs could be affected by the Project. This is done on the basis of 
which species use the anticipated impact footprint of the Project at different times of the 
year. This results in a long list of species requiring consideration. 

The second part of the Step 2 screening process is to produce a long list of SPAs for which 
one or more of the long-listed species is a qualifying interest and for each to ascertain if 
there is potential for LSE (or that potential for LSE cannot be ruled out). Whether or not there 
is potential for LSE is determined through high-level consideration of the likely strength of 
connectivity, the occurrence of the species in the AIF and the potential for impact pathways; 
as detailed in the following paragraphs. The potential for impacts pathways was informed by 
a species’ vulnerability to potential impacts, in particular using information in the review 
paper by Furness et al. (2012). 

 Long list of bird species requiring consideration  2.3.2

This section presents a long list of bird species requiring consideration in the initial screening 
stage of the HRA based on having been regularly recorded in the Project AfL+1km during the 
baseline ESAS surveys in the breeding and/or the non-breeding season (Table 2.4 and Table 
2.5). Information is provided on whether or not a species is an SPA qualifier in the UK or 
Ireland, the maximum breeding season foraging range (from Thaxter et al. 2012, unless 
specified otherwise), whether connectivity is likely with any SPA and the rationale for 
inclusion or exclusion from the next stage of the screening process. 

Long-listed species are those species that depend on the marine environment during part of 
their annual cycle (i.e., seabirds and seaduck species). All species from other bird groups 
recorded during baseline surveys – including migratory geese, shorebirds and passerines  - 
are very unlikely to be affected by the offshore component of the Project, given that none of 
these species groups depend on the marine habitat in the development footprint, nor is 
there any plausible risk of significant physical impacts (such as collision) to these species due 
to the Project’s very limited surface-piercing infrastructure (for example compared to an 
offshore wind farm). 
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Table 2.4: Long list of seabird species recorded in the AfL+1km area during the breeding 
season (Species that are screened in are in bold italics) 

Species SPA 
breeding 
qualifier 

Maximum 
foraging 
distance 

(km) 

SPAs 
within 

maximum 
foraging 

distance? 

Include
d in 
next 

stage of 
HRA? 

Reason 

Red-throated 
diver 

Yes 9 No No No SPAs within foraging 
range 

Fulmar Yes 580 Yes Yes Multiple SPAs within 
foraging range 

Manx 
shearwater 

Yes 330 Yes Yes Multiple SPAs within 
foraging range 

Storm petrel Yes <120* Yes Yes 1 SPA within foraging 
range 

Gannet Yes 590 Yes Yes Multiple SPAs within 
foraging range 

Cormorant Yes 35 Yes Yes 1 SPA within foraging 
range 

Shag Yes 17 No No No SPAs within foraging 
range 

Black-headed 
gull 

Yes 40 No No No SPAs within foraging 
range 

Common gull Yes 50 Yes Yes Multiple SPAs within 
foraging range 

Lesser bl.-backed 
gull 

Yes 181 Yes Yes Multiple SPAs within 
foraging range 

Herring gull Yes 92 Yes Yes Multiple SPAs within 
foraging range 

Great bl.-backed 
gull 

Yes 92* No No No SPAs within foraging 
range 

Kittiwake Yes 120 Yes Yes Multiple SPAs within 
foraging range 

Sandwich tern Yes 54 Yes Yes SPA within foraging range 
Roseate tern Yes 30 No No No SPAs within foraging 

range 
Common tern Yes 30 No No No SPAs within foraging 

range 
Arctic tern Yes 30 No No No SPAs within foraging 

range 
Guillemot Yes 135 Yes Yes Multiple SPAs within 

foraging range 
Razorbill Yes 95 Yes Yes Multiple SPAs within 

foraging range 
Black guillemot No 12 No No No SPAs.  
Puffin Yes 200 Yes Yes Multiple SPAs within 

foraging range 
Data on foraging ranges from (Thaxter et al., 2012), with the exception black guillemot 
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Species SPA 
breeding 
qualifier 

Maximum 
foraging 
distance 

(km) 

SPAs 
within 

maximum 
foraging 

distance? 

Include
d in 
next 

stage of 
HRA? 

Reason 

(Birdlife International, 2015). 
* Species-specific foraging ranges for European storm-petrel and great black-backed gull 
are lacking, therefore the values used for these species are those for closely related species, 
namely Leach’s storm-petrel and herring gull respectively.  

For the non-breeding period of the year (Table 2.5), two separate high-level questions are 
asked: whether any non-breeding SPA qualifiers are present in the vicinity of the Project 
(essentially those SPAs physically overlapping or nearly so with the AfL+1km area) and 
whether it is likely that any SPA qualifiers from designated breeding colonies are likely to 
occur in the AfL+1km area during the non-breeding period. Information to inform the latter 
questions was based on the likely regional distribution of a species during the non-breeding 
period of the year (Furness, 2014; Wernham et al., 2002). 

Long-distance migratory seabird species which are included in the HRA process during the 
breeding season (Table 2.4) are excluded from consideration for the non-breeding season if 
migration patterns involve rapid departure (autumn) and arrival (spring) movements, likely 
involving only very short term interaction (i.e., during migratory passage) with the habitat in 
the Project study area. 

Table 2.5: Long list of seabird species recorded in the AfL+1km area during the non-
breeding season (Species that are screened in are in bold italics) 

Species SPA non-
breeding 
qualifier 

SPA 
birds 

present 
in the 
region 

Birds 
from 

breeding 
SPAs 

present? 

Included 
in next 
step of 
HRA? 

Reason1 

Great 
northern 
diver 

Yes No No (no 
breeding 

SPAs) 

No Only seen flying through on 
passage, and in very small 
numbers. No SPAs in region where 
this species is a qualifying interest 

Red-
throated 
diver 

Yes Yes Yes No Only seen flying through on 
passage, and in very small 
numbers. No SPAs in region where 
this species is a qualifying interest 

Fulmar No n/a Yes Yes Some breeding birds attend 
colony in non-breeding period  

Gannet No n/a Yes Yes Some breeding birds likely to be 
present at times during non-
breeding period. 

Shag No No No No Shags typically stay within with 
50km of their colony throughout 
the year.  No SPAs for this species  
within 50km.  

Eider Yes No No No No non-breeding SPAs for this 
species within 50km 
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Species SPA non-
breeding 
qualifier 

SPA 
birds 

present 
in the 
region 

Birds 
from 

breeding 
SPAs 

present? 

Included 
in next 
step of 
HRA? 

Reason1 

Common 
gull 

Yes No Yes Yes Some individuals of regional 
breeding population likely to be 
present at times during non-
breeding period. 

Herring gull Yes No Yes Yes Most individuals of regional 
breeding population likely to be 
present during non-breeding 
period. 

G. bl.-
backed gull 

No No No No Majority of breeding birds remain 
close to colonies throughout the 
year. No breeding or non-breeding 
breeding SPAs for this species 
within 50km. 

Kittiwake Yes No Yes Yes Some individuals of regional 
breeding population likely to be 
present at times during non-
breeding period. 

Guillemot Yes No Yes Yes Some individuals of regional 
breeding population likely to be 
present at times during non-
breeding period. 

Razorbill Yes No Yes Yes Some individuals of regional 
breeding population likely to be 
present at times during non-
breeding period. 

Black 
guillemot 

No No No No No SPAs  

Puffin Yes No Yes Yes Some individuals of regional 
breeding population likely to be 
present at times during non-
breeding period. 

1 Information on winter movements of species taken from Wernham et al. (2002) and 
Furness (2014) 

 Identification of relevant SPAs 2.3.3

None of the bird species that regularly use the AfL+1km is a qualifying feature at any SPA 
within 50km that is designated for its non-breeding bird interests. Therefore, the HRA 
focuses specifically on SPAs where breeding seabirds are the qualifying interest and where 
these birds use the waters in and around the Project study area (i.e., the AfL+1km) for 
foraging or other activities. As SPA qualifying interests are protected year-round, potential 
effects on these populations during the post-breeding and non-breeding periods of the 
annual cycle are also considered.  
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A ‘long list’ of SPAs that could theoretically have one or more qualifying species with 
connectivity to Afl+1km was compiled (Table 2.8) based on the foraging distance of breeding 
seabird species (Table 2.6).  Although two species, fulmar and gannet, have foraging ranges 
that potentially extend further, designated sites more than 400km away from the AfL+1km 
are excluded from the long list of sites because the strength of any connectivity with these 
sites is likely to be extremely low. Furthermore, both these species have colonies much 
closer to the proposed development than 400km, and these are a much more likely source 
of the individuals using the area. For these reasons it is not plausible that the qualifying 
gannet and fulmar populations from designated sites more than 400km away could be 
subject to a LSE caused by the proposed development. 

The distribution of SPAs that could theoretically have one or more qualifying species with 
connectivity to the AfL+1km and that lie within 200km is illustrated in Figure 2.1. 
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Figure 2.1 Distribution of breeding seabird SPAs with qualifying species that have potential connectivity with the Fair Head Tidal Site. 
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 Determination of potential for LSE 2.3.4

Qualifying features on the long-list of SPAs were examined against three criteria to establish, 
using cautious assumptions, if there is potential for the qualifying features to be adversely 
affected by the proposed development to more than a trivial extent, i.e. there is potential for 
a LSE.  

The three criteria are: 

• the strength of theoretical connectivity (Table 2.6, Table 2.7); 
• the abundance of a species within the AfL+1km (Table 2.2), and 
• the predicted vulnerability of a species to tidal stream arrays (Furness et al., 2012) 

(Table 2.8). 

Each of these criteria is explained in greater detail under their respective heading below and 
the relevant information for each individual site and species is summarised in Table 2.8. In 
addition to these three criteria, additional information on a qualifying species’ conservation 
status and extent of any knowledge gaps was taken into consideration on a case by case 
basis in the determination of the likelihood of potential for LSE. 

2.3.4.1 Connectivity 

Although connectivity between the AfL+1km and seabird SPA qualifying species populations 
is incompletely understood it can be inferred approximately and cautiously from analysis of 
data on the distance a species travels from the breeding colony to forage determined from 
tagging studies. The strength of theoretical connectivity was determined according to the 
criteria in Table 2.7, using the summary foraging metrics in Table 2.6. 

Table 2.6: Foraging range meta-data used to determine theoretical connectivity with SPAs 
in the breeding season.  

Species Mean foraging 
range (km) 

Mean maximum 
foraging range (km) 

Maximum foraging 
range (km) 

Red-throated diver 4.5 9 9 

Fulmar 47.5 400 580 

Manx shearwater 171.7 330 400 

European storm petrel* no data (91.7) (120) 

Gannet 92.5 229.4 590 

Cormorant 5.2 25 35 

Shag 5.9 14.5 17 

Black-headed gull 11.4 25.5 40 

Common gull 25 50 50 

Lesser bl.-backed gull 71.9 141 181 

Herring gull 10.5 61.1 92 

Great. bl.-backed gull** (10.5) (61.1) (92) 

Kittiwake 24.8 60 120 

Sandwich tern 11.5 49 54 
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Species Mean foraging 
range (km) 

Mean maximum 
foraging range (km) 

Maximum foraging 
range (km) 

Common tern 4.5 15.2 30 

Arctic tern 7.1 24.2 30 

Guillemot 37.8 84.2 135 

Razorbill 23.7 48.5 95 

Black guillemot 5 12 55 

Puffin 4 105.4 200 

Foraging range figures from Thaxter et al. (2012) or Birdlife International (2015) 
*   Values for Leach’s storm petrel used as surrogate due to lack of species-specific data. 
** Values for herring gull used as surrogate due to lack of species-specific data. 

The simple method used at this screening stage to estimate the strength of connectivity does 
not take into account the presence of conspecifics (individuals of the same species) in the 
AfL+1km area from other closer colonies; conspecifics from closer colonies are likely to 
decrease the strength of actual connectivity between a given SPA and the AfL+1km area. The 
estimated strength of connectivity also does not take into account the distribution of 
foraging habitat or distance from the shore bearing to/from a colony, it only considers 
distance. For species with very large foraging ranges such as fulmar, gannet and Manx 
shearwater, this is a significant limitation as it is much more likely that longer foraging 
journeys are to areas well offshore (e.g., to feeding grounds along the continental shelf) than 
to distant coastal waters. Both these limitations, although serious, are likely to mean the 
estimated strength of connectivity is biased high and is therefore inherently cautious for HRA 
screening purposes. 

Table 2.7: Criteria used to categorise theoretical connectivity between an SPA qualifying 
feature and the Project study area 

Theoretical connectivity Definition 

High Site within Mean Foraging Range 

Moderate Site within Mean Maximum Foraging Range 

Low Site within Maximum Foraging Range 

None Site further than Maximum Foraging Range 

Information on the use of the AfL+1km area by seabirds in the breeding season is taken from 
ES Appendix 9.1 and summarised in Table 2.2. Four abundance categories were used to give 
a broad indication of the use of the AfL+1km area by e ach seabird species as follows: 

• very common, peak of at least 100 birds; 
• common, peak of 10 - 99 birds present; 
• uncommon, peak of 2 - 9 birds present; and, 
• rare, peak <2 bird present and no on-sea records in the AfL. 

2.3.4.2 Vulnerability to tidal stream arrays 

The predicted vulnerability of species to tidal stream arrays is taken from a review by Furness 
et al. (2012) and has been incorporated in Table 2.8. The vulnerability categories are based 
on expert judgement and information from other types of developments as there is 
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currently uncertainty over the actual risks posed by tidal arrays to seabirds as few empirical 
data are available. 

The methods used by Furness et al. (2012) and the resulting impact vulnerability scores are 
considered to be appropriate with respect to the Project and are therefore adopted. 
However, it is acknowledged that increased knowledge about the behaviour of diving 
birds around tidal turbines (e.g., Waggitt et al., 2016) may lead to future improvements in the 
understanding a species’ vulnerability to tidal arrays. In recognition of this uncertainty 
species categorised as having low or very low vulnerability are not assumed to be at no risk, 
rather it is assumed they are potentially at some risk but that they would need to be present 
in relatively high numbers for this risk to present a potential LSE. 

As part of the review, species were rated on a number of criteria and the scores combined to 
give an overall vulnerability score, with a higher score indicating a greater level of 
vulnerability to tidal energy developments (Furness et al., 2012). To provide a more detailed 
vulnerability context for the HRA, the overall score was not used in the screening. 
Instead, scores given for key vulnerability component factors were used. Specifically;  

• the potential for collision with tidal devices (based on dive depth);  
• response to vessel disturbance; and  
• response to displacement and habitat loss .  

Furness et al. (2012) score each of these on 1-5 scale, based on species behaviour relevant to 
each potential vulnerability factor, and where 5 is a strong anticipated negative impact. This 
five point scale indicating an increasing level of vulnerability to risks and sensitivities 
associated with the construction and operation of tidal turbines has been used in the HRA 
screening (Table 2.8). 

 Long list of SPAs 2.3.5

Presentation of the long list of SPAs in Table 2.8 is laid out on the basis of increasing distance 
from the Project study area. For reasons outlined above, SPAs beyond 400km are not listed. 
Furthermore, for the sake of brevity, beyond 150km distance from the Project study area 
only truly long-ranging species of qualifying interest (Manx shearwater, fulmar, gannet, and 
puffin) are considered. All seabird qualifying features for SPAs within 150km are listed, even 
if already screened out on the basis of the species long list. Terrestrial components with no 
link to the marine environment (e.g. peregrine) have been omitted.  
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Table 2.8: Long list of SPAs with qualifying interests during the breeding season that require consideration in the HRA. 
SPA name 
(distance from 
Project) 
 
Species 

Qualifying 
interest 

Population 
size 1, 2, 3 
(pairs) 

 

Connect
-ivity 
rating 

Use of 
AfL+1km 

area 

Vulnerability 
(Furness 2012) 

Rationale, additional considerations Potential for 
LSE from 
Project in 
isolation? 

Potential for 
LSE from 
Project in 

combination 
with other 
projects4  

Di
sp

la
ce

m
en

t/
 

Ha
bi

ta
t l

os
s 

Di
st

ur
ba

nc
e 

Co
lli

si
on

 

Rathlin Island (5km)          

Northern fulmar  I.I.B.A. 
component 1,518 3 High Uncommon 1 1 1 

Within mean foraging range. AfL+1km area has negligible importance to 
this population. Very low vulnerability to the potential effects of tidal 
developments. 

No No 

Common gull  I.I.B.A. 
component 94 3 High Uncommon 1 2 1 

Within mean foraging range. AfL+1km area has negligible importance to 
this population. Very low vulnerability to the potential effects of tidal 
developments. 

No No 

L. bl.-backed gull  I.I.B.A. 
component 143 3 High Uncommon 1 2 1 

Within mean foraging range. AfL+1km area has negligible importance to 
this population. Very low vulnerability to the potential effects of tidal 
developments. 

No No 

Herring gull  I.I.B.A. 
component 28 3 High Uncommon 2 2 1 

Within mean foraging range. AfL+1km area has negligible importance to 
this population. Very low vulnerability to the potential effects of tidal 
developments. 

No No 

Kittiwake  I.M.P. 7,922 3 High Very 
common 1 2 1 

Within mean foraging range. Very common at times in AfL+1km during 
breeding season.  Very low vulnerability to the potential effects of tidal 
development. Also, this species has a poor conservation status. 

Yes Yes 

Common 
guillemot  I.M.P. 87,398 3 High Very 

common 2 3 5 Within mean foraging range. Very common in AfL+1km during breeding 
season. Very high vulnerability underwater collision with tidal devices. Yes Yes 

Razorbill  I.M.P. 15,393 3 High Very 
common 2 3 5 

Within mean foraging range. Very common at times in AfL+1km during 
breeding season. Very high vulnerability underwater collision with tidal 
devices. 

Yes Yes 

Atlantic puffin  I.I.B.A. 
component 695 3 Modera

te Common 1 2 4 Within mean foraging range. Common in AfL+1km during breeding 
season. High vulnerability underwater collision with tidal devices. Yes Yes 

Sheep Island (10km)          

Great cormorant  I.M.P. 249 1 Modera
te Rare 5 4 4 Within mean maximum foraging range. AfL+1km area has negligible 

importance to this population. AfL too deep to be suitable for foraging.   No No 
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Larne Lough (41km)          

Common tern  N.I.P. A1 sp. 180 1 None Not 
recorded 1 2 1 Screened out (Table 2.4) No No 

Roseate tern  N.I.P. A1 sp. 6 1 None Not 
recorded 1 2 1 Screened out (Table 2.4) No No 

Sandwich tern  N.I.P. A1 sp. 165 1 Modera
te Rare 1 2 2 

Within mean maximum foraging range. AfL+1km area has negligible 
importance to this population. Low vulnerability to the potential effects 
of tidal developments. 

No No 

Lough Neagh and Lough Beg (51km)         

Black-headed gull  I.M.P. 33,000 1 None Uncommon 1 2 1 Screened out (Table 2.4) No No 

Common tern  N.I.P. A1 sp. 185 1 None Rare 1 2 1 Screened out (Table 2.4) No No 

L. bl.-backed gull  I.I.B.A. 
component 494 1 High Uncommon 1 2 1 

Within mean foraging range. AfL+1km area has negligible importance to 
this population. Very low vulnerability to the potential effects of tidal 
developments. 

No No 

Common gull  I.I.B.A. 
component unknown None Uncommon 1 2 1 Beyond maximum foraging range No No 

Ailsa Craig (56km)          

Kittiwake  I.I.B.A. 
component 3,100 2 Modera

te 
Very 

common 1 2 1 
Within maximum foraging range. Very common at times in AfL+1km 
during breeding season.  Very low vulnerability to the potential effects 
of tidal developments. 

No No 

Common 
guillemot  

I.I.B.A. 
component 3,350 2 Modera

te 
Very 

common 2 3 5 
Within mean maximum foraging range. AfL+1km may have low 
important to this population based on distance from the colony. Very 
high vulnerability underwater collision with tidal devices. 

Yes Yes 
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Herring gull  I.I.B.A. 
component 2,250 2 Modera

te Uncommon 2 2 1 
Within mean maximum foraging range. AfL+1km area has negligible 
importance to this population. Very low vulnerability to the potential 
effects of tidal developments. 

No No 

L. bl.-backed gull  I.M.P. 1,800 1 High Uncommon 1 2 1 
Within mean foraging range. AfL+1km area has negligible importance to 
this population. Very low vulnerability to the potential effects of tidal 
developments. 

No No 

Northern gannet  I.M.P. 33,226 
pairs3 High Common 1 2 3 

Within mean foraging range. Common in AfL+1km during breeding 
season, but number low in the context of SPA and wider regional 
population. 

Yes Yes 

Outer Ards (63km)          

Arctic tern  N.I.P. (A1) 207 1 None Not 
recorded 1 2 1 Screened out (Table 2.4) No No 

Copeland Islands (65km)          

Arctic tern  N.I.P. (A1) 566 2 None Not 
recorded 1 2 1 Screened out (Table 2.4) No No 

Manx shearwater  I.M.P. 4,800 2 High Common 1 1 3 

Within mean foraging range. Common in AfL+1km during breeding 
season, but number low in the context of SPA and wider regional 
population. Low vulnerability to the potential effects of tidal 
developments. 

Yes Yes 

Inishtrahull (68km)          

European shag N.I.P. 1271 None Rare 5 4 4 Screened out (Table 2.4 and Table 7) No No 

Common gull N.I.P. 30 1 None Uncommon 1 2 1 Beyond maximum foraging range No No 

Strangford Lough (72km)          

Common tern  N.I.P. (A1) 603 1 None Rare 1 2 1 Screened out (Table 2.4) No No 
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Sandwich tern  N.I.P. (A1) 593 1 None Rare 1 2 2 Beyond maximum foraging range No No 

Arctic tern  N.I.P. (A1) 210 1 None No records 1 2 1 Screened out (Table 2.4) No No 

Lough Swilly (79km)          

Black-headed gull N.I.P. 800 3 None Uncommon 1 2 1 Screened out (Table 2.4) No No 

Sandwich tern  N.I.P. 222 3 None Rare 1 2 2 Beyond maximum foraging range No No 

Common tern Not 
specified 89 3 None Rare 1 2 1 Screened out (Table 2.4) No No 

Greers Isle (96km)          

Black-headed gull N.I.P. 200 3 None Uncommon 1 2 1 Screened out (Table 2.4) No No 

Common gull N.I.P. 30 3 None Uncommon 1 2 1 Beyond maximum foraging range No No 

Sandwich tern  N.I.P. 217 3 None Rare 1 2 2 Beyond maximum foraging range No No 

Horn Head to Fanad Head (96km)         

Northern fulmar N.I.P. 1,974 1 Modera
te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 

Very low vulnerability to the potential effects of tidal developments. No No 

Cormorant N.I.P. 79 1 None Rare 5 4 4 Beyond maximum foraging range No No 
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European shag N.I.P. 110 1 None Rare 5 4 4 Screened out (Table 2.4 and 6) No No 

Kittiwake N.I.P. 3,853 1 Low Very 
common 1 2 1 

Within maximum foraging range. AfL+1km of low importance to this SPA 
given distance from the colony and large numbers breeding in region. 
Very low vulnerability to the potential effects of tidal developments. 

No No 

Common 
guillemot N.I.P. 4,387 1 Low Very 

common 2 3 5 
Within maximum foraging range. AfL+1km of low importance to this SPA 
given distance from the colony and very large numbers breeding in 
region. 

No No 

Razorbill  N.I.P. 4,515 1 None Very 
common 2 3 5 Beyond maximum foraging range No No 

North Colonsay and Western Cliffs (105km)         

Kittiwake  I.I.B.A. 
component 4,512 2 Low Very 

common 1 2 1 
Within maximum foraging range. AfL+1km of low importance to this SPA 
given distance from the colony and large numbers breeding in region. 
Very low vulnerability to the potential effects of tidal developments. 

No No 

Common 
guillemot  

I.I.B.A. 
component 6,656 2 Low Very 

common 2 3 5 
Within maximum foraging range. AfL+1km of low importance to this SPA 
given distance from the colony and very large numbers breeding in 
region. 

No No 

Inishbofin, Inishdooey and Inishbeg (124km)        

Common gull Not 
specified 25 3 None Uncommon 1 2 1 Beyond maximum foraging range No No 

L. bl.-backed gull Not 
specified 81 3 Modera

te Uncommon 1 2 1 
Within mean maximum foraging range. AfL+1km area has negligible 
importance to this population. Very low vulnerability to the potential 
effects of tidal developments. 

No No 

Arctic tern N.I.P. 72 3 None No  records 1 2 1 Screened out (Table 2.4) No No 

Tory Island (128km)          

Northern fulmar N.I.P. 641 1 Modera
te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 

Very low vulnerability to the potential effects of tidal developments. No No 
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Razorbill  N.I.P. 671 1 None V. common 2 3 5 Beyond maximum foraging range No No 

Atlantic puffin  N.I.P. 1,402 1 Low Common 1 2 4 Within maximum foraging range. AfL+1km of low importance to this SPA 
given distance from the colony and large numbers breeding in region. No No 

Lough Derg (130km)          

Herring gull N.I.P. 100 1 None Uncommon 2 2 1 Beyond maximum foraging range No No 

L. bl.-backed gull N.I.P. 500 1 Modera
te Uncommon 1 2 1 

Within mean maximum foraging range. AfL+1km area has negligible 
importance to this population. Very low vulnerability to the potential 
effects of tidal developments. 

No No 

West Donegal Islands (133km)          

Common gull N.I.P. 55 3 None Uncommon 1 2 1 Beyond maximum foraging range No No 

Herring gull N.I.P. 65 3 None Uncommon 2 2 1 Beyond maximum foraging range No No 

Glas Eieanan (140km)          

Common tern  N.I.P. A1 sp. 530 1 None Rare 1 2 1 Screened out (Table 2.4) No No 

Treshnish Isles (142km)          

Eur. storm-petrel  N.I.P. A1 sp. 5,040 1 None Rare 1 1 1 Beyond maximum foraging range No No 

West Donegal Coast (143km)          

Northern fulmar N.I.P. 1,879 1 Modera
te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 

Very low vulnerability to the potential effects of tidal developments. No No 

Cormorant N.I.P. 71 1 None Rare 5 4 4 Beyond maximum foraging range No No 

Shag N.I.P. 86 3 None Rare 5 4 4 Screened out (Table 2.4 and 6) No No 



  GY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.32 

SPA name 
(distance from 
Project) 
 
Species 

Qualifying 
interest 

Population 
size 1, 2, 3 
(pairs) 

 

Connect
-ivity 
rating 

Use of 
AfL+1km 

area 

Vulnerability 
(Furness 2012) 

Rationale, additional considerations Potential for 
LSE from 
Project in 
isolation? 

Potential for 
LSE from 
Project in 

combination 
with other 
projects4  

Di
sp

la
ce

m
en

t/
 

Ha
bi

ta
t l

os
s 

Di
st

ur
ba

nc
e 

Co
lli

si
on

 

Herring gull N.I.P. 229 1 None Uncommon 1 1 1 Beyond maximum foraging range No No 

Kittiwake N.I.P. 10,37 1 None Very 
common 1 2 1 Beyond maximum foraging range No No 

Razorbill  N.I.P. 322 1 None Very 
common 2 3 5 Beyond maximum foraging range No No 

Minuglay and Berneray (191 km)         

Northern fulmar  I.I.B.A. 
component 4,000 2 Modera

te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 
Very low vulnerability to the potential effects of tidal developments. No No 

Atlantic puffin  I.I.B.A. 
component 10,450 2 Low Common 1 2 4 Within maximum foraging range. AfL+1km of low importance to this SPA 

given distance from the colony and large numbers breeding in region. No No 

Rum (197km)           

Manx shearwater  I.M.P. 61,000 1 Modera
te Common 1 1 3 

Within mean maximum foraging range. AfL+1km of low importance, 
especially given distance from the colony. Low vulnerability to the 
potential effects of tidal developments. 

No No 

Lambay Island (207km)         

Atlantic puffin  N.I.P. 265 1 None Common 1 2 4 Beyond maximum foraging range No No 

Northern fulmar N.I.P. 265 1 Modera
te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 

Very low vulnerability to the potential effects of tidal developments. No No 

L. bl.-backed gull N.I.P. 309 1 None Uncommon 1 2 1 Beyond maximum foraging range No No 

Lough Mask (267km)          

L. bl.-backed gull N.I.P. 286 1 None Uncommon 1 2 1 Beyond maximum foraging range No No 

Aberdaron Coast and Bardsey Island 279km         
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Manx shearwater  I.M.P. 6,930 2 Modera
te Common 1 1 3 

Within mean maximum foraging range. AfL+1km of low importance, 
especially given distance from the colony. Low vulnerability to the 
potential effects of tidal developments. 

No No 

The Shiant Islands (309km)         

Northern fulmar I.I.B.A. 
component 4,387 1 Modera

te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 
Very low vulnerability to the potential effects of tidal developments. No No 

Duvillaun Islands (311km)          

Northern fulmar Not 
specified 638 3 Modera

te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 
Very low vulnerability to the potential effects of tidal developments. No No 

St. Kilda (320km)          

Manx shearwater I.I.B.A. 
component 5,000 2 Modera

te Common 1 1 3 
Within mean maximum foraging range. AfL+1km of low importance, 
especially given distance from the colony. Low vulnerability to the 
potential effects of tidal developments. 

No No 

Northern fulmar I.I.B.A. 
component 62,800 2 Modera

te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 
Very low vulnerability to the potential effects of tidal developments. No No 

Northern gannet I.M.P. 60,400 1 Low Common 1 2 3 
Within mean maximum foraging range. AfL+1km of low importance, 
especially given distance from the colony. Low vulnerability to the 
potential effects of tidal developments. 

No No 

Clare Island (347km)          

Northern fulmar Not 
specified 4,029 3 Modera

te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 
Very low vulnerability to the potential effects of tidal developments. No No 

Flannan Islands (350km)          

Northern fulmar I.I.B.A. 
component 4,730 2 Modera

te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 
Very low vulnerability to the potential effects of tidal developments. No No 



  GY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.34 

SPA name 
(distance from 
Project) 
 
Species 

Qualifying 
interest 

Population 
size 1, 2, 3 
(pairs) 

 

Connect
-ivity 
rating 

Use of 
AfL+1km 

area 

Vulnerability 
(Furness 2012) 

Rationale, additional considerations Potential for 
LSE from 
Project in 
isolation? 

Potential for 
LSE from 
Project in 

combination 
with other 
projects4  

Di
sp

la
ce

m
en

t/
 

Ha
bi

ta
t l

os
s 

Di
st

ur
ba

nc
e 

Co
lli

si
on

 

High Island, Inishshark and Davillaun (364km)        

Northern fulmar N.I.P. 830 1 Modera
te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 

Very low vulnerability to the potential effects of tidal developments. No No 

Cruagh Island (374km)          

Manx shearwater N.I.P. 3,286 1 Low Common 1 1 3 
Within mean maximum foraging range. AfL+1km of low importance, 
especially given distance from the colony. Low vulnerability to the 
potential effects of tidal developments. 

No No 

Saltee Islands (375km)         

Northern gannet N.I.P. 2,446 3 Low Common 1 2 3 
Within mean maximum foraging range. AfL+1km of low importance, 
especially given distance from the colony. Low vulnerability to the 
potential effects of tidal developments. 

No No 

Atlantic puffin  N.I.P. 1,822 1 None Common 1 2 4 Beyond maximum foraging range No No 

Northern fulmar N.I.P. 525 1 Modera
te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 

Very low vulnerability to the potential effects of tidal developments. No No 

L. bl.-backed gull N.I.P. 175 1 None Uncommon 1 2 1 Beyond maximum foraging range No No 

Handa (390km)           

Northern fulmar I.I.B.A. 
component 3,500 2 Modera

te Uncommon 1 1 1 Within mean maximum foraging range. AfL+1km of low importance. 
Very low vulnerability to the potential effects of tidal developments. No No 

Grassholm (397km)          

Northern gannet I.M.P. 33,000 1 Low Common 1 2 3 
Within mean maximum foraging range. AfL+1km of low importance, 
especially given distance from the colony. Low vulnerability to the 
potential effects of tidal developments. 

No No 
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1, 2, 3 Population size source:  1 Seabird 2000 survey (JNCC SMP database), 2 at designation, 3 recent SMP data. 
4 Potential for LSE in combination with other projects based on whether other projects are within mean foraging range distance from the SPA. 
I. I. B. A. refers to 'Internationally important bird assemblage'; N. I. P. refers to 'nationally important population'; I. I. P. refers to 'internationally important population; I. M. P. refers to 'important migratory 
population'. 
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 Presence of breeding qualifying interests in the non-breeding 2.3.6
period 

Most seabird species range widely outside the breeding season, with the notable exception 
of black guillemot and shag (Wernham et al., 2002). Therefore, in general, the birds present 
in the AfL+1km area during the non-breeding season are likely to be a mix of birds from local, 
regional, beyond-regional and in some cases overseas breeding SPA and non-SPA colonies 
(this subject is reviewed in Furness, 2014). A proportion of birds occurring in the AfL+1km 
during the non-breeding period are likely to derive from one or more SPA breeding 
qualifying interest populations. Specifically, a proportion of fulmars, herring gulls, 
common gulls, kittiwakes, common guillemots and razorbills from Rathlin Island SPA, and 
gannets from Ailsa Craig SPA, are likely to be present in the AfL+1km area outside the 
breeding period. It is also possible that breeding individuals from more distant SPAs may 
temporarily visit the AfL+1km during migration periods, e.g. Manx shearwaters from Rum 
SPA and gannets from St Kilda SPA (Forrester et al., 2007).  

With the exception of guillemot, razorbill and kittiwake, the species that use the AfL+1km 
area during the non-breeding period of the year are characterised by low abundance (Table 
2.2) and for the reasons of dilution outlined above the strength of connectivity with any 
particular SPA at this time of year is likely to be low. For the majority of species present i n  
t h e  A f L + 1 k m  d u r i n g  the non-breeding period, the Project could only affect a small 
number of birds and any effects generally would be of lower consequence than during the 
breeding season, on account of weaker connectivity and the lack of physiological and time 
budget constraints associated with breeding. Therefore, for breeding SPA qualifying species 
that may be present in the AfL+1km outside the breeding season, disturbance, displacement 
and accidental contamination are all considered likely to be trivial effects.  

Collision risk to breeding qualifying SPA species is the only impact source which is included 
into the HRA examination outside the breeding season. For the two qualifying interests 
potentially at risk from collision outside the breeding season (common guillemot and 
razorbill) it was assumed that 50% of the birds present in the AfL+1km area outside the 
breeding season originate from breeding colonies within these species’ maximum 
foraging distances.   
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Table 2.9: Summary of SPA qualifying features for which the potential for an LSE has been identified or cannot be ruled out for the project in 
isolation and in- combination with other marine developments 

SPA 
(distance from 

AfL) 
 

Qualifying feature 

Colony count at 
citation 

Most recent 
colony count 

(year) 

Feature condition 
and last review 

date 

Season for 
which LSE 
potential 

considered 
(B=breeding, 

NB=non-
breeding) 

Impact source for which potential for 
LSE is identified 

Other 
developments 

potentially 
contributing to 
in-combination 

impact 

Rathlin Island SPA (5km)      

Kittiwake 6,822 pairs 7,922 pairs 
(2011) 

Favourable 
Reviewed 2014 
(DOENI, 2015) 

B, NB Accidental contamination,  1-5 

Common guillemot 41,887 
individuals 

130,455 
individuals (raw 

count, 2011) 

Favourable 
Reviewed 2014 
(DOENI, 2015) 

B, NB Accidental contamination, collision, 
disturbance, displacement /habitat 
loss 

1-5 

Razorbill 8,922 
individuals 

22,975 individuals 
(raw count, 2011) 

Favourable 
Reviewed 2014 
(DOENI, 2015) 

B, NB Accidental contamination, collision, 
disturbance, displacement /habitat 
loss 

1-3 

Puffin 2,398 pairs 695 pairs 
(2011) 

Not Reviewed B Accidental contamination, collision, 
disturbance, displacement /habitat 
loss 

1-5 

Ailsa Craig SPA (56km)      

Northern gannet 23,000 pairs 33,226 pairs 
(2014) 

Favourable 
maintained 

Reviewed 2004 
(SNH SiteLink) 

B, NB Collision 1, 4, 6, 

Copeland Islands SPA (65km)      
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(B=breeding, 
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LSE is identified 

Other 
developments 

potentially 
contributing to 
in-combination 

impact 

Manx shearwater 4,800 pairs 6,209 pairs 
(2011) 

Favourable 
Reviewed 2014 
(DOENI, 2015) 

B Collision 1, 4, 6 

Rum SPA (197km)      

Manx shearwater 60,000 pairs 120,000 pairs 
(2001) 

Favourable 
Reviewed  2003 
(SNH SiteLink) 

B Collision  1, 4, 6 

Development Key:, 1 =Torr Head (tidal array), 2 = Mull of Kintyre (single tidal turbine), 3= Sanda Sound (single tidal turbine), 4 = West Islay (tidal array), 5 = 
Sound of Islay (tidal array), 6 = Strangford Lough (single tidal turbine),  7 = Robin Rigg (offshore wind farm)  
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2.4 SPAs Step 3 

Step 3 of the HRA process takes the short-list of SPA qualifying features identified by Step 2 
(i.e., those SPA features for which a LSE could not be ruled out) and through a detailed 
examination determines if the Project in isolation or in combination with other 
developments is likely to adversely affect the sites Conservation Objectives and thereby 
compromise the integrity of the site. 

 Conservation Objectives of the SPA 2.4.1

The Conservation Objectives of a SPA must be considered when a competent authority is 
required to make a ‘Habitats Regulations Appraisal’. Where the Conservation Objectives are 
met, and subject to natural change, the site will be considered to exhibit a high degree of 
integrity and to be contributing to achieving the aims of the Wild Birds Directive.  

Conservation Objectives for all breeding seabird SPAs follow a standard format requiring 
protection of the qualifying bird features and protection of the habitat in the SPA which 
supports them. These are as follows: 

To ensure that site integrity is maintained by: 

• avoiding deterioration of the habitats of the qualifying species; 
• avoiding significant disturbance to qualifying species. 

To ensure for the qualifying species that the following are maintained in the long term: 

• population of the bird species as a viable component of the SPA; 
• distribution of the bird species within the SPA; 
• distribution and extent of habitats supporting the species;  
• structure, function and supporting processes of habitats supporting the species; and,  
• no significant disturbance of the species.  

Conservation Objectives 1, 2 and 4 essentially concern potential effects that may affect 
habitats and individuals of qualifying species within the boundary of the SPA.  

The Project’s offshore development area (i.e., the AfL) and the Anticipated Impact Footprint 
(i.e., the AfL+1km area) do not overlap the boundary of any SPA. Therefore it is Conservation 
Objectives 3, 5, 6 and 7 that have greatest relevance to HRA as they equally apply outside the 
boundary of SPAs. 

Conservation Objective 3 (maintain a qualifying species’ population as a viable component of 
the SPA) is relevant to effects that may impact on a species’ demographic processes. In order 
for the viability of an SPA population to be significantly affected would require the Project to 
cause adverse change to the population’s productivity or mortality.  In concluding potential 
significance of additional mortality, each case needs to be considered individually in light of 
receptor-specific circumstances and expert judgement used where required. For this 
Project, the only realistic way for causing such change is through the potential for collision 
of diving seabirds with TECs causing additional (above baseline level) mortality or for 
disturbance from the anticipated impact footprint to cause reduction in breeding success. 

Conservation Objective 5 (maintain distribution and extent of habitats supporting the 
species) and Conservation Objective 6 (maintain structure, function and supporting 
processes of habitats supporting the species) are relevant to effects relating to the 
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availability and quality of seabird foraging habitat including direct and indirect effects on 
habitats and prey. Conservation Objective 7 (no significant disturbance of the species) is 
relevant to both active disturbance by vessels and passive disturbance through displacement 
by the Project’s infrastructure. 

 Information required for Step 3 2.4.2

In undertaking an assessment of impacts on site integrity for the SPA qualifying features 
where LSE has not been ruled out, it is considered that information on the following topics 
are relevant and should therefore be taken into account: 

• the population size of the qualifying feature; 
• the condition of the qualifying feature, i.e. the current conservation status;   
• the strength of connectivity between the qualifying feature (in this case the 

population of individuals forming an SPA qualifying feature) and the area potentially 
affected by the Project;  

• the importance of the area potentially affected for supporting the qualifying feature;  
• the vulnerability of the qualifying feature to the effects predicted to arise from the 

Project; and,  
• for collision impacts, the predicted number of birds from a qualifying population that 

could be killed; 
• any other aspect of the ecology of the qualifying feature that is relevant to evaluating 

the likely impacts to it from the Project. 

Table 2.9 presents a short-list of SPA qualifying features for which, through the Step 2 
screening, potential for LSE cannot be ruled out. In Table 2.9 for each SPA feature, the 
following information is presented: the colony count at citation, the most recent count 
available, the current condition of the feature, potential impact sources that could lead to 
LSE, the season(s) for which there is potential for LSE and which other marine projects have 
potential to contribute to non-trivial in-combination effects.  

The impact sources for which LSE potential is identified in Table 2.9 are based on the impact 
vulnerability scores (Table 2.8, Furness et al., 2012) and the Anticipated Impact Footprint 
(Table 2.1). 

 Approach to Step 3 assessment 2.4.3

Information on vulnerability to potential impacts, importance of the anticipated impact 
footprint as a supporting habitat and the strength connectivity are used to establish the 
potential magnitude of an impact on a qualifying feature during the three Project phases 
(construction and installation, operation and maintenance, and decommissioning). Where 
possible, assessment is based on a quantified evaluation of the impact on a receptor 
population. For most species during the breeding season, the AfL+1km area is likely to be 
used by individuals from more than one breeding colony, some of which may be SPAs.  

For species where the AfL+1km lies within foraging range of multiple breeding colonies, in 
order to estimate the magnitude of impacts on individual colonies (some of which may be 
SPAs) a method is required to estimate the likely proportion of birds using the AfL+1km that 
are from each colony. The colony apportioning exercise that was undertaken is explained in 
the section that follows and used the method recommended by SNH (SNH, 2014).  



  ERGY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.41 

For vessel disturbance, displacement and habitat loss effects, the assessment considers the 
impact on receptor populations in terms of the effective loss of foraging habitat (or time) 
that may result.  

The assessment of collision risk uses the results of predictive collision rate modelling 
presented in ES Appendix 9.2 which in turn is based on SNH guidance on estimating the 
collision risk posed by tidal stream arrays (SNH, 2016). The impact of collision is assessed in a 
quantitative way by considering what effect additional deaths of adult birds would have on 
the baseline adult annual mortality rate of a population. Accidental contamination is also 
considered in terms of the impact on mortality rates, though in this case qualitatively. 

Marine projects identified in Table 2.9 as potentially contributing to in-combination effects 
were determined on the basis of whether a given project lies within a qualifying feature’s 
mean maximum foraging distance (Table 2.6) and the scale of the development. However, 
marine projects beyond 200km from the AfL+1km are not included despite this distance 
being less than the mean maximum foraging distance of two species, gannet and Manx 
shearwater.  This is because the combination of low use of the AfL+1km (Table 2.2), large SPA 
population sizes (Table 2.9) and very low or low impact vulnerability (Table 2.8) means that 
the Project could only have negligible impacts on the SPA qualifying features of these 
species, and it is therefore very unlikely that the additional impact from other developments 
more than 200km away could lead to an in-combination impact of sufficient magnitude to be 
of concern.  

 Apportioning of birds to individual SPAs 2.4.4

The colony apportioning method adopted here follows that proposed by SNH for this 
purpose (SNH, 2014).  It is based on colony size and the distance between the colony and the 
development area. Distance was measured from centroid to centroid.  Colony locations were 
taken from the JNCC SMP seabird colony database. The Seabird 2000 counts (JNCC SMP 
database) were used as the basis for apportioning as this is the most complete dataset. 

For each colony the inverse of the colony-site distance squared (1/distance2) is multiplied by 
the colony count. Dividing the resulting value by the sum of the corresponding values for all 
colonies within the foraging range gives an estimate of the proportion of birds from a 
particular colony amongst those using the development area. The resultant colony-specific 
proportions are used to estimate SPA-specific magnitude of effects. In particular, for certain 
diving species the proportions are used to estimate the predicted collision mortality falling 
on SPA populations (Table 2.10, Table 2.12). 

For the six qualifying species for which potential for LSE was not ruled out in Step 2, the 
results of the SPA apportioning exercise are summarised in Table 2.10 and presented in detail 
in Appendix 1 (Tables A1-A6)  
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Table 2.10: The estimated proportion of birds using AfL+1km in the breeding season 
attributed to those SPA qualifying features where LSE could not be ruled out, and the 
estimated importance of the AfL+1km to these qualifying features.  

Qualifying 
feature 

Colony 
raw 

count 
and 

units1 

Numbe
r of 

breedin
g 

adults2 

Estimate
d % of 
birds 
using 

AfL+1km 
attribute
d to SPA 

Est. peak 
number 

in 
AfL+1km 

(Table 
2.2) 

Peak no. 
attribute
d to SPA  
& % SPA 
populati

on 

Est. 
mean 

number 
in 

AfL+1km 
(Table 

2.2) 

Mean 
no. 

attribute
d to SPA  
&  % SPA 
populati

on 

Rathlin Island SPA 

Kittiwake 7,922 
AONs 

15,844 86.7% 129 112 
(0.7%) 

28 24 
(0.2%) 

Com. 
guillemot 

130,455 
birds 

174,81
0 

92.9% 1,003 932 
(0.5%) 

220 204 
(0.1%) 

Razorbill 22,975 
birds 

30,786 87.7% 278 244 
(0.8%) 

73 64 
(0.2%) 

Puffin 695 
AOBs 

1,390 92.9% 25 23 
(1.7%) 

7 7.5 
(0.5%) 

Ailsa Craig SPA 

Gannet 33,226 
AONs 

66,452 98.5% 15 15 
(0.02%) 

6 6 
(<0.01%) 

Com. 
guillemot 

3,350 
birds 

4,489 1.7% 1,003 17 
(0.4%) 

220 4 
(0.08%) 

Copeland Islands SPA 

Manx 
shearwater 

6,209 
AOBs 

12,418 8.6% 19 2 
(0.01%) 

9 0.8 
(<0.01%) 

Rum SPA 

Manx 
shearwater 

120,000 
AOBs 

240,00
0 

79.9% 19 15 
(<0.01%) 

9 7 
(<0.01%) 

1 Counts from JNCC SMP database, AON = apparently occupied nest, AOB = apparently 
occupied burrow. 
2 Estimated numbers of breeding adults is number of AONs or AOBs multiplied by two. For 
common guillemot and razorbill number of adults is raw colony count multiplied by factor of 
1.34 to correct for adults away from the colony (Mitchell et al., 2004) 

 Direct disturbance, displacement and habitat effects 2.4.5

Potential disturbance, displacement and habitats impacts that could arise from the Project 
and how these may impact on regional seabird populations are described and assessed in 
detail in ES Chapter 9: Birds. The descriptions of potential impacts and how they are assessed 
in this the ES chapter are also relevant to HRA and should be referred to for more detail. The 
ES chapter also describes a number of mitigation measures that will be deployed and that are 
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designed to reduce the magnitude of some impacts, and these are also applicable to HRA 
considerations.  

2.4.5.1 Project in isolation 

Project activities during all three phases (construction and installation, operation and 
maintenance, and decommissioning), especially those involving fast moving vessels, have the 
potential to disturb foraging seabirds. Vessel disturbance would involve a series of temporary 
short term events over the duration of this stage. Disturbance would occur throughout the 
AfL but at any one time will be focussed around only those parts of the array under 
construction, requiring maintenance or being decommissioned and thus affect only a portion 
of the AfL+1km area at any one time. Short-term low intensity vessel disturbance could also 
occur along the route of the sub-sea cable corridor during its installation. The number of 
Project vessels and the frequency of their activity would be greatest in the construction and 
installation phase and much reduced in other phases. Vessels moving between their 
embarkation port and the development site would also have the potential to disturb 
seabirds, but this would be relatively infrequent (e.g., a few vessel movements per day at 
most), and result in very short term and spatially limited disturbance as a vessel passed 
through an area. Baseline studies show that the AfL and the sub-sea cable route is subject to 
low levels of baseline vessel activity and therefore birds using these are likely to experience 
some disturbance from existing sources.  

The consequences of disturbance by vessels and other activities would be to cause short-
term physiological stress and temporarily displace birds (by short distances) from the vicinity 
of the disturbance source and thus temporarily deprive birds of potential foraging habitat 
and foraging time. Should such impacts be of sufficient magnitude they could theoretically 
compromise breeding success of the populations affected. 

None of the qualifying interest species scoped in to Step 3 (Table 2.9) have a high 
vulnerability to displacement from foraging habitat by infrastructure (Furness et al., 2012). 
Any displacement is likely to be at a scale of a few hundred metres at most.  

None of the qualifying interest species scoped in to Step 3 specialise in foraging on or close 
to the seabed and therefore these species are expected to be largely unaffected and 
therefore show tolerance to modest seabed habitat change. The extent of direct seabed 
habitat loss and change within the AfL would be limited to a footprint of TECs and inter-array 
cables combined of approximately 0. 011km2. The maximum footprint of the export cable 
corridor for is 0.014km2. The size of these areas is tiny compared to the size of the foraging 
ranges (1,000s to 10,000s of square kilometres, depending on the species) of the species 
examined in Step 3.  Indirect effects on habitats and prey are also likely to be very small in 
their geographic scale and relative to the size of species’ foraging areas. For example effects 
on sediments are current strength are be discernible more than a few hundred metres from 
TECS, and in any case seabird prey species are likely to be tolerant to small-scale changes in 
currents and sediments that may be caused by the Project. 

Bearing in mind the species-specific impact vulnerability scores (Table 2.8), an AIF defined as 
the AfL+1km is considered appropriate and highly precautionary for assessing disturbance, 
displacement and habitat impacts for all SPA qualifying interests scoped into Step 3 (Table 
2.9). Assuming that disturbance, displacement and habitat impacts could affect individuals of 
these species at up to 1km from the sources is highly precautionary as in reality these species 
(and the habitats and prey they may depend on) are unlikely to show discernible responses 
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at distances of more than a few hundred metres from a source (see review information in 
Furness et al., 2012). Nevertheless for assessment purposes an appropriate and highly 
cautious approach is to assume that the Project effectively deprives species of the foraging 
habitat contained within the AfL+1km area.   

The potential for disturbance, displacement and habitat impacts to negatively impact on a 
population will in part depend on the extent of alternative foraging areas. All the qualifying 
species scoped into Step 3 (Table 2.9.) have large or very large foraging ranges (Table 2.6) 
and therefore it is reasonable to assume that in all cases there is a very large amount of 
alternative foraging habitat available to them. 

In coming to conclusions on the likely impact of disturbance, displacement and habitats 
impacts on qualifying interests, the following points are relevant: 

• the highly localised extent over which disturbance, displacement and habitat impacts 
are predicted to occur,  

• the very low or low importance of the AfL+1km area as a foraging site for the SPA 
qualifying interests with potential for LSE (Table 2.10); 

• the very large extent of potential alternative foraging areas available to all qualifying 
interests with potential for LSE; 

• the favourable conservation status of all (where information is available)  qualifying 
interests with potential for LSE (Table 2.9); and, 

• the reversibility of these impacts,  

Taking into consideration the above points, it is concluded that any impacts from 
disturbance, displacement and habitats impacts on the qualifying interests with potential for 
LSE (Table 2.9) across all seasons and for all phases of the Project will be of negligible 
magnitude and therefore would not compromise any of the SPA Conservation Objectives 
(specifically Conservation Objectives 3, 5, 6 and 7). 

2.4.5.2 Project in-combination 

For the gannet and Manx shearwater qualifying interests of the SPAs scoped into Step 3 
(Table 2.9), the combination of the highly localised nature (impacts are unlikely to extend 
more than a few hundred metres from project sources) of disturbance, displacement and 
habitats impacts, the very large foraging ranges of these species (10,000s of square 
kilometres) and the large size of the SPA populations means that any in-combination impacts 
would be of negligible magnitude and therefore would not compromise the SPA 
Conservation Objectives. 

The other four qualifying features scoped into Step 3 are all component interests of Rathlin 
Island SPA (Table 2.9). Of the list of other projects considered for in-combination impacts 
(Table 1.1) only one, the proposed Torr Head Tidal Array, is close enough to Rathlin Island 
SPA to be likely to materially contribute to in-combination impacts. Given the close proximity 
of this project to the proposed Fair Head Tidal project and to Rathlin Island, and its similarity 
of scale (it is a proposal for a 100MW array covering a similar sized area), it is reasonable to 
assume that the contribution of the Torr Head Tidal Array to in-combination impacts will be 
approximately the same as the contribution predicted for Fair Head array in isolation. 
Therefore, for assessment purposes the in-combination impacts on Rathlin Island SPA are 
assumed to be twice the level of impact caused by the Project in isolation.  



  ERGY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.45 

Taking into consideration the same points considered above for the Project in isolation, it is 
concluded that any impacts from disturbance, displacement and habitats impacts on the four 
Rathlin Island qualifying interests with potential for LSE (Table 2.9) across all seasons and for 
all phases of the Project will be of negligible magnitude and therefore would not compromise 
any of the SPA Conservation Objectives. 

2.4.5.3 Conclusion 

The Project is not likely to have a significant impact (either alone or in-combination with 
other projects) on any of Step-3 qualifying interest through the impact pathways of 
disturbance, displacement and habitats impacts. It is therefore concluded that there will be 
no adverse impacts from these potential impacts on the site integrity of any of the SPAs. The 
site integrity of all screened-in SPAs will therefore be maintained. 

 Accidental contamination 2.4.6

2.4.6.1 Project in isolation 

The release of oil and other marine pollutants could have lethal and sub-lethal effects on 
seabirds. In the interests of brevity and to minimise repetition, this HRA report provides only 
a short account of this potential impact; ES Chapter 9 should be consulted for more 
information on this subject.  The ES Chapter 9 also describes a number of industry-standard 
mitigation measures developed to minimise risk of accidental release of contaminants in the 
marine environment.  

A special aspect of accidental release of contaminants, especially oil, is that wind and 
currents can spread contaminants widely and thus potentially affect birds in areas up to 
several kilometres away from the source. For this reason it is not possible to precisely define 
an AIF, except in a very broad sense, though it is obvious that the area that might be affected 
will depend on the size of the event, the type of contaminant involved, and weather 
conditions at the time. For these reasons, there is a strong emphasis for all marine projects 
on preventing accidental release of contaminants and having the appropriate contingency 
plans through the application of industry-standard mitigation measures. For the purposes of 
assessment it is assumed that these mitigation measures are adopted, both by the Project 
and by all other projects that might contribute to an in-combination impact. The net effect of 
adopting the industry standard mitigation will be to ensure that any incidents are very 
infrequent, of no more than a modest scale and quickly contained or dispersed. The strong 
tidal currents and high exposure in the vicinity of the Project AfL, and at that of other 
projects that may contribute to in-combination impacts, will also promote the quick dispersal 
and dilution of any accidental release of contaminants.  

In coming to conclusions on the likely impact of accidental release of contaminants on the 
Step-3 qualifying interests, the following points are relevant: 

• the assumption of adoption of, and strict compliance with, industry-standard 
mitigation; 

• the localised extent over which accidental release of contaminants are predicted to 
effect, probably an area no larger than the AfL+1km; 

• the very low risk of incidents occurring, and thus very low expected frequency of 
incidents ; 
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• the very low or low importance of the AfL+1km area (or nearby area of equivalent 
size) as a foraging site for the SPA qualifying interests with potential for LSE (Table 
2.2); 

• the very large extent of potential alternative foraging areas available to all qualifying 
interests with potential for LSE; 

• the favourable conservation status of all (where information is available) qualifying 
interests with potential for LSE (Table 2.9.); and, 

• the reversibility the impact.  

Taking into consideration the above points, it is concluded that any impacts from accidental 
release of contaminant on the qualifying interests with potential for LSE (Table 2.9) across all 
seasons and for all phases of the Project will be of negligible magnitude and therefore would 
not compromise any of the SPA Conservation Objectives (specifically Conservation Objectives 
3 and 6). 

2.4.6.2 Project in-combination 

A similar conclusion applies to all the other projects considered in this HRA (Table 1.1). 
Although each project alone presents a very small risk, it is considered that the cumulative 
risk of accidental release of contaminants occurring must be several times greater. However, 
given legislative safety and pollution requirements and embedded mitigation measures, any 
accidental contaminant release that may occur would at most be a rare event, likely localised 
and quickly dispersed due to the strong tidal flows, wave action or active intervention 
measures. Such an event would therefore likely to be of a scale that affects only a very small 
proportion of qualifying interests of the SPAs scoped into Step 3 and would therefore result 
in an impact of negligible magnitude. 

2.4.6.3 Conclusion 

Through the impact pathway of accidental contamination the Project is not likely to have a 
significant impact (either alone or in-combination with other projects) on the Conservation 
Objectives of all SPAs and qualifying interests examined. It can therefore be concluded that 
there will be no adverse impacts on the site integrity of the SPAs scoped into Step 3. The site 
integrity of all screened-in SPAs will therefore be maintained. 

 Collision risk to diving seabirds 2.4.7

The moving parts of TECs pose a theoretical collision risk to birds that dive to the depths 
where the devices are operating. The risk is theoretical because it has yet to be empirically 
demonstrated. Furthermore there is uncertainty about how diving birds will respond to TECs 
and the extent to which they are able to deploy effective avoidance behaviour.  

The potential for the Project to give rise to a collision risk that could cause additional 
mortality has been subject to detailed examination, including mathematical predictive 
modelling using the approach recommended in SNH guidance (SNH, 2016) - there is no 
guidance on this subject specific to Northern Ireland.  Background information on collision 
risk and the results of the collision risk modelling undertaken is presented in ES Appendix 9.2.  
In the interests of brevity and to minimise repetition, this HRA report provides only a short 
description of collision risk impacts. ES Appendix 9.2 should be referred to for additional 
information on this impact. 
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The modelling undertaken used the encounter rate model (ERM) (Wilson et al., 2007) to 
estimate the annual number of individuals of the four diving species that may be involved in 
collisions with TECs, namely common guillemot, razorbill, puffin and Manx shearwater. 
Modelling was not undertaken for gannet because this species is considered to have a low 
vulnerability to collision with TECs (Furness et al., 2012) on account of the very small amount 
of time spent at depths >5m (Ropert-Coudert et al., 2008), where they could be exposed to a 
potential collision risk. Furthermore baseline surveys showed that gannets were typically 
present at low abundance in the context of the size of the only SPA population with high 
connectivity (Ailsa Craig). 

ERM requires input values for the average density of a species at rotor depth, and this was 
calculated from baseline ESAS survey results for seasonal mean surface density values and 
published information of the proportion of time spent underwater at different depths. The 
modelling examined the risks associated with three TEC designs representing the breadth of 
devices under consideration, and eight combinations of these representing indicative 
100MW array options. The array option with the highest predicted collision was considered 
to be the worst case scenario and is selected for the assessment of collision risk (the highest 
predicted collision risks were for array options 4, 6 and 8, each of which had similar 
predictions (ES Appendix 9.2)).  The worst-case collision predictions are presented for a range 
of ‘avoidance rates’ (the proportion of predicted encounters assumed not to end in harmful 
collisions due to either avoidance behaviour by birds or insufficient strike force) ranging from 
90% to 99% as recommended by SNH guidance (SNH, 2016) (Table 2.11.).  

Although collision mortality could affect several demographic measures (e.g., adult and 
immature mortality rates, and productivity) it is the potential for it to increase the adult 
mortality rate of a population that has by far the greatest potential to affect the long-term 
viability of that population. Therefore the significance of collision mortality is primarily 
assessed in terms of the potential change to a population’s baseline adult mortality rate. 

The ERM predictions are for the total number of birds of all ages killed in a particular season 
(Table 2.11). To estimate how many of these are likely to be adults from a particular SPA 
population, the predicted number is multiplied by the proportion of birds likely to be adults 
in the population (based on Furness, 2012) and the proportion of individuals using the site 
attributed to a particular SPA (Table 2.10). 

Table 2.11: Annual collision estimates for worst-case array option predicted by encounter 
rate modelling. 

Species 
Predicted number of adult collisions per year for different 
avoidance rates  

0% 90% 95% 98% 99% 

Common guillemot 3,576 358 179 72 36 

Razorbill 1,103 110 55 22 11 

Puffin 135 13.5 6.8 2.7 1.4 

Manx shearwater 67 6.7 3.4 1.3 0.7 
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Table 2.12.  Collision risk estimates for individual SPAs and related change in annual adult mortality rates of qualifying interests 

SPA 
Qualifying interest 

Population size 
(adults)2 

Baseline 
adult 

mortality 
rate (AMR)1 

Estimated 
all-sites 

collisions at 
98% 

avoidance 

% collisions 
attributed to 

SPA 

Estimated 
collisions 

attributed to 
SPA 98% 

avoidance 

Additional 
mortality 

(absolute 
change) 

Change in 
AMR 

(relative 
change) 

Predicted 
new AMR 

Rathlin Island SPA 

Guillemot  174,796 6.1% 71.5 92.9% 66.4 0.04% 0.6% 6.14% 

Razorbill  30,786 10.5% 22.1 87.7% 19.3 0.06% 0.6% 10.56% 

Puffin  1,390 9.4% 2.7 92.9% 2.5 0.18% 1.9% 9.58% 

Ailsa Craig SPA 

Guillemot  4,489 6.1% 71.5 1.7% 1.2 0.03% 0.4% 6.13% 

Copeland Islands SPA 

Manx shearwater  12,418 9.5% 1.3 8.6% 0.1 <0.01% <0.01% 9.5% 

Rum SPA 

Manx shearwater 240,000 9.5% 1.3 79.9% 1.0 <0.01% <0.01% 9.5% 
1 mortality rates taken from review by Horswill and Robinson (2015) 
2 Based on most recent count from JNCC SMP database 
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2.4.7.1 Project in isolation 

Assuming that 92.9% of the common guillemots in the AfL originate from Rathlin Island 
(Table 2.10) and a 98% avoidance rate, it is estimated that the worst case array option would 
result in approx. 67 adult common guillemot deaths from Rathlin Island SPA each year. 
Assuming a Rathlin Island population of 174,796 adults, these additional deaths would cause 
the annual adult common guillemot mortality rate for Rathlin Island to increase in relative 
terms by 0.6%, i.e., a change from the assumed baseline rate of 6.10% to 6.14% (Table 2.12). 

Assuming that 87.7% of the razorbills in the AfL originate from Rathlin Island (Table 2.10) and 
a 98% avoidance rate, it is estimated that the worst case array option would result in 19 
adult razorbill deaths from Rathlin Island SPA each year. Assuming a Rathlin Island population 
of 30,786 adults (the most recent count corrected by a factor of 1.34 for colony attendance 
(Mitchell et al., 2004), 19 additional deaths a year would cause the annual adult razorbill 
mortality rate for Rathlin Island to increase by 0.6%, i.e., a change from the assumed baseline 
rate of 10.50% to 10.56% (Table 2.12). 

Puffin is of relevance to Rathlin Island SPA only through it being a component of the breeding 
bird assemblage qualifying feature, the numbers of puffin breeding on Rathlin Island are well 
below the level for the site to be rated of either of national or international importance for 
this species.  Assuming that 92.9% of the puffins in the AfL originate from Rathlin Island 
(Table 2.10) and a 98% avoidance rate, it is estimated that the worst case array option would 
result in an average of 2.5 adult puffin deaths from Rathlin Island SPA each year. Assuming a 
Rathlin Island population of 1,390 adults (the most recent count of Apparently Occupied 
Burrows multiplied by two), 2.5 additional deaths a year would cause the annual adult puffin 
mortality rate for Rathlin Island to increase by 1.9%, i.e., a change from the assumed baseline 
rate of 9.40% to 9.58% (Table 2.12). 

The additional mortality predicted for Manx shearwater from Copeland Islands SPA (one 
adult every 10 years) and Rum SPA (one adult per year) is so low (Table 2.12) that it would 
effectively have no impact on the adult mortality rate of these qualifying features. 

For all the SPA qualifying features examined, the predicted collision mortality from the 
Project in isolation would have a negligible impact on the baseline mortality rate and 
therefore would not compromise any of the SPA Conservation Objectives (specifically 
Conservation Objective 3). 

2.4.7.2 Project in-combination 

Although gannet and Manx shearwater are both diving species, they spend very little time at 
depths greater than 5m below the surface (the minimum surface clearance of turbines in the 
proposed array) (Ropert-Coudert et al., 2008; Shoji et al., 2016).  As a consequence these 
species have a very low potential exposure to collision risk from TECs. For Manx shearwater 
this low risk is borne out by the predictive collision modelling studies reports in ES Appendix 
9.2. It follows that collision risk posed to these species by other tidal projects will also be very 
low. It is concluded that in-combination collision mortality impact from tidal array 
developments on these species would be of negligible magnitude and therefore would not 
compromise SPA Conservation Objectives (specifically Conservation Objective 3).  

Collision deaths from the single offshore wind farm within 200 km of the Project (Robin Rigg 
Wind Farm, approx. 161km away) are predicted to cause a negligible change (a relative 
increase in the rate of less than 1%) to the mortality rate of gannets(E.ON, 2012), many of 
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which would be expected to involve birds from Ailsa Craig SPA.  The extremely small number 
of gannet collision deaths that could result from tidal array developments in the region is 
very unlikely to materially add to this wind farm induced mortality. The Ailsa Craig breeding 
gannet feature has a favourable conservation status (the colony size has undergone long-
term increase (Mitchell et al., 2004), and it is therefore concluded that in-combination 
collision impacts from marine developments would not compromise the SPA Conservation 
Objectives.  

Collision mortality on the three breeding auk qualifying interest components of Rathlin Island 
SPA are potentially exacerbated by collision from other projects have high or medium 
connectivity to Rathlin Island common guillemot, razorbill and puffin qualifying interests. 
There are five projects that meet this criterion, all tidal stream developments (Table 2.9). For 
two of these (Sounds of Islay Demonstration Project and West Islay Tidal Energy Park), the 
projects are rated as having medium connectivity for Rathlin Island common guillemot and 
puffin.  These are both relatively small Projects (30MW and 10MW respectively) and baseline 
surveys at these sites showed that breeding season abundance of common guillemot and 
puffin is very low (DPME, 2013; SPR, 2010). It is concluded that it is very unlikely that either 
of these projects would materially contribute to an in-combination collision impact. Two 
other projects, Mull of Kintyre (Argyll Energy Limited, 2013) and Sanda Sound, are both very 
small in scale and so these also would not materially contribute to an in-combination 
collision impact. 

The only other project that could contribute to an in-combination collision impact on the 
Rathlin Island SPA breeding auk populations is the Torr Head Tidal Array (Table 2.9, Table 
2.12). This project is similar in scale to the FHT array and also geographically close to Rathlin 
Island (TVL, 2015).  Although no predictive collision modelling was undertaken for this 
project, baseline ESAS surveys at the development site found similar levels of auk abundance 
to the FHT baseline surveys (TVL, 2015). This was to be expected given that the survey areas 
for these two projects overlap. It is concluded that the impact of collisions from the Torr 
Head Tidal Array on the Rathlin Island SPA breeding auk populations is likely to be similar to 
that predicted for FHT array.  

Collision impacts on the breeding common guillemot qualifying interest of Ailsa Craig SPA are 
also potentially exacerbated by collision from other projects (Table 2.9, Table 2.12). 
Following the same reasoning set out above for Rathlin Island SPA, the only other Project 
likely to materially contribute to an in-combination collision impact on this SPA feature is 
Torr Head Tidal Array. Again for the same reasoning set out for Rathlin Island SPA, it is 
concluded that the impact of collisions from the Torr Head Tidal Array on the Ailsa Craig SPA 
breeding common guillemot population is likely to be similar to that predicted for FHT array.  

Through consideration of the potential for other projects to contribute to the in-combination 
collision impacts it is concluded that that the magnitude of the in-combination worst case 
collision impact from all projects on the three Rathlin Island SPA auk populations and the 
Ailsa Craig SPA breeding common guillemot population will be approximately twice the 
magnitude of the collision the impact of the Project in isolation. Based on doubling the 
predicted project-in-isolation collision impacts (at 98% avoidance), the in-combination 
collision impact is categorised as an impact of negligible magnitude (approx. 1% relative 
change to baseline mortality rate) for common guillemot and razorbill, and of low magnitude 
(approx. 4% relative change to baseline mortality rate) for puffin.  It is concluded that 
collision mortality would not compromise any of the SPA Conservation Objectives 
(specifically Conservation Objective 3). 
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2.4.7.3 Conclusion 

Through the impact pathway of collision mortality the Project is not likely to have a 
significant impact (either alone or in-combination with other projects) on any of the 
Conservation Objectives for all qualifying interests. It can therefore be concluded that there 
will be no adverse impacts on the site integrity of any of the SPAs scoped into Step 3 (Table 
2.13). The site integrity of all screened-in SPAs will therefore be maintained. 

 Summary 2.4.8

Through the three-step process this HRA has: 

• shown that that the proposed Project is not directly connected with or necessary to 
site management for the conservation of any SPA (Step 1); 

• identified through screening all SPAs using criteria for importance of AfL+1km area, 
likely connectivity and impact-pathway vulnerability a long-list of SPA qualifying 
interests (in all cases breeding seabird species populations) for which the potential for 
the Project to cause a LSE could not be ruled out (Step 2); 

• examined the likely magnitude of impacts arising from the Project, both in isolation 
and in combination with other marine projects, on the SPA qualifying interests 
identified in Step 2 for which LSE could not be ruled out (Step 3); and, 

• considered the implications of the predicted impacts of the Project on SPA qualifying 
interests, both for the Project in isolation and in combination with other marine 
projects, against SPA Conservation Objectives to determine if the Project could 
compromise SPA integrity. 

The results of the HRA are summarised in Table 2.13. It is concluded that the Project in 
isolation and in combination with other marine projects in the region would not compromise 
the Conservation Objectives for any SPA. It follows that the Project would not prevent the 
integrity of any SPA being maintained. 

Table 2.13. HRA SPA assessment summary 
SPA 
Qualifying interest 

Conservation Objectives compromised? SPA integrity 
maintained? Project in isolation Project in 

combination 
Rathlin Island SPA 
Common guillemot  No No 

Yes Razorbill  No No 
Puffin  No No 
Ailsa Craig SPA 
Common guillemot No No 

Yes 
Gannet No No 
Copeland Islands SPA 
Manx shearwater  No No Yes 
Rum SPA 
Manx shearwater No No Yes 
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3. Special Areas of Conservation (Marine 
Mammals) 

3.1 Background Information  

 Summary of Consultation 3.1.1

Key consultation comments on the HRA process received from DAERA and NIEA in relation to 
SACs and marine mammals are summarised in Table 10.3 of ES Chapter 10: marine mammals 
and basking sharks. 

 Potential Environmental Effects 3.1.2

Where a plan or project has an effect on a site but is not likely to undermine the 
Conservation Objectives, it cannot be considered likely to have a significant effect on that 
site (European Court of Justice, 2004). Conversely, if it cannot be excluded, on the basis of 
objective information, that a plan or project will have a significant effect on a site then the 
effect can be considered likely (European Court of Justice, 2004). 

Table 3.1 summarises the potential impact pathways of concern in relation to the marine 
mammal interest features of the designated sites. For a comprehensive overview of 
potential impacts please see the Environmental Statement (Chapter 10). Whilst these are 
considered in more detail within the EIA, an appropriate level of information is presented 
here to determine whether there is a risk of Likely Significant Effect (LSE) to the identified 
qualifying interests. 
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Table 3.1 Potential impacts considered in HRA for marine mammals resulting from the 
Project development 

Potential 
Environmental 
Effects 

Potential for interaction between vessels during installation and 
maintenance of the array and subsea cables (‘corkscrew’ seal issue) 

Increases in vessel traffic may result injury or disturbance of marine 
mammal in affected areas. There is potential for direct interaction 
between pinnipeds and the propellers of installation vessels when they 
are present on the site, principally when Dynamic Positioning systems 
are in use. Although new evidence suggests an alternate mechanism for 
seal ‘corkscrew’ injuries. 

Disturbance due to noise emitted during construction and operation 
(cetaceans and pinnipeds) 

In addition to the disturbance due to presence of vessels, noise arising 
from drilling activities (vessels and drilling equipment) has the potential 
to disturb marine mammals, potentially leading to displacement from 
the area (habitat exclusion and barrier effects). Noise generated from 
operating turbines may cause disturbance to marine mammals that 
could be in the vicinity of the project. Operational noise has been 
modelled relative to the background ambient underwater noise levels. 

Potential for collision between animals and the operating turbines 
(cetaceans and pinnipeds) 

During operation, there is potential for collision to occur between 
marine mammals and the operating turbines. The avoidance behaviour 
of marine mammals is currently not known. However, it is possible to 
undertake Encounter Rate modelling to better understand this impact.  

 

3.2 Marine Mammal SACs -Step 2 Long List Screening 

 Grey Seal Designations  3.2.1

Grey seals remain on land at haul-out sites to breed (October-November) and to moult 
(January-March), but otherwise forage at sea, typically within 100km of haul-out sites, 
although they may range over much larger distances (ICES, 2014). From a recent review of 
grey seal telemetry data from around the UK held by the Sea Mammal Research Unit 
(SMRU), a total of 1722 foraging trips was identified (pups, 982; adults 740) with a mean 
maximum extent of 19.5 and 16.9km for pups and adults respectively (SCOS, 2014). Where 
there is a lack of other information to inform connectivity, the typical foraging distance of 
100km allows for the extent of connectivity between project sites and nearby SACs to be 
estimated. Using these criteria (Table 3.2), the Project site is within the typical foraging 
range of grey seals protected within the Maidens SAC. Therefore, this SAC is considered in 
greater detail within this report.  
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Both Horn Head and Rinclevan SAC and the Treshnish Isles SAC are over 100km from the 
Project site (126km and 146km respectively). Grey seals tagged in South West Ireland (n=8) 
have been shown to range as far as 700km north to the North West coast of Scotland 
(Cronin, 2011). However, at-sea density information produced using telemetry data from 
1991-2011 and haul-out count data from 1988-2012 showed low grey seal usage estimates 
for the Project site.  

The SMRU has produced seal density sea usage maps (Jones et al., 2013) that have been 
released by Scottish Government. The data provides mean (± 95% c.i.) numbers of animals 
likely to occupy each 5x5km patch of sea, based on telemetry data. Figure 3.1 shows the 
5x5km grid squares in the region of Fair Head together with the location of the Project site. 
The proposed site is mainly within square 86294, with an estimated grey seal density of 
0.0762 individuals per km2 (Jones et al., 2013). The data for this square was extracted from 
the data provided on the Marine Scotland website, and these predicted seal densities were 
compared to the observations made during the 24 month baseline survey (see ES Chapter 10 
for details).   

The predicted seal densities were comparable to visual survey work at the Project site, which 
counted only 5 grey seals during 1478.1km of survey effort (Benjamins et al., 2015; Batty et 
al., 2016). At-sea density estimates, in addition to sightings from the visual surveys, suggest 
that grey seals are not especially abundant at the Project site. Therefore it was considered 
unlikely that individuals which regularly haul-out at protected sites will also regularly occur 
at the proposed Project study area, meaning that it would be unlikely for a significant effect 
to occur that would undermine the conservation objectives of both Horn Head and Rinclevan 
SAC and the Treshnish Isles SAC. As such, these sites will not be considered further within 
this report. 
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Figure 3.1 Mean density of grey seals at the Project site. The maps present the average 
number of seals in each 5km grid square at any point in time. For example, a green square 
denotes, on average, a seal density of between 5 and 10 individuals per km2 
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Table 3.2: Grey seal SACs considered within this scoping report. 

Site name Country 
Qualifying 

Marine Interest 
Feature 

Approximate 
Distance from 

Project site 
(km) 

Considered 
Further Justification Global 

Grade* 

The Maidens Northern 
Ireland Grey seals 44 Yes 

Based on the distance of 44km between 
the SAC and the Project study area it is 
considered possible that individuals 
which regularly haul-out at the SAC could 
occur at the proposed Project study area. 

C 

Horn Head 
and Rinclevan Ireland Grey seals 126 No 

Based on the distance of 126km between 
the SAC and the Project study area it is 
considered unlikely that individuals which 
regularly haul-out at the SAC will also 
regularly occur at the proposed Project 
study area. 

C 

Treshnish 
Isles Scotland Grey seals 146 No 

Based on the distance of 146km between 
the SAC and the Project study area it is 
considered unlikely that individuals which 
regularly haul-out at the SAC will also 
regularly occur at the proposed Project 
study area. 

A/B 

*Explanation of Global grades: A) outstanding examples of the feature in a European context; B) excellent examples of the feature, 
significantly above the threshold for SSSI/ASSI notification but of somewhat lower value than grade A sites; C) examples of the 
feature which are of at least national importance (i.e. usually above the threshold for SSSI/ASSI notification on terrestrial sites) but 
not significantly above this. These features are not the primary reason for SACs being selected; D) Features of below SSSI quality 
occurring on SACs. These are non-qualifying features (“non-significant presence”), indicated by a letter D, but this is not a formal 
global grade 
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 Harbour Seal Designations  3.2.2

Unlike grey seals, harbour seals tend to undertake relatively short excursions from their 
favoured haul-out sites, often less than 50km (although they may range over much larger 
distances), and there is little evidence of extensive seasonal migrations (ICES, 2012; Cronin, 
2011). Harbour seal counts are undertaken during the moult period when the greatest 
numbers are hauled out. This allows a minimum population estimate to be produced for 
animals within a given Management Unit (MU). The Project site lies within the Northern 
Ireland MU for harbour seals, where it is estimated that 948 individuals can be found (Anon, 
2014). The population within this MU has likely been in decline since the 1970s (ICES, 2012). 
However, with little known about the population inhabiting the rest of Ireland, these 
findings have been difficult to place into a wider context (Cronin et al., 2007). Genetic 
analysis of harbour seal populations shows connectivity at a population level between seals 
from western Scotland and Northern Ireland (ICES, 2013). 

Using the typical foraging distance of 50km allows for the extent of connectivity between 
project sites to be estimated where there is a lack of other information to inform 
connectivity. Using these criteria (Table 3.3), the Project site is within the typical foraging 
range of harbour seals protected within the South-East Islay Skerries SAC. This SAC is 
considered in greater detail within this report. 

At-sea density information produced using telemetry data from 1991-2011 and haul-out 
count data from 1988-2012 showed low harbour seal usage estimates for the Project site. 
The SMRU have produced seal density sea usage maps (Jones et al., 2013) that have been 
released by Scottish Government. The data provides mean (± 95% c.i.) numbers of animals 
likely to occupy each 5x5km patch of sea (Figure 3.2). The proposed site is mainly within 
square 86294 with an estimated harbour seal density of 0.0429 individuals per km2 (Jones et 
al., 2013). The data for this square was extracted from the data provided on the Marine 
Scotland website, and the predicted densities were compared to the observations during the 
24 month baseline survey. The results were comparable, with the visual survey work at the 
Project site counting only 5 harbour seals during 1478.1km of survey effort (Benjamins et al., 
2015; Batty et al., 2016). Both data sources suggest that harbour seals are not especially 
abundant at the Project site. 

Very few harbour seals have been tagged in Northern Ireland. Those individuals that were 
tagged in Strangford Lough SAC did not move far enough north to be significantly associated 
with the Project site (ICES, 2012). Given the relative scarcity of harbour seals at the Project 
site, along with information on population dynamics, it is considered unlikely that individuals 
that regularly haul-out at Strangford Lough SAC and Murlough SAC will also regularly occur 
at the Project study area. It is therefore unlikely that there would be a significant effect from 
the Project that would undermine the Conservation Objectives of Strangford Lough SAC and 
Murlough SAC. 
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Figure 3.2 Mean density of harbour seals at the Project site. The maps present the 
average number of seals in each 5 km grid square at any point in time. For example, a green 
square denotes, on average, a seal density of between 5 and 10 individuals per km2. 
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Table 3.3 Harbour seal SAC considered within this scoping report.  

Site Name Country Qualifying Marine 
Interest Feature 

Approximate 
Distance from 

Project site 
(km) 

Considered 
Further Justification Global grade* 

South-East 
Islay Skerries 

Scotland Harbour seals 40 Yes Based on the 40km distance between the 
SAC and the Project study area it is 
considered possible that individuals which 
regularly haul-out at the SAC could occur at 
the proposed Project study area. 

A/B 

Strangford 
Lough 

Northern 
Ireland 

Harbour seals 120 No Based on the 120km distance between the 
SAC and the Project study area it is 
considered unlikely that individuals which 
regularly haul-out at the SAC will also 
regularly occur at the proposed Project 
study area. Moreover, telemetry studies of 
harbour seals tagged in Strangford Lough 
showed limited no connectivity between the 
SAC and Project site (n=33) (SCOS, 2014). 

C 

Murlough Northern 
Ireland 

Harbour seals 150 No Based on the 150km distance between the 
SAC and the Project study area it is 
considered unlikely that individuals which 
regularly haul-out at the SAC will also 
regularly occur at the proposed Project 
study area. 

C 
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Site Name Country Qualifying Marine 
Interest Feature 

Approximate 
Distance from 

Project site 
(km) 

Considered 
Further Justification Global grade* 

Explanation of Global grades: A) outstanding examples of the feature in a European context; B) excellent examples of the feature, significantly 
above the threshold for SSSI/ASSI notification but of somewhat lower value than grade A sites; C) examples of the feature which are of at least 
national importance (i.e. usually above the threshold for SSSI/ASSI notification on terrestrial sites) but not significantly above this. These features 
are not the primary reason for SACs being selected; D) Features of below-SSSI quality occurring on SACs. These are non-qualifying features (“non-
significant presence”), indicated by a letter D, but this is not a formal global grade 
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 Harbour Porpoise Designations 3.2.3

Harbour porpoise are known to range widely within the north east Atlantic, with home 
ranges covering many tens of thousands of square kilometres (Sveegaard, 2011). The species 
is known to be highly mobile, with hundreds of kilometres shown to be travelled in a 
relatively short time period (Read & Westgate, 1997). In an attempt to achieve Conservation 
Objectives, the geographical extents of some marine mammal populations are subdivided 
into smaller MU areas (Anon, 2014). Ideally MU areas should reflect critical futures of the 
underlying structure of these biological populations. However, MUs tend to be determined 
by other features such as political boundaries and spatial differences in the management of 
human activities (Anon, 2014). MUs have been aligned with the ICES Subareas and/or 
Divisions used to implement fisheries management measures. This was deemed appropriate 
as one of the greatest anthropogenic pressures on marine mammal populations is by-catch 
mortality (Anon, 2014). The Project site is situated within the Western Scotland harbour 
porpoise MU. 

Genetic techniques have been used to understand the population structure of harbour 
porpoise in the northwest Atlantic (Tolley & Rosel, 2006). However, this revealed that over a 
wide area (Bay of Biscay to Norway and Iceland), a great deal of genetic similarity was 
displayed, suggesting one continuous functioning population rather than geographical 
discrete populations (Tolley & Rosel, 2006). 

Whilst population genetics suggest a meta-population structure for harbour porpoise at a 
scale of 10s-100s of km around the area of interest, little is known about more local-scale 
‘sink’ and ‘source’ dynamics. Knowledge of such structure is lacking for harbour porpoises 
making it difficult to fully understand where impacts on important receptors are expressed. 

Five SACs have been designated within the likely foraging range of harbour porpoises using 
the Project site. These include: Rockabill to Dalkey Island SAC, Roaringwater Bay and Islands 
SAC, Blasket Islands SAC, Skerries and Causeway SAC and the Inner Hebrides and the 
Minches candidate SAC. Together the existing Skerries & Causeway SAC (grade C for harbour 
porpoise), the proposed SACs consulted on by the other countries, and the Inner Hebrides 
and the Minches SAC (grade A for harbour porpoise) cover 12.8% of the UK habitat and 
18.5% of the UK population of harbour porpoises (SNH, 2016a). In addition there are 34 UK 
SACs that additionally list harbour porpoise as a non-qualifying feature (grade D) in UK 
waters. 

The conservation objectives of the Skerries and Causeway SAC are to avoid deterioration of 
the qualifying habitats and species, thus ensuring that the integrity of the site is maintained 
and that the site makes an appropriate contribution to achieving favourable conservation 
status for the qualifying interest features (Northern Ireland Environment Agency, 2011a). 
The Skerries and Causeway is thought to provide enhanced foraging opportunities brought 
about by oceanographic features that concentrate prey items. The site provides prey species 
of sufficient quantity, quality and availability to support individual growth, reproduction and 
development and allows the passage conditions necessary for movement, rest and foraging. 
Due to the proximity of the Project site to the Skerries and Causeway SAC the Conservation 
Objectives of this site will be considered in greater detail later in this document. 

The Inner Hebrides and the Minches SAC is a large area (size 13,801km2) that has been 
identified as an important site (global grade A) for harbour porpoise during the summer 
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season based on the region containing 32% of the West Scotland MU population surveyed 
by SCANS in July 2005 (SNH, 2016a). The Conservation Objectives of the Inner Hebrides and 
the Minches SAC are to;  

• maintain site integrity and ensure the site continues to make a contribution to 
harbour porpoise remaining at favourable conservation status in UK waters, 

• avoid significant killing, injury, or disturbance of harbour porpoise, 
• to maintain the habitat and prey of harbour porpoise in favourable condition. 

Due to the proximity of the Project site to the Inner Hebridies and Minches SAC the 
Conservation Objectives of this site will be considered in greater detail later in this 
document (Table 3.4). 

The Conservation Objectives for all three Irish SACs (Rockabill to Dalkey Island, Roaringwater 
Bay and Islands and Blasket Islands) are to maintain the favourable conservation condition of 
harbour porpoise. Favourable conservation condition is defined by attributes and targets. 
Targets include the ability for animals to access suitable habitat within the site, and levels of 
human disturbance that do not adversely affect the harbour porpoise community at the site 
(National Parks and Wildlife Service, 2011; 2012; 2013). Given these criteria, it is unlikely 
that the Project will affect the favourable conservation condition of any SAC designated for 
harbour porpoise in Ireland.  
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Table 3.4 Harbour porpoise SAC considered within this scoping report.  

Site name Country 
Qualifying 

Marine Interest 
Feature 

Approximate 
Distance from 

Project site 
(km) 

Considered 
Further Justification Global 

Grade* 

Skerries and 
Causeway 

Northern 
Ireland 

Harbour 
porpoise 15 Yes 

Based on the 15km distance between the 
designated site and the Project site, it is likely 
that individuals using the Project site may also 
use the SAC. 

C 

Inner Hebrides 
and the Minches  Scotland Harbour 

porpoise 58 Yes 

Based on the 58km distance between the 
designated site and the Project site, it is likely 
that individuals using the Project site may also 
use the SAC. The capacity for harbour porpoise 
to be highly mobile has resulted in the SAC 
covering a very large area (size 13801km2). It is 
therefore likely that individuals using the 
Project site may also use the SAC. 

A 

Roaringwater 
Bay and Islands Ireland Harbour 

porpoise 593 No 

This SAC is within the likely foraging range of 
harbour porpoise. However, due to the 
distance between the SAC and Project site, it is 
unlikely that the Project will undermine the 
Conservation Objectives of this site. This 
project will not restrict access or disturb 
animals directly within the SAC. 

C 
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Site name Country 
Qualifying 

Marine Interest 
Feature 

Approximate 
Distance from 

Project site 
(km) 

Considered 
Further Justification Global 

Grade* 

Rockabill to 
Dalkey Island Ireland Harbour 

porpoise 236 No 

This SAC is within the likely foraging range of 
Harbour porpoise. However, due to the 
distance between the SAC and Project site, it is 
unlikely that the Project will undermine the 
Conservation Objectives of this site. This 
project will not restrict access or directly 
disturb animals within the SAC. 

C 

Blasket Islands Ireland Harbour 
porpoise 543 No 

This SAC is within the likely foraging range of 
Harbour porpoise. However, due to the 
distance between the SAC and Project site, it is 
unlikely that the Project will undermine the 
Conservation Objectives of this site. This 
project will not restrict access or directly 
disturb animals within the SAC. 

C 

*Explanation of Global grades: A) outstanding examples of the feature in a European context; B) excellent examples of the feature, significantly 
above the threshold for SSSI/ASSI notification but of somewhat lower value than grade A sites; C) examples of the feature which are of at least 
national importance (i.e. usually above the threshold for SSSI/ASSI notification on terrestrial sites) but not significantly above this. These 
features are not the primary reason for SACs being selected; D) Features of below-SSSI quality occurring on SACs. These are non-qualifying 
features (“non-significant presence”), indicated by a letter D, but this is not a formal global grade 
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 Bottlenose Dolphin Designations 3.2.4

Through understanding patterns of mobility and habitat use, bottlenose dolphins can be 
divided into three types or groups (ICES, 2013). These include resident, coastal and oceanic 
groups. There is little evidence that bottlenose dolphins belonging to oceanic groups and 
resident groups will interact with the Project, as this site is coastal with no known resident 
groups. Studies using photographic identification of dolphin fin outlines and markings have 
shown that resident populations on the east coast of Scotland from Moray Firth to Fife are 
highly mobile (Cheney et al., 2013). Although some individuals have been observed ranging 
beyond the typical extent of this population (up to 1277 km; Robinson et al., 2012), it is 
unlikely that the Moray Firth population is highly connected with the Project site (Cheney et 
al., 2013). 

A number of coastal groups have been identified in UK and Irish waters and there is limited 
interchange between them (Robinson et al., 2012). At present eight MUs are recognised for 
bottlenose dolphin (Anon, 2014). The Project site sits within the Costal West Scotland and 
Hebrides MU, which is estimated to support a population of 45 animals. The adjoining 
Connemara-Mayo (Western Ireland) and Irish Sea MUs also support coastal groups of 
bottlenose dolphins. The Lower River Shannon SAC (Western Ireland: Shannon Estuary MU) 
contains individuals with a high degree of site fidelity. It is unlikely that the Project will 
undermine the Conservation Objectives of this site. Within the Irish Sea MU, Cardigan Bay 
SAC supports approximately 125 individuals and is a primary reason for the site’s SAC 
designation. Within the same MU, Lleyn Peninsula and the Sarnau SAC also supports 
bottlenose dolphins, but abundance estimates for this area are not currently known.  

An assessment of the population structure of bottlenose dolphins using the Cardigan Bay 
SAC indicated that there is a core sub-population of resident individuals (Veneruso & Evans, 
2012). Although some individuals are known to range outwith the SAC areas, the Isle of Man 
appears to be the northernmost limit for this population (Veneruso & Evans, 2012). Whilst 
there is potential for bottlenose dolphins to range from the Irish Sea SACs to the Project site, 
the connectivity is likely to be low. Photo-identification studies comparing coastal groups in 
Northern Ireland with those within the Irish Sea SACs may strengthen conclusions reached 
here. 

The potential for bottlenose dolphins to travel long distances highlights the importance of 
developing wider conservation measures for this species, particularly in potential corridor 
areas linking SACs (Robinson et al., 2012). Any potential impact on this species will be 
assessed within the EIA process (Table 3.5). 
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Table 3.5 Bottlenose dolphin SACs considered within this scoping report.  

Site name Country 

Qualifying 
Marine 
Interest 
feature 

Approximate 
Distance from 

Project site 
(km) 

Considered 
Further Justification Global 

Grade* 

Cardigan Bay/ 
Bae Ceredigion Wales Bottlenose 

dolphin 342 No 
There is little evidence that the range of animals 
observed within the SAC overlaps with the Project 
site significantly. 

A/B 

Moray Firth Scotland Bottlenose 
dolphin 687 No 

There is little evidence that the range of animals 
observed within the SAC overlaps with the Project 
site significantly. 

A/B 

Lleyn 
Peninsula and 
the Sarnau 

Wales Bottlenose 
dolphin 276 No 

There is little evidence that the range of animals 
observed within the SAC overlaps with the Project 
site significantly. 

C 

Lower River 
Shannon Ireland Bottlenose 

dolphin 508 No 

This SAC contains individuals with a high degree of 
site fidelity. It is unlikely that the Project will affect 
the Conservation Objectives of this site. This project 
will not restrict access or disturb animals within the 
SAC. 

A/B 

*Explanation of Global grades: A) outstanding examples of the feature in a European context; B) excellent examples of the feature, significantly 
above the threshold for SSSI/ASSI notification but of somewhat lower value than grade A sites; C) examples of the feature which are of at least 
national importance (i.e. usually above the threshold for SSSI/ASSI notification on terrestrial sites) but not significantly above this. These features 
are not the primary reason for SACs being selected; D) Features of below-SSSI quality occurring on SACs. These are non-qualifying features (“non-
significant presence”), indicated by a letter D, but this is not a formal global grade 



  NERGY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.67 

3.3 Marine Mammals SACs – Step 3 

From the list of Natura sites considered within this HRA Screening Report, four have been 
selected for further investigation:  

• Skerries and Causeway SAC 
• The Inner Hebrides and the Minches SAC  
• South-East Islay Skerries SAC 
• The Maidens SAC 

The geographical boundaries of these sites in relation to the Project are illustrated in Figure 
3.3. 

Assessment in relation to Regulation 43 of the Conservation (Nature Habitats, &c.) 
Regulations (Northern Ireland) 1995 (as amended), including the risk of LSE for each of the 
relevant (marine mammal) qualifying features of SAC considered, is presented below. The 
assessment considers whether it can be reasonably predicted that there would be an effect 
on the conservation objective of the qualifying interests identified. For mobile species such 
as marine mammals, a key consideration is the connectivity between the designated site and 
the proposed operation, i.e. whether individuals from the SAC populations are likely to be 
exposed to the impacts outlined in Section 3.1.2. Connectivity is therefore assessed 
considering the potential impact footprints (the spatial extent of any effect) at the array site. 
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Figure 3.3 Location of Project development area and the SACs considered in greater 
detail here.  
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 South-East Islay Skerries SAC 3.3.1

Site South-East Islay Skerries SAC (Inshore Scotland) 

Relevant 
qualifying 
interest(s) 

Harbour seal (Phoca vitulina) 

Conservation 
Objectives 

To avoid deterioration of the habitats of qualifying species (harbour seal, 
Phoca vitulina) or significant disturbance to the qualifying species, thus 
ensuring that the integrity of the site is maintained and the site makes an 
appropriate contribution to achieving favourable conservation status for 
the qualifying interest. 

To ensure for the qualifying species that the following are maintained in 
the long term: 

• Population of the species as a viable component of the site 
• Distribution of the species within site 
• Distribution and extent of habitats supporting the species 
• Structure, function and supporting processes of habitats supporting 

the species 
• No significant disturbance of the species (Scottish Natural Heritage, 

2006) 

 

 

 Overview of Qualifying Interest of the South-East Islay Skerries 3.3.2
SAC 

The site is a protected haul-out site for harbour seals (Phoca vitulina) where the rocky 
shores, islets and skerries are habitually used for resting, pupping and moulting. The South-
East Islay Skerries SAC supports around 600 harbour seals, representing approximately 2% of 

Stage 1: Is the operation directly connected with or necessary to conservation 
management of the site? If no, then proceed to Stage 2. 

The proposed operation is not connected with or necessary to conservation management of 
the South-east Islay Skerries SAC. 

Stage 2: Is the operation likely to have a significant effect on the qualifying interest? 
Repeat for each marine mammal interest on the site. 

See Sections 3.3.2 -3.3.2 below. 
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the UK and 1% of the EU populations of the species. Surveys undertaken by the Sea Mammal 
Research Unit (SMRU) show that the population is stable (Scottish Natural Heritage, 2006). 

The South-East Islay Skerries holds one of the largest discrete groups of harbour seals in 
south-west Scotland and the colony is representative of the Inner Hebridean and west coast 
population. Large colonies are important in maintaining overall population size and are 
significant as sources of emigration to smaller or newly established groups.  

3.3.2.1 Connectivity 

Connectivity has been assessed based on telemetry information available from seal tagging 
studies undertaken by SMRU. A tagging study was undertaken in 2011/12 by, during which 
17 seals were tagged at the South-East Islay Skerries SAC (Marine Scotland, 2011; Sparling, 
2013). From the tracks obtained, two animals were observed travelling to coastal waters of 
Northern Ireland. One of these animals came within close proximity to the Project site 
(Figure 3.4). Therefore, limited connectivity between harbour seals using the Islay Skerries 
SAC and the Project site cannot be rejected. Available telemetry data suggested that there 
was limited connectivity with the development area, i.e. a small proportion of the SAC 
population is likely to be exposed to impacts at the array site. 

Figure 3.4 Telemetry of harbour seals tagged at Islay Skerries SAC. Image taken from a 
report produced by SMRU for Scottish Power Renewables (Sparling, 2013) 

 
Harbour seal foraging trip extent is geographically variable around the UK. Sharples et al. 
(2012) provided an overview of the variability in foraging strategies of harbour seals from 
different UK regions, which demonstrated that longer and farther trips occurred in the 
Wash, St. Andrews Bay and the Moray Firth compared to other regions (the Thames, 
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Shetland, Orkney and the Outer Hebrides). Despite the occasional long distance trip, the 
harbour seals from the west coast of Scotland (Outer Hebrides) had shorter trips than those 
on the east coast. Cunningham et al. (2009) reported that harbour seals tagged on Islay and 
Skye also had generally shorter trips than harbour seals on the east of the UK, with half of all 
trips being less than 50km.  

Site-specific assessment suggested that the use of the Project site by harbour seal was 
relatively low (Benjamins et al., 2015). Based on this and the telemetry information, and 
considering that harbour seals generally remain close to their haul out sites (within 50km, 
and possibly as low as 10-20km) it is considered that there is little risk of LSE for impacts that 
would occur within a footprint around the array (Section 3.3.3).  

3.3.2.2 Conclusion 

In summary, for all other impacts, no effects on the COs of South-East Islay Skerries SAC can 
be reasonably predicted as a consequence of the Project, alone or in-combination with other 
plans or projects. 
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 Possible Impact Pathways between the Proposal & Qualifying Interests 3.3.3

Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
seal 

Potential for 
interaction between 
seals and vessels 
during installation, 
operation and of the 
array and cable 
(including ‘corkscrew’ 
seal issue) 
 

New evidence has emerged which shows that the corkscrew injuries 
on juvenile seals have been a result of fatal attacks by adult grey seals, 
as opposed to ducted propellers. In light of this new evidence, 
potential corkscrew injury impacts associated with the Project are now 
considered to be highly unlikely (ES Chapter 10). A moderate increase 
in vessel movement in the area relative to baseline conditions in 
expected. Telemetry data from the Sound of Islay tagging study and 
information from SMRU indicate a limited connectivity between the 
Project site and the seals originating from the SAC. Therefore it is 
considered unlikely that this impact pathway would result in a LSE.  

There is potential for disturbance 
through collision with vessels and their 
propellers from a number of tidal energy 
projects occurring at a similar time. 
Disturbance caused by these larger 
projects (100 MW) are likely to be of a 
similarly small scale as predicted for the 
Project. Other renewable projects (e.g. 
Oceanflow Energy and Nautricity) have 
plans to deploy a single device at 
present. No significant effects from 
vessel interactions are expected from 
this project other plans or projects 
(Section 1.5). Due to the proximity of 
these projects to the SAC it is considered 
that in-combination effects are not 
likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
seal 

Disturbance due to 
noise emitted during 
construction (array 
and cable) and 
operation of the 
turbines. 

The assessment of disturbance from construction noise was 
considered Minor (ES Chapter 10). The construction activity likely to 
result in the greatest noise was pin-pile drilling. Published noise levels 
for this activity are below that which would cause Permanent 
Threshold Shift (PTS) or Temporary Threshold Shift (TTS) for harbour 
seal (ES Chapter 10).  
 
Noise modelling of operating turbines for three technology options 
turbines was undertaken for the Project (ES Chapter 10). Estimated 
levels of noise were below that which would cause PTS or TTS for 
harbour seal. Operational noise would likely be detectable above 
ambient noise for a distance of up to 8km (ES Confidential Annex 
10.3). On average, approximately 5 harbour seals could be assumed to 
be present in the sound field generated by the array at any one time 
(ES Chapter 10). This represents approximately 0.0004% of the 
harbour seal population contained within the combined MU. 
 
Telemetry data and site-specific usage data suggests that there is very 
limited connectivity between the SAC and the array site/cable route, 
and exposure to construction noise that would mask biologically 
significant sounds is likely to be very low. It is therefore not considered 
that there would be a LSE from this impact. 

The noise generated from vessels and 
construction activities for a number of 
projects have the potential for spatial 
and temporal overlap of noise 
generation. Perhaps the most significant 
additional sound source is the Torr Head 
project located approximately 6km east 
of the Fair Head Project. Given the 
distance of these two projects from the 
SAC and the low abundance of seals at 
the project sites, it is highly unlikely that 
sound produced from either project will 
cause disturbance within the SAC and 
supporting habitats. Therefore it is 
considered that in-combination effects 
are not likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
seal 

Potential for the 
physical interaction 
between the seals 
and the operating 
turbines  
 

Encounter rate modelling was undertaken harbour seal. Assuming the 
worst case in terms of technology choice and siting options, between 
308 (0% avoidance) and 6 (98% avoidance) seals would likely 
encounter turbines. It is still unknown how encounters with turbine 
blades will affect marine mammal species.  Not all these encounters 
would result in injury or mortalities, as a proportion of the turbine 
blades are moving at a speed that is unlikely to cause serious harm. 
Furthermore, the consequence of encounters may be dependent on 
the body area of the animal that is struck by the turbine. As the 
consequences are still unknown, we assume that all encounter 
will result in the death of that individual. Population modelling 
(assuming 98% avoidance) of the combined population of 
Management Units (MU) containing the SAC and the Project revealed 
a probability of 0.074 for a 1% reduction per annum in the population 
(ES Chapter 10). Telemetry data and site-specific usage data suggests 
that there is very limited connectivity between the SAC and the Project 
site. It is therefore not considered that there would be a LSE from this 
impact. 

In-combination effects were considered 
with the Torr Head Tidal project and the 
West Islay Tidal energy array (See ES 
Chapter 10, Table 10.23). Assuming the 
worst case in terms of technology choice 
and siting options, 91.9 (95-98% 
avoidance) seals would likely encounter 
turbines. Not all these encounters would 
result in injury or mortalities. Population 
modelling (assuming 98% avoidance) of 
the combined population of 
Management Units (MU) containing the 
SAC and the Project revealed a 
probability of 0.134 for a 1% reduction 
per annum in the local population of 
harbour seals (ES Chapter 10). 
Considering the low connectivity 
between the Project site and the SAC, 
the projects in-combination are unlikely 
to result in a LSE on the SAC. 

Harbour 
seal 

Displacement leading 
to habitat exclusion 
and barrier effects  

The assessment of displacement leading to habitat exclusion and 
barrier effects (construction, operation and decommissioning) was 
considered Minor/negligible (ES Chapter 10). Assuming a high level of 
avoidance of the Project site, barrier effects are unlikely as the Project 
study area is situated outside any confined area, there is 
approximately 20km between the Northern Irish and Scottish coasts. 
Given the frequency that which harbour seal are observed at the 
project site and the open nature of the project site, it is considered 
unlikely that there would be a LSE from this impact pathway. 

No LSE has been identified for either 
project, and in-combination effects are 
therefore not likely. 
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3.4 The Maidens SAC 

Site The Maidens SAC (Inshore Northern Ireland) 
Relevant 
qualifying 
interest(s) 

Grey seal (Halichoerus grypus) 

Conservation 
objectives 

To avoid deterioration of the qualifying habitats and species thus ensuring 
that the integrity of the site is maintained and the site makes an appropriate 
contribution to achieving favourable conservation status for the qualifying 
interest. 
The specific conservation objective for grey seals which reside in the Maidens 
SAC on an annual basis is: “Subject to natural change, maintain the 
population of grey seals Halichoerus grypus.” This refers to Favourable 
Condition Status (Northern Ireland Environment Agency, 2011b). 

 

 

 

  

Stage 1: Is the operation directly connected with or necessary to conservation 
management of the site?  If no, then proceed to Stage 2. 

The proposed operation is not connected with or necessary to conservation management of 
the Maidens SAC. 

Stage 2:  Is the operation likely to have a significant effect on the qualifying interest? 
Repeat for each interest on the site. 

See Sections 3.4.1 – 3.4.2 below 
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 Overview of Qualifying Interest of the Maidens SAC 3.4.1

Grey seals (Halichoerus grypus) are a qualifying feature, but not a primary reason for site 
selection. Peak counts range from 58-187 individuals for grey seals, reflecting both natural 
variation in haul-out numbers and variable survey conditions (Northern Ireland Environment 
Agency, 2010b). However, a small number of well-established haul-outs can be identified, 
including islands and rocks within The Maidens SAC boundary where a maximum count of 70 
adult grey seals was recorded in July 2000 (Northern Ireland Environment Agency, 2011b). 

3.4.1.1 Connectivity 

Visual survey work at the project site undertaken to support EIA counted only five grey seals 
during 1478.1km survey effort (Benjamins et al., 2015). Sightings data from the visual 
surveys and the small number of recorded sightings suggests that grey seals are not 
especially abundant at this site. 

Grey seals remain on land at haul-out sites to breed (October - November) and to moult 
(January - March) but otherwise forage at sea, typically within 100km from the haul-out site 
although they may range over much larger distances (ICES, 2014). Using the typical foraging 
distance of 100km allows for the extent of connectivity between project sites and SACs to be 
established where there is a lack of other information to inform connectivity. Based on the 
distance of 44km between the SAC and the Project study area, it is considered likely that 
individuals which haul-out at the Maidens SAC could also occur at the proposed Project 
study area. At sea density estimates, in addition to sightings from the visual surveys, suggest 
that grey seals are not especially abundant at this site (Jones et al., 2013; Benjamins et al., 
2015). Therefore, it is considered unlikely that individuals that regularly haul-out within the 
Maidens SAC will also regularly occur at the proposed Project study area. It is therefore 
unlikely that there would be a significant effect that would undermine the Conservation 
Objectives of the Maidens SAC. 

3.4.1.2 Conclusion 

In conclusion, it is considered that no Likely Significant Effect on the Conservation Objectives 
of the Maidens SAC can be reasonably predicted from the Project site, alone or in-
combination with other projects (Section 3.4.2).  
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 Possible Impact Pathways between the Proposal & Qualifying Interests 3.4.2

Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Grey seal Potential for 
interaction between 
seals and vessels 
during installation, 
operation and of the 
array and cable 
(including ‘corkscrew’ 
seal issue) 
 

New evidence has emerged which shows that the corkscrew 
injuries on juvenile seals have been a result of fatal attacks by 
adult seals, as opposed to ducted propellers. In light of this 
new evidence, potential corkscrew injury impacts associated 
with the Project are now considered to be highly unlikely (ES 
Chapter 10). A moderate increase in vessel movement in the 
area relative to baseline conditions in expected. Based on 
baseline survey results, connectivity between the grey seals of 
the SAC and the project site is likely to be low, and therefore a 
low risk of interaction with vessels during construction. It is not 
considered that there would be a likely significant effect from 
this impact. 

There is potential for disturbance through 
collision with vessels and their propellers from a 
number of tidal energy projects occurring at a 
similar time. Disturbance caused by these larger 
projects (100 MW) are likely to be of a similarly 
small scale as predicted for the Project. Other 
renewable projects (e.g. Oceanflow Energy and 
Nautricity) have plans to deploy a single device 
at present. No significant effects from vessel 
interactions are expected from this project 
other plans or projects (Section 1.5). Due to the 
proximity of these projects to the SAC it is 
considered that in-combination effects are not 
likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Grey seal Disturbance due to 
noise emitted during 
construction (array 
and cable) and 
operation of the 
turbines. 

The assessment of disturbance from construction noise was 
considered Minor during the construction phase (ES Chapter 
10). The construction activity likely to result in the greatest 
noise was pin-pile drilling. Published noise levels for this 
activity are below that which would cause Permanent 
Threshold Shift (PTS) or Temporary Threshold Shift (TTS) for 
grey seal.  
 
Noise modelling of operating turbines for three technology 
options turbines was undertaken for the Project (ES Chapter 
10). Estimated levels of noise were below that which would 
cause PTS or TTS for grey seal. Operational noise would likely 
be detectable above ambient noise for a distance of up to 8km 
(ES Confidential Annex 10.3). On average, approximately 10 
grey seals could be assumed to be present in the sound field 
generated by the array at any one time (ES Chapter 10). This 
represents approximately 0.003% of the grey seal population 
contained within the combined MU. 
 
Given the low occurrence of grey seals at the Project site, 
connectivity between the SAC and the array site/cable route is 
likely to be low and exposure of the wider population to 
construction noise is likely to be very low. It is therefore not 
considered that there would be a likely significant effect on the 
SAC from this impact. 

The noise generated from vessels and 
construction activities for a number of projects 
have the potential for spatial and temporal 
overlap of noise generation. Perhaps the most 
significant additional sound source is the Torr 
Head project located approximately 6km east of 
the Fair Head Project. Given the distance of 
these two projects from the SAC and the low 
abundance of seals at the project sites, it is 
highly unlikely that sound produced from either 
project will cause disturbance within the SAC 
and supporting habitats. Therefore it is 
considered that in-combination effects are not 
likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Grey seal Potential for the 
physical interaction 
between the seals 
and the operating 
turbines  
 

Encounter rate modelling was undertaken grey seal. Assuming 
the worst case in terms of technology choice and siting 
options, between 392 (0% avoidance) and 8 (98% avoidance) 
seals would likely encounter turbines.  It is still unknown how 
encounters with turbine blades will affect marine mammal 
species. Not all these encounters would result in injury or 
mortalities, as a proportion of the turbine blades are moving at 
a speed that is unlikely to cause serious harm. Furthermore, 
the consequence of encounters may be dependent on the area 
of the animal that is struck by the turbine. As the 
consequences are still unknown, we assume that all 
encounters will result in the death of that individual. 
Population modelling (assuming 98% avoidance) of the 
combined population of Management Units (MU) containing 
the SAC and the Project revealed a probability of 0.005 for a 
1% reduction per annum in the population (ES Chapter 10). 
Given the low occurrence of grey seals at the Project site, there 
is limited connectivity between the SAC and the Project site. It 
is therefore not considered that there would be a likely 
significant effect from this impact. 

In-combination effects were considered with 
the Torr Head Tidal project and the West Islay 
Tidal energy array (See ES Chapter 10, Table 
10.23). Assuming the worst case in terms of 
technology choice and siting options, 36.8 (95-
98% avoidance) seals would likely encounter 
turbines.  Not all these encounters would result 
in injury or mortalities. Population modelling 
(assuming 95-98% avoidance) of the combined 
population of Management Units (MU) 
containing the SAC and the Project revealed a 
probability of 0.1075 for a 1% reduction per 
annum in the local population of grey seals (ES 
Chapter 10). Considering the low occurrence of 
grey seals at the Project site, there is limited 
connectivity between the Project site and the 
SAC, the projects in-combination are unlikely to 
result in a LSE on the SAC. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Grey seal Displacement leading 
to habitat exclusion 
and barrier effects  

The assessment of displacement leading to habitat exclusion 
and barrier effects (construction, operation and 
decommissioning) was considered Minor/negligible (ES 
Chapter 10). The Project study area is situated outside any 
confined area (approximately 20km between the Northern 
Irish and Scottish coasts). Therefore, it is unlikely that the 
project will create a barrier effect if avoidance of the Project 
site is high. Given the frequency that grey seal are observed at 
the project site, the open nature of the project site and the 
availability of other similar habitats nearby, it is considered 
unlikely that there would be a LSE from this impact pathway. 

No LSE has been identified for either project, 
and in-combination effects are therefore not 
likely. 
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3.5 Skerries and Causeway SAC 

Site Skerries and Causeway SAC (Inshore Northern Ireland) 

Relevant 
qualifying 
interest(s) 

Harbour porpoise (Phocoena phocoena) 

 

Conservation 
objectives  

To avoid deterioration of the qualifying habitats and species thus ensuring 
that the integrity of the site is maintained and the site makes an appropriate 
contribution to achieving favourable conservation status for the qualifying 
interest (Northern Ireland Environment Agency, 2011a). 

 

 

 Overview of Qualifying Interest of the Skerries and Causeway 3.5.1
SAC 

The feature being assessed is Harbour porpoise, a secondary feature of the Skerries and 
Causeway SAC. Harbour porpoise is a qualifying feature (Grade C) but not a primary reason 
for site selection (Northern Ireland Environment Agency, 2010a). The area of the site is 
approximately 109km2 and the number of porpoises utilising the site is unknown (Joint 
Nature Conservation Committee, 2013). However, land based watches from six sites within 
the proposed boundary over a six year period (2004-2010) confirmed a continuous or 
regular presence of harbour porpoises and the second highest calf: adult ratio (5.1% calves) 
of all monitored coastal sites in Northern Ireland (Northern Ireland Environment Agency, 
2010a). 

The harbour porpoises that occur in this area are considered to be part of the wider 
population of the Irish and Celtic Seas, and not a discrete population (Northern Ireland 
Environment Agency, 2010a). At a UK level, harbour porpoises are considered to be at 
‘favourable conservation status’ (FCS) on the basis of the species’ range, population, habitat 
and future prospects (Joint Nature Conservation Committee, 2013). 

Stage 1: Is the operation directly connected with or necessary to conservation 
management of the site?  If no, then proceed to Stage 2. 

The proposed operation is not connected with or necessary to conservation management of 
the Skerries and Causeway SAC. 

Stage 2: Is the operation likely to have a significant effect on the qualifying interest? 
Repeat for each interest on the site. 

See Sections 3.5.1 – 3.5.2 below 
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FCS occurs when: 

• The population dynamics data on the species concerned indicate that it is 
maintaining itself on a long-term basis as a viable component of its natural habitats; 

• The natural range of the species is neither being reduced nor is likely to be reduced 
for the foreseeable future; 

• There is, and will probably continue to be, a sufficiently large habitat to maintain its 
populations on a long-term basis. 

The Skerries and Causeway SAC has been designated as an important area for Harbour 
porpoise based on the quality of the site in supporting this species. The topographical and 
oceanographic features of the site provide enhanced foraging opportunities on aggregations 
of prey items, due to the coastal headlands, strong tidal currents, tidal races and eddies 
(Northern Ireland Environment Agency, 2011a). 

This foraging area provides prey species of sufficient quantity, quality and availability to 
support individual growth, reproduction and development. In order to maintain site integrity 
(i.e. its ability to support the species for which it is designated) Conservation Objectives 
provide direction for management measures to address potential damage to this important 
area.  

3.5.1.1 Connectivity 

From satellite studies of porpoise movements, telemetry data suggest that while porpoises 
range over large areas, they spend relatively short time periods in “core areas” or “focal 
regions” (Read & Westgate, 1997; Johnston et al. 2005). The larger range areas varied from 
4,728-22,103km2, while the smaller core areas were estimated at 122-415km2 (Johnston et 
al., 2005). Contrastingly, in their study of porpoise home ranges in the Bay of Fundy and Gulf 
of Maine, Read & Westgate (1997) concluded the area could be >50,000 km2. 

The nearest boundary of the Project study area is approximately 15km from the Skerries and 
Causeway SAC. Due to the wide ranging behaviour of harbour porpoise, the possibility that 
harbour porpoises present at the SAC may also range into the Project site cannot be 
excluded.  

Although there is potential for harbour porpoises to range across the SAC and the Project 
site (i.e. there is the possibility of ‘connectivity’), it is also relevant to consider whether 
Conservation Objectives are at risk of being undermined, prior to concluding LSE. If no LSE 
can be reasonable predicted based on the Conservation Objectives of the interest feature, 
then AA would not be required.  

For qualifying species, the COs are to avoid deterioration of the qualifying habitats and 
species thus ensuring that the integrity of the site is maintained, and the site makes an 
appropriate contribution to achieving FCS for the qualifying interest. It is therefore 
appropriate to consider protection of the site and its ability to support harbour porpoises, 
and of the harbour porpoises themselves throughout their range. 

Based on the distance of the Project development from the SAC, it can be concluded that 
there will be no direct impacts on the SAC site integrity and its ability to support harbour 
porpoises. For understanding impacts on the qualifying species, it is necessary to understand 
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the population characteristics of the species concerned in order to assess the significance of 
any potential effect.  

Although some information exists regarding the abundance of harbour porpoises at the SAC, 
little is known about their population characteristics. According to the SAC Site Selection 
document, no estimates of the absolute abundance of harbour porpoises are available for 
Northern Ireland territorial waters, and so no proportional assessments are possible at this 
time. Therefore, it will not be possible to draw quantitative conclusions regarding effects at 
this level. 

To support a judgement of LSE in the context of FCS, it is relevant to consider the most 
recent biogeographical population. The Project site is situated within the Western Scotland 
Harbour porpoise MU with an estimated abundance of 21,462 individuals (95% C.I.: 9740 – 
47289) (Anon, 2014). Based on aerial survey data collected during the 2005 SCANS-II survey 
(SCANS-II, 2008), density of harbour porpoises across inshore waters off western Scotland 
and Northern Ireland was estimated at 0.394 porpoises km-2. Absolute density estimates for 
harbour porpoises at the Project site were similar in magnitude (0.251 individuals’ km-2; 
Benjamins et al., 2015). Nonetheless, estimated porpoise densities at the Project site on the 
basis of the present surveys are comparable to the previous regional estimates collected 
under SCANS-II, indicating a relatively frequent presence of harbour porpoise at the Project 
site, particularly when compared to the West of Islay site. For the purpose of this LSE 
screening process, it can be established that the density of animals at the development site 
(0.251 animals km-2) would represent a very small proportion of a more biogeographically 
relevant population, given the size of the MU area and the proposed development area. An 
understanding of the potential impacts at a population level is required to understand 
effects on FCS, which underpins many of the COs for the site. 

All cetaceans are protected under European Protected Species (EPS) licensing that provides a 
regulatory framework for addressing impacts to cetaceans (including Harbour porpoise) at a 
strategic level, which is of relevance considering the population structure and wide ranging 
behaviour of cetaceans. This will be documented within the EIA, whereas this screening 
report presents the assessment of effects against the COs of the SAC.  

In relation to the SAC, it has been assumed that a small proportion of individuals occurring at 
the SAC are likely to also occur at the development site. Therefore additional information to 
inform the assessment of LSE on the integrity of the Skerries and Causeway SAC has been 
provided (Section 3.5.2). 

3.5.1.2 Conclusion 

The environmental footprint of the Project, alone or in-combination with other projects, is 
outwith the SAC area. Therefore, no changes associated with the project are expected to 
impact the supporting habits of the SAC. However, the high mobility of this species mean 
that the assessment of impact on the SAC population must focus on assessing the impact on 
the population as a whole (defined here as the west Scotland Management Unit). In 
conclusion, it is considered that no likely significant effect on the Conservation Objectives of 
the Skerries and Causeway SAC can be reasonably predicted from the project, alone or in-
combination with other projects (Section 3.5.2). 
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 Possible Impact Pathways between the Proposal & Qualifying Interests 3.5.2

Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Potential for 
interaction between 
seals and vessels 
during installation, 
operation and of the 
array and cable  
 

Harbour porpoise were the most frequently observed marine 
mammal in the Project study area. A moderate increase in vessel 
movement in the area relative to baseline conditions in expected. 
Due to the relatively moderate increase in vessel movement 
associated with projects and the capacity for harbour porpoise to 
avoid stationary vessels it is considered that LSE are not likely. 

There is potential for disturbance through 
collision with vessels for a number of projects 
occurring at a similar time. Disturbance 
caused by these larger projects (100 MW) are 
likely to be of at least a similarly scale as 
predicted for the Project. This is particularly 
true of the Torr Head Tidal energy project 
where similar densities of harbour porpoise 
were observed. Other renewable projects 
(e.g. Oceanflow Energy and Nautricity) have 
plans to deploy a single device at present. 
Due to the relatively moderate increase in 
vessel movement associated with projects 
and the capacity for harbour porpoise to 
avoid stationary vessels it is considered that 
in-combination effects are not likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Disturbance due to 
noise emitted during 
construction (array 
and subsea cables) 
and operation of the 
turbines. 

Harbour porpoise were the most frequently observed marine 
mammal in the Project study area. The assessment of disturbance 
from construction noise was considered Minor during the 
construction phase (ES Chapter 10). The construction activity likely 
to result in the greatest noise was pin-pile drilling. Published noise 
levels for this activity are below that which would cause Permanent 
Threshold Shift (PTS). However, it was noted that there is a 
potential risk for TTS for high-frequency cetaceans (i.e. harbour 
porpoise) at very close ranges (<20m from source; Nedwell & 
Brooker, 2008; NMFS 2016). Behavioural responses (e.g. avoidance) 
in the vicinity of pin pile drilling operations can be expected, but 
the range over which these changes will occur is presently 
unknown. 
 
Noise modelling of operating turbines for three technology options 
turbines was undertaken for the Project (ES Chapter 10). Estimated 
levels of noise were below that which would cause PTS or TTS for 
Harbour porpoise. Operational noise would likely be detectable 
above ambient noise for a distance of up to 8 km (ES Confidential 
Annex 10.3). This is outside the range of the SAC. On average, 
approximately 47 harbour porpoises could be assumed to be 
present in the sound field generated by the array at any one time 
(ES Chapter 10). This represents approximately 0.2% of the Harbour 
porpoise population contained within the combined MU. 
 
Given the low likelihood of sound producing auditory damage to 
harbour porpoise and the small proportion of the harbour porpoise 
population likely to be exposed to sound produced by the array at 
any single point in time, a LSE to the SAC Conservation Objectives 
from this impact it is not considered likely. 

The noise generated from vessels and 
construction activities for a number of 
projects have the potential for spatial and 
temporal overlap of noise generation. 
Perhaps the most significant additional sound 
source is the Torr Head project located 
approximately 6km east of the Fair Head 
Project. No significant changes are expected 
on the wider population as a result of sound 
generated from these projects. Furthermore, 
given the distance of these two projects from 
the SAC it is highly unlikely that sound 
produced from either project will cause 
disturbance within the SAC and supporting 
habitats. Therefore it is considered that in-
combination effects are not likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Potential for the 
physical interaction 
between the seals 
and the operating 
turbines  
 

The SAC will fall outside the environmental foot print of the Project 
(ES Chapter 10). Encounter rate modelling was undertaken for 
Harbour porpoise to determine the population scale consequences 
of this impact. Assuming the worst case in terms of technology 
choice and siting options, between 2935 (0% avoidance) and 59 
(98% avoidance) porpoise would likely encounter turbines. It is still 
unknown how encounters with turbine blades will affect marine 
mammal species. Not all these encounters would result in injury or 
mortalities, as a proportion of the turbine blades are moving at a 
speed that is unlikely to cause serious harm. Furthermore, the 
consequence of encounters may be dependent on the body area of 
the animal that is struck by the turbine. As the consequences are 
still unknown, we assume that all encounter will result in the death 
of that individual. Population modelling (assuming 98% avoidance) 
of the combined population of Management Units (MU) containing 
the SAC and the Project revealed a probability of 0.272 for a 1% 
reduction per annum in the population assumed here to be a 
significant impact on the wider population (ES Chapter 10).  
 
Given the high mobility of this species an understanding of the 
potential impacts at a population level is required to understand 
effects on FCS, which underpins many of the COs for the site. 
Assuming a high avoidance rate, a non-significant population scale 
consequence of collisions with operating turbines suggest a LSE on 
the SAC is unlikely. 

Other large (100 MW) tidal energy projects 
are in the planning phases which are located 
in the MU. Therefore, in-combination effects 
were considered using data from the Torr 
Head Tidal project and the West Islay Tidal 
energy (See ES Chapter 10, Table 10.23). 
Assuming the worst case in terms of 
technology choice and siting options, 36.8 
(95-98% avoidance) individuals would likely 
encounter turbines.  Not all these encounters 
would result in injury or mortalities. 
Population modelling (assuming 95-98% 
avoidance) of the combined population of 
Management Units (MU) containing the SAC 
and the Project revealed a probability of 
0.1075 for a 1% reduction per annum in the 
local population of Harbour porpoises (ES 
Chapter 10). Assuming a high avoidance rate, 
a non-significant population scale 
consequence of collisions with operating 
turbines suggest a LSE on the SAC is unlikely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Displacement leading 
to habitat exclusion 
and barrier effects  

The assessment of displacement leading to habitat exclusion and 
barrier effects (construction, operation and decommissioning) was 
considered Minor/negligible (ES Chapter 10). The Project study area 
is situated outside any confined area (approximately 20km 
between the Northern Irish and Scottish coasts). Therefore, it is 
unlikely that the project will create a barrier effect if avoidance of 
the Project site is high. Given the open nature of the Project site, in 
addition environmental footprint of the project, it is considered 
unlikely that there would be a LSE from this impact pathway. 

No LSE has been identified for other large 
(100 MW) tidal energy projects currently in 
the planning phases. This information in 
addition to their siting within open coastal 
areas suggest in-combination effects are 
unlikely. 
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3.6 Inner Hebrides and the Minches Candidate SAC 

Site Inner Hebrides and the Minches Candidate SAC 

Relevant 
qualifying 
interest(s) 

Harbour porpoise (Phocoena phocoena) 

 

Conservation 
objectives  

To maintain site integrity and ensure the site continues to make a 
contribution to harbour porpoise remaining at favourable conservation 
status in UK waters, avoid significant killing, injury, or disturbance of 
harbour porpoise and maintain the habitat and prey of harbour porpoise in 
favourable condition (SNH, 2016b). 

 

 

 Overview of Qualifying Interest  3.6.1

The Inner Hebrides and the Minches Candidate SAC is a large area that has been identified as 
an important site (global grade A) for harbour porpoise during the summer season based on 
the area containing 32% of the West Scotland MU population surveyed by SCANS in July 
2005 (SNH 2016a). The Conservation Objectives of the Inner Hebrides and the Minches SAC 
are to:  

• Maintain site integrity and ensure the site continues to make a contribution to 
harbour porpoise remaining at favourable conservation status in UK waters, 

• Avoid significant killing, injury, or disturbance of harbour porpoise, 
•  Maintain the habitat and prey of harbour porpoise in favourable condition. 

Harbour porpoise are the primary feature of the Inner Hebrides and Minches cSAC. The area 
of the site is approximately 13,801km2. The Inner Hebrides and the Minches site is located 
within the West Scotland harbour porpoise MU, and is an area with high predicted and 
observed densities of harbour porpoise. The area within the site boundaries covers 
important summer habitat (Marubini et al., 2009; Embling et al., 2010;), where the density 

Stage 1: Is the operation directly connected with or necessary to conservation 
management of the site?  If no, then proceed to Stage 2. 

The proposed operation is not connected with or necessary to conservation management of 
the Inner Hebrides and the Minches SAC. 

Stage 2: Is the operation likely to have a significant effect on the qualifying interest? 
Repeat for each interest on the site. 

See Sections 3.6.1 – 3.6.2 below 
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of animals has been shown to be consistently above average by both Heinänen & Skov 
(2015) and Booth et al. (2013). No modelling work has been undertaken for the winter 
season for the Western Scotland MU because there is insufficient data available. Although 
there are more data from summer months, harbour porpoise are present throughout the 
year, and thus the designation applies year round. 

The Inner Hebrides and the Minches cSAC includes sandy substrates suitable for sandeels 
(Ammodytes spp.), and mixed and muddy sediments which may be important for other 
harbour porpoise prey species e.g. mackerel (Scomber scombrus) and herring (Clupea 
harengus). It is likely that the variety of sediments within the site and the associated 
supported prey species contribute to the cSAC being a productive foraging area for harbour 
porpoise, supporting them in high densities. Additionally, there have been sightings of calves 
and juveniles in the area (Hebridean Whale and Dolphin Trust, unpublished data), which 
infers that breeding and calving may also be occurring within the cSAC.  

3.6.1.1 Connectivity 

From satellite studies of porpoise movements, telemetry data suggests that while porpoise 
range over large areas, they spend relatively short time periods in “core areas” or “focal 
regions” (Read & Westgate, 1997; Johnston et al., 2005). The larger range areas varied from 
4,728-22,103km2, while the smaller core areas were estimated at 122-415km2 (Johnston et 
al., 2005). Contrastingly, in their study of porpoise home ranges in the Bay of Fundy and Gulf 
of Maine, Read & Westgate (1997) concluded the area could be >50,000 km2. 

The nearest boundary of the Project study area is approximately 58km from the Inner 
Hebrides and Minches cSAC. Due to the wide ranging behaviour of harbour porpoise, the 
possibility that harbour porpoise present at the cSAC may also range into the Project site 
cannot be excluded.  

Although there is potential for harbour porpoise to range across the SAC and the Project site 
(i.e. there is the possibility of ‘connectivity’), it is also relevant to consider whether 
Conservation Objectives are at risk of being undermined, prior to concluding LSE. If no LSE 
can be reasonable predicted based on the Conservation Objectives of the interest feature, 
then AA would not be required.  

For qualifying species, the COs are to avoid deterioration of the qualifying habitats and 
species, thus ensuring that the integrity of the site is maintained, and that the site makes an 
appropriate contribution to achieving FCS for the qualifying interest. It is therefore 
appropriate to consider protection of the site and its ability to support harbour porpoise, 
and of the harbour porpoise themselves throughout their range. 

Based on the distance of the Project development from the SAC, it can be concluded that 
there will be no direct impacts on the SAC site integrity and its ability to support harbour 
porpoise. For understanding impacts on the qualifying species, it is necessary to understand 
the population characteristics of the species concerned in order to assess the significance of 
any potential effect. Population modelling was undertaken as part of the Environmental 
Impact Assessment (ES Chapter 10). This allowed for consideration of the population scale 
consequences of collision with moving turbines. 

To support a judgement of LSE in the context of FCS, it is relevant to consider the most 
recent biogeographical population. The Project site is situated within the Western Scotland 
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harbour porpoise MU, with an estimated abundance of 21,462 individuals (95% C.I.: 9740 – 
47289) (Anon, 2014). Based on aerial survey data collected during the 2005 SCANS-II survey 
(SCANS-II, 2008), density of harbour porpoise across inshore waters off western Scotland 
and Northern Ireland was estimated at 0.394 porpoises km-2. Absolute density estimates for 
harbour porpoises at the Project site were similar in magnitude (0.251 individuals’ km-2; 
Benjamins et al., 2015). This indicates a relatively frequent presence of harbour porpoise at 
the Project site, particularly when compared to the West of Islay site. For the purpose of this 
LSE screening process, it can be established that the density of animals at the development 
site (0.251 animals km-2) would represent a very small proportion of a more 
biogeographically relevant population, given the respective sizes of the MU area and the 
proposed Project development area. An understanding of the potential impacts at a 
population level is required to understand effects on FCS, which underpins many of the COs 
for the site. 

In relation to the cSAC, it has been assumed that a small proportion of individuals occurring 
at the cSAC are likely to also occur at the development site. Therefore additional information 
to inform the assessment of LSE on the integrity of the Inner Hebrides and Minches cSAC has 
been provided(Section 3.6.2). 

3.6.1.2 Conclusion 

The environmental footprint of the Project, alone or in-combination with other projects is 
out with the SAC area. Therefore, no changes associated with the project are expected to 
impact the supporting habits of the cSAC. However, the high mobility of harbour porpoise 
mean that the assessment of impact on the cSAC population must focus on assessing the 
impact on the population as a whole (defined here as the west Scotland MU). In conclusion, 
it is considered that no likely significant effect on the Conservation Objectives of the Inner 
Hebrides and Minches cSAC can be reasonably predicted from the project, alone or in-
combination with other projects (Section 3.6.2). 
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 Possible Impact Pathways between the Proposal & Qualifying Interests 3.6.2

Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Potential for 
interaction between 
seals and vessels 
during installation, 
operation and of the 
array and subsea 
cables  
 

Harbour porpoise were the most frequently observed marine 
mammal in the Project study area. A moderate increase in vessel 
movement in the area relative to baseline conditions in expected. 
Due to the relatively moderate increase in vessel movement 
associated with the project and the capacity for harbour porpoise to 
avoid stationary vessels it is considered that LSE are not likely. 

There is potential for disturbance through 
collision with vessels for a number of 
projects occurring at a similar time. 
Disturbance cause by these larger projects 
(100MW) are likely to be of at least a 
similarly scale as predicted for the Project. 
This is particularly true of the Torr Head 
Tidal energy project where similar 
densities of harbour porpoise were 
observed. Other renewable projects (e.g. 
Oceanflow Energy and Nautricity) have 
plans to deploy a single device at present. 
Due to the relatively moderate increase in 
vessel movement associated with projects 
and the capacity for harbour porpoise to 
avoid stationary vessels it is considered 
that in-combination effects are not likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Disturbance due to 
noise emitted during 
construction (array 
and cable) and 
operation of the 
turbines. 

Harbour porpoise were the most frequently observed marine 
mammal in the Project study area. The assessment of disturbance 
from construction noise was considered Minor during the 
construction phase (ES Chapter 10). The construction activity likely to 
result in the greatest noise was pin-pile drilling. Published noise 
levels for this activity are below that which would cause Permanent 
Threshold Shift (PTS). However, it was noted that there is a potential 
risk for TTS for high-frequency cetaceans (i.e. harbour porpoise) at 
very close ranges (<20m from source; Nedwell & Brooker, 2008). 
Behavioural responses (e.g. avoidance) in the vicinity of pin pile 
drilling operations can be expected, but the range over which these 
changes will occur is presently unknown. 
 
Noise modelling of operating turbines for three technology options 
turbines was undertaken for the Project (ES Chapter 10). Estimated 
levels of noise were below that which would cause PTS or TTS for 
harbour porpoise. Operational noise would likely be detectable 
above ambient noise for a distance of up to 8km (ES Confidential 
Annex 10.3). This is outside the range of the SAC. On average, 
approximately 47 harbour porpoises could be assumed to be present 
in the sound field generated by the array at any one time (ES Chapter 
10). This represents approximately 0.2% of the harbour porpoise 
population contained within the combined MUs. 
 
Given the low likelihood of sound producing auditory damage to 
harbour porpoise and the small proportion of the harbour porpoise 
population likely to be exposed to sound produced by the array at 
any single point in time, a LSE to the SAC Conservation Objectives 
from this impact it is not considered likely. 

The noise generated from vessels and 
construction activities for a number of 
projects have the potential for spatial and 
temporal overlap of noise generation. 
Perhaps the most significant additional 
sound source is the Torr Head project 
located approximately 6km east of the 
FHTEP. No significant changes are 
expected on the wider population as a 
result of sound generated from projects. 
Therefore it is considered that in-
combination effects are not likely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Potential for the 
physical interaction 
between the seals 
and the operating 
turbines  
 

The SAC will fall outside the environmental foot print of the Project 
(ES Chapter 10). Encounter rate modelling was undertaken for 
Harbour porpoise to determine the population scale consequences 
of this impact. Assuming the worst case in terms of technology 
choice and siting options, between 2935 (0% avoidance) and 59 (98% 
avoidance) porpoise would likely encounter turbines. It is still 
unknown how encounters with turbine blades will affect marine 
mammal species. Not all these encounters would result in injury or 
mortalities, as a proportion of the turbine blades are moving at a 
speed that is unlikely to cause serious harm. Furthermore, the 
consequence of encounters may be dependent on the body area of 
the animal that is struck by the turbine. As the consequences are still 
unknown, we assume that all encounters will result in the death of 
that individual. Population modelling (assuming 98% avoidance) of 
the combined population of MUs containing the SAC and the Project 
revealed a probability of 0.272 for a 1% reduction per annum in the 
population assumed here to be a significant impact on the wider 
population (ES Chapter 10).  
 
Given the high mobility of this species an understanding of the 
potential impacts at a population level is required to understand 
effects on FCS, which underpins many of the COs for the site. 
Assuming a high avoidance rate, a non-significant population scale 
consequence of collisions with operating turbines suggest a LSE on 
the SAC is unlikely. 

Other large (100MW) tidal energy 
projects are in the planning phases which 
are located on the MU. Therefore, in-
combination effects were considered 
using data from the Torr Head Tidal 
project and the West Islay Tidal energy 
(see ES Chapter 10, Table 10.23). 
Assuming the worst case in terms of 
technology choice and siting options, 36.8 
individuals (95-98% avoidance) would 
likely encounter turbines. Not all these 
encounters would result in injury or 
mortalities. Population modelling 
(assuming 95-98% avoidance) of the 
combined population of MUs containing 
the SAC and the Project revealed a 
probability of 0.1075 for a 1% reduction 
per annum in the local population of 
Harbour porpoises (ES Chapter 10). 
Assuming a high avoidance rate, it is 
considered that a significant population 
scale consequence as a result of collisions 
with operating turbines suggest a LSE on 
the SAC is unlikely. 
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Qualifying 
Interest 

Potential Impacts 
from the Proposal 

Likely Significant Effect (LSE) LSE (in-combination) 

Harbour 
porpoise 

Displacement leading 
to habitat exclusion 
and barrier effects  

The assessment of displacement leading to habitat exclusion and 
barrier effects (construction, operation and decommissioning) was 
considered Minor/negligible (ES Chapter 10). The Project study area 
is situated outside any confined area (approximately 20km between 
the Northern Irish and Scottish coasts). Therefore, it is unlikely that 
the project will create a barrier effect if avoidance of the Project site 
is high. Given the open nature of the Project site, in addition 
environmental footprint of the project, it is considered unlikely that 
there would be a LSE from this impact pathway. 

No LSE has been identified for other large 
(100 MW) tidal energy projects currently 
in the planning phases. This information, 
in addition to their siting within open 
coastal areas, suggest in-combination 
effects are unlikely. 
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3.7 Conclusions 

After initial review and consideration at the start of this HRA Screening Report, four sites 
were selected for further investigation. Both the South-East Islay Skerries SAC (harbour seal) 
and The Maidens SAC (grey seal) were considered to have low connectivity with the Project 
site (Table 3.6). Therefore, it cannot be reasonably predicted that the Project would 
undermine the Conservation Objectives of the qualifying interests identified within the SACs. 

The proximity of the Skerries and Causeway SAC and the Inner Hebrides and the Minches 
cSAC, both designated for harbour porpoise, means that connectivity must be assumed. For 
understanding impacts on the qualifying species (i.e. harbour porpoise), the impacts of the 
project on the wider population (i.e. MU) was made assuming a large degree of mobility’s in 
SAC populations. The environmental footprint of the Project is geographically distant from 
the boundaries of the SAC supporting habitats. Furthermore, no significant effects on the 
prey items are predicted to result as a consequence of the Project (ES Chapter 11). 
Therefore, no direct effects resulting from the Project were identified which would impact 
either the population or supporting habitats within both designated sites.  

Table 3.6 Summary table of sites examined during HRA  

 

  

Designated Site Qualifying Feature Connectivity LSE 
South-East Islay Skerries 
SAC  
(harbour seal)  

Common/harbour seal 
(Phoca vitulina) 

Limited 
connectivity 

No LSE identified 

The Maidens SAC  
(grey seal) 

Grey seal (Halichoerus 
grypus) 

Limited potential 
for connectivity 

No LSE identified 

Skerries and Causeway 
SAC  
(Harbour porpoise) 

Harbour porpoise 
(Phocoena phocoena) 

Potential for 
connectivity 

The Conservation 
Objectives are not 
at risk of being 
undermined 

Inner Hebrides and 
Minches SAC 
(Harbour porpoise) 

Harbour porpoise 
(Phocoena phocoena) 

Potential for 
connectivity 

The Conservation 
Objectives are not 
at risk of being 
undermined 
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4. Special Areas of Conservation (SACs) for 
Migratory Fish 

4.1 Introduction 

This section includes the following information: 

• Description of migratory fish recorded in the Project study area and AfL area; 
• Long list of SACs where migratory fish recorded in the Project study area and Project 

area are qualifying interests; 
• Determination of Likely Significant Effects (LSE) on a long list of SACs based on 

potential impacts of the offshore Project on qualifying interests of a site; and 
• Final list of SAC sites where LSE cannot be ruled out. 

4.2 Migratory Fish in the Project Study Area 

The baseline characterisation study carried out as part of the ES chapter 11 found that there 
is potential for Atlantic salmon to transit the Project area and wider Project study area on an 
occasional basis. 

Atlantic salmon are diadromous, meaning they spend the majority of their adult lives in the 
oceans but return to freshwater to reproduce.  There is limited information available on the 
at sea migrations of salmon because studies of salmon movements in open water are 
technically challenging and expensive.  However, it is understood that the North Channel 
between Northern Ireland and Scotland may be used by salmon and river lamprey as they 
migrate between freshwater spawning grounds (rivers) in the UK and open, deep sea 
foraging areas around west Greenland and the Faroe Islands (Malcolm et al., 2010). 

The patterns of migration are understood to vary depending on the sea age group of the 
salmon. For example, as discussed by Malcolm et al., (2010), there is potential that Multi-Sea 
Winter (MSW) salmon and grilse (1-Sea Winter (1SW) salmon) use different marine feeding 
areas and therefore return to the coast from different directions.  In addition, MSW salmon 
are also found predominantly in the north and east coast rivers, rather than the smaller west 
coast rivers which are more commonly dominated by grilse (Malcolm et al., 2010). 

Given that MSW salmon rivers dominate the north and east coasts of Scotland, the dominant 
direction of movement for MSW fish caught on the west tends to be north and east (Malcolm 
et al., 2010).  However, for grilse, the pattern of movement depends on where they reach 
the shoreline and where their native river is located.  Therefore, while, MWS salmon are 
thought to primarily head north and east, grilse may head both north and south (Malcolm et 
al., 2010).   

Consequently, while the potential for MSW salmon from east coast rivers to pass through the 
north channel on return from migration is limited, the same cannot be said for grisle, which 
depending on where they are returning from and where their natal river is located could 
travel south through the North Channel.  

With respect to MSW salmon, which potentially migrate and return via the North Channel, 
the HRA primarily considers SAC rivers located to the south of the Project area (e.g. south 
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west England, Wales, east coast Northern Ireland and Ireland).   For grisle the HRA also 
considers SAC rivers where salmon are a qualifying feature on the south west, west and 
north coast of Scotland.   A list of these sites is provided in Table 4.1 below.   

Impacts on salmon associated with local rivers to the south of the Project area (e.g. Glendun, 
Glenariff and Glenarm rivers) are assessed in the ES chapter 11.  However, these rivers are 
not designated as SACs and therefore do not require further consideration in this HRA. 

Other migratory species identified from the fish ecology baseline characterisation study 
(Appendix 11.1) as having potential to pass through the Project area include sea trout and 
European eel.  However, these species are not qualifying features of any SACs therefore do 
not require further consideration as part of this HRA.   

River lamprey may also be present in the Project area.  River lamprey are anadromous 
meaning that they migrate from their coastal feeding grounds into freshwater to spawn.  
There are no SACs in Northern Ireland where river lamprey is a qualifying interest.  The 
nearest SAC where river lamprey is a qualifying interest is the Endrick Water on the west 
coast of Scotland.  This population is unusual as the river lamprey remain in freshwater as 
adults rather than migrating to the sea.  Although there is limited information on the 
distribution of river lamprey in coastal waters based on their known life cycle and habitat 
preferences the potential for river lamprey to migrate across the Irish Sea into Northern 
Ireland waters is limited.  Similarly, there is limited potential for this species to transit 
through the Project area on migration to deeper offshore feeding grounds.  Any river 
lamprey present in the Project area are likely to belong to smaller populations found in 
nearby rivers such as Glendun, Glenariff and Glenarm. However, as these rivers are not 
designated SACs they do not require further consideration in this HRA. 

The allis shad and twaite shad are very similar in appearance and require close inspection to 
distinguish between each species.  Both species return to fresh water to spawn.  There are no 
designated SACs for either species in Northern Ireland, as primary or qualifying features.  The 
movement of these within the marine environment is limited to coastal / estuarine waters at 
the mouth of their spawning rivers.  There are no known rivers supporting large populations 
of them in the Project study area (fish) and they are therefore unlikely to be present in large 
numbers in the Project area. 

 Long list of Atlantic salmon SACs requiring consideration in the 4.2.1
HRA where there is connectivity with the Project area 

Table 4.1 lists all of the SACs located to the south of the Project area where Atlantic salmon 
are a qualifying interest if the site.  The location of these sites relative to the project area are 
illustrated in Figure 4.1.  

Table 4.1: Atlantic salmon SACs 

SAC Name Location 

River Roe North coast Northern Ireland 

River Faughan North coast Northern Ireland 

River Foyle North coast Northern Ireland 
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SAC Name Location 

Slaney River Valley  East coast Ireland  

Lower River Suir  East coast Ireland 

River Barrow and River Nore  East coast Ireland 

River Boyne and River Blackwater  East coast Ireland 

Blackwater River (Cork/Waterford) South east Ireland  

Blackwater River (Kerry) South coast Ireland  

River Bladnoch  South west Scotland  

Langavat North west Scotland 

Little Gruinard River North west Scotland 

River Naver North Scotland 

River Thurso North Scotland 

River Derwent and Bassenthwaite Lake Cumbria – north west England  

River Eden  Cumbria – north west England 

River Ehen Cumbria – north west England 

Afon Gwyrfai a Llyn Cwellyn North Wales  

River Dee and Bala Lake / Afon Dyfrdwy 
a Lyyn Tegid 

North Wales  

Afon Eden – Cors Goch Trawsfynydd  North Wales 

Afon Teifi / River Teifi  West Wales 

River Usk / Afon Wysg South Wales 

River Wye / Afon Gwy South Wales 

Dartmoor  South west England (Devon)  

River Cartmel  South west England (Cornwall)  

River Avon  South coast England 

River Itchen  South coast England 
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Figure 4.1: Location of Atlantic salmon SACs  

 

 Potential impacts on Atlantic salmon (impact pathways) 4.2.2

Table 4.2 below identifies the potential impacts of the Project on Atlantic salmon during all 
stages of the Project. 

Table 4.2: Potential impacts on Atlantic salmon 

Potential 
impact 

Relevant phase 
of Project Description of potential impact on conservation 

objectives and site integrity 
C/I O/M D 

Smothering N/A N/A N/A Not applicable to Atlantic salmon as relates specifically 
to marine nursery and spawning areas.   

Habitat Loss Yes No No 

The presence of the tidal array and associated noise 
and perceived risk of collision could result in the 
exclusion of fish species from within the AfL area.  This 
could affect foraging success and migration (also see 
barrier effects below).   

Noise impacts Yes Yes Yes 

There is the potential that avoidance reactions to 
noise generated during construction (vessels and 
drilling of TSS foundations) and operation and 
maintenance of tidal turbines could cause 
displacement during migrations.  Very loud noise 
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Potential 
impact 

Relevant phase 
of Project Description of potential impact on conservation 

objectives and site integrity 
C/I O/M D 

emissions also have the potential to cause mortality or 
physical injury.   

Collision risk Yes Yes No 

Collision with rotating turbines is considered to be a 
key potential effect during device operation.  The 
likelihood of a collision (and resulting injury or 
mortality) depends on whether the animal in question 
is able to take appropriate avoidance measures or 
evasive reaction.  Many species that occupy the same 
part of the water column as the turbines are 
predatory and/or preyed upon; therefore, they are 
manoeuvrable and aware of their environment and 
therefore expected to exhibit avoidance reactions. 

Habitat 
modification N/A N/A N/A Not applicable to Atlantic salmon as relates to non-

migratory species. 

Electro-
magnetic fields 
(EMF) 

No Yes No 

There is the potential for EMF from cables to interfere 
with navigation (orientation and direction of travel) of 
Atlantic salmon as they migrate through the Project 
area. 

Barrier to 
movement No Yes No 

Tidal array developments have the potential to form a 
barrier to usual migration and transit patterns of 
diadromous fish species.  The array has the potential 
to act as a barrier due to physical presence, aversive 
reactions to underwater noise, EMF or perceptions of 
devices and associated infrastructure. 

C/I = construction / installation, O/M = operations and maintenance and D = 
decommissioning 

 Assessment of Likely Significant Effects (LSE) 4.2.3

Table 1.3 presents the results from the assessment of LSE of the Project on SACs where 
Atlantic salmon is a qualifying interest.  All SACs where LSE cannot be ruled out will be taken 
forward for an Appropriate Assessment. 
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Table 4.3: Assessment of LSE on Atlantic Salmon SACs 

Atlantic salmon SACs 

Potential for impact on SAC 
population 
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Rivers Roe, River Faughan, 
River Foyle, Slaney River 
Valley, Lower River Suir, 
River Barrow and River 
Nore, River Boyne and River 
Blackwater, 

Blackwater River 
(Cork/Waterford) 

Blackwater River (Kerry), 
River Bladnoch 

River Derwent and 
Bassenthwaite Lake, River 
Eden, River Ehen, Afon 
Gwyrfai a Llyn Cwellyn, 
River Dee and Bala Lake / 
Afon Dyfrdwy a Lyyn Tegid, 
Afon Eden – Cors Goch 
Trawsfynydd, Afon Teifi / 

No No No No No No LSE 

There will be no likely significant effects (LSE) on Atlantic salmon or 
Atlantic salmon populations of the listed SACs as a result of habitat 
loss or barriers to movement.  Salmon are wide ranging species 
with long migration routes and large foraging areas.  The project 
area will occupy approximately 0.42% of the sea area of the North 
Channel.  As described in the ES Chapter 11, given that salmon will 
be able to pass through the project area (between and above the 
tidal turbines and around the surface piercing infrastructure), the 
tidal array is unlikely to lead to habitat loss or present a barrier to 
movement of salmon from the SACs on the west coast of the UK 
and east coast Ireland north to waters around Iceland. 

Noise will not have any likely significant effects (LSE) on Atlantic 
salmon or any SAC populations.  The ES Chapter 11 identified that 
Atlantic salmon are considered to be of medium sensitivity to noise 
and are unlikely to exhibit behavioural avoidance unless they are 
within 10s of metres of the noise source for 48 hours.  Impacts on 
salmon from noise are expected to be minor to negligible and will 
not result in population level impacts. 

Results from the encounter modelling carried out previously for 



  GY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.102 

Atlantic salmon SACs 

Potential for impact on SAC 
population 

As
se

ss
m

en
t Justification 

Ha
bi

ta
t L

os
s 

N
oi

se
 im

pa
ct

s 

Co
lli

si
on

 ri
sk

 

El
ec

tr
o-

m
ag

ne
tic

 
fie

ld
s 

Ba
rr

ie
r t

o 
m

ov
em

en
t 

River Teifi, River Usk / Afon 
Wysg 

River Wye / Afon Gwy, 
Dartmoor, River Cartmel, 
River Avon, River Itchen 

Langavat, Little Gruinard 
River, River Naver, River 
Thurso 

similar tidal array projects (e.g. Meygen and Brims Tidal Arrays) 
found that the risk of collision between Atlantic salmon and tidal 
turbines, taking into account a range of avoidance rates and 
documented evidence on behavioural responses to tidal turbines 
and similar structures, was < 1% for all modelled scenarios and 
concluded that potential impacts on Atlantic salmon and Atlantic 
salmon SAC populations would be negligible.  It can therefore be 
concluded that the potential for salmon to collide with the 
turbines during migration is negligible therefore there will be no 
impacts on Atlantic salmon SAC populations from the project as a 
result of collision during migration. 

As discussed in the ES chapter 11, the inter-array cables will be 
surfaced laid.  There is also potential for sections of the export 
cables where burial is not possible (e.g. trenching of seabed or use 
of cable protection measures such as concrete mattresses or rock 
dumping) to also be surface laid.   Findings from a study carried 
out by Collins (2012) in to the potential EMF effects from subsea 
cables for TISEC tidal devices in the Minas Channel, Nova Scotia 
found that while the strength of magnetic field emissions from 
cables dissipates faster in sediment than water, where cables are 
placed on the seabed (not buried), anticipated fields are still only 
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Atlantic salmon SACs 

Potential for impact on SAC 
population 

As
se

ss
m

en
t Justification 

Ha
bi

ta
t L

os
s 

N
oi

se
 im

pa
ct

s 

Co
lli

si
on

 ri
sk

 

El
ec

tr
o-

m
ag

ne
tic

 
fie

ld
s 

Ba
rr

ie
r t

o 
m

ov
em

en
t 

expected to be in the region of 1.5 µT. This is well below that of 
the Earth’s magnetic field which is between 30 and 70μT and is 
therefore not likely to be detectable by the fish species that are 
present in the area as they move across the cables.  Further to 
this, Atlantic salmon are electrosensitive species and therefore are 
less sensitive to EMF than elasmobranchs species.  It is highly 
unlikely that navigation and orientation of Atlantic salmon passing 
through the Project area during migration will be affected.  
Therefore, there will be no LSE on any Atlantic salmon SAC 
populations from this Project. 

 

 



  ERGY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.104 

 Conclusion from assessment of LSEs 4.2.4
The North Channel has been identified as a migration route for MSW Atlantic salmon from 
SACs located to the south of the Project area (west and south coast of UK and east and south 
east Ireland).   In addition to this there is also potential for 1WS salmon (grisles) to also pass 
through the North Channel on return to natal rivers located on the west coast of Scotland 
(Malcolm et al., 2010).   

Although there is a large number of SACs located both to the north and south of the AfL area, 
based on the results from the assessment of LSE, it can be concluded that the Project will not 
have any LSE effects on any SACs where Atlantic salmon is a qualifying interest.  This is on the 
basis that, as discussed previously and summarised below, potential impacts on salmon are 
limited and Atlantic salmon is a wide ranging species with long and varied migration routes 
and large, offshore, deep water foraging area located around Iceland and the Faroes.   

Impacts associated with marine noise (construction vessels) will be highly localised and 
temporary and are therefore will not be of any significance to Atlantic salmon passing 
through the area.    

Although it might not be possible for the export cables to be buried (trenching or cable 
protection) due to the character of the seabed and highly dynamic nature of the 
environment in the Project area, the potential for EMF impacts on Atlantic salmon are highly 
limited on the basis that emissions will still be at levels which are unlikely to be detectable by 
fish passing through the area.  Potential impacts on migration of Atlantic salmon due to 
interference from EMF will therefore be negligible.   

With regard to potential impacts due to potential collision with turbines, based on results 
from the encounter modelling carried out previously for similar tidal energy arrays (MeyGen 
Tidal Array and Brims Tidal Array) and taking into account natural avoidance responses, the 
likelihood of Atlantic salmon encountering the tidal turbines and an encounter resulting in a 
collision is very low.   

As discussed in Chapter 12 of the Fair Head Tidal Array ES, available information indicates 
that post-smolt salmon migrate rapidly and actively towards the open sea from their river 
sources (Thorstad et al., 2004, Finstad et al., 2005; Lacroix et al., 2005) and do not follow 
nearby shores except in areas subject to strong coastal currents (Lacroix et al., 2005).  Where 
tidal currents are present (e.g. through the Project area) there is evidence to suggest that 
smolts will try to stay close to the coast in order to avoid the areas of strongest current 
(Malcolm et al., 2010).  This would reduce the possibility of smolt salmon encountering the 
turbines installed in the Project area. 

There is also some evidence to suggest that Atlantic salmon smolts swim in the surface 
waters and that adults spend significant time in the top 10m of the water column (Malcolm 
et al., 2010).  Fish passing through the Project area are therefore most likely to swim over the 
top of the turbines, further reducing the potential for any encounters and resulting impacts 
as a result of collision with the turbines.  Potential significant effects on Atlantic salmon and 
Atlantic salmon SAC populations due to collision risk are therefore highly unlikely.     

With regard to barriers to movement the tidal array will only occupy 0.42% of the total sea 
area of the North Channel at its narrowest point.  Therefore 99.58% of the North Channel will 
still be available for Atlantic salmon to pass through.  As discussed above, given that adult 
salmon have been observed to swim through in the top 10m of the water column (Malcolm 
et al., 2010) and that smolts will try to stay close to the coast when passing through areas 
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with high tidal currents, it is highly unlikely that the presence of the tidal array will present a 
barrier to the movement of salmon through the North Channel.   Therefore, there will be no 
adverse effects on salmon SAC populations.  

The Project area is also not an important spawning, nursery or foraging area for this species.  
Any potential impacts associated with habitat exclusion will therefore also not be significant.  

There are unlikely to be any cumulative effects on migratory salmon on basis that impacts 
from the adjacent Torr Head Tidal Energy Array development are likely to be similar in 
magnitude to those identified for this Project (minor to negligible) and combined are not 
expected to give rise to population level effects on Atlantic salmon.   
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5.1 APPENDIX 1: SPA APPORTIONING TABLES  

Table A1: Manx shearwater.  Proportions of SPA and non-SPA colony totals estimated to occur in the Project study area. 

County Colony 
(SMP database site or stretch of 
coast) 

Seabird 
2000 
count 

Distance 
(km) 

Estimated 
% from 
colony 

Species SPA status 

Argyll and Bute Sanda Island, Sheep Island and 
Glunimore Island 200 34.6 0.7% Site not an SPA 

Kyle and Carrick Ailsa Craig SPA 3 62.8 <0.1% SPA, species not a qualifying feature 

Down Copeland Islands SPA 5903 70.8 10.7% 
SPA, important pop. of a non-Annex 1 
species 

Argyll and Bute Inchmarnock Island, Bute 1 86.3 <0.1% Site not an SPA 

Argyll and Bute Treshnish Isles SPA 1283 142.2 1.2% SPA, species not a qualifying feature 

Isle of Man Isle of Man 34 151.0 <0.1% Site not an SPA 

Lochaber Isle of Eigg 250 187.4 0.2% Site not an SPA 

Lochaber Rum SPA 120000 197.4 78.0% 
SPA, important pop. of a non-Annex 1 
species 

Lochaber Canna and Sanday SPA 2 205.3 <0.1% SPA, species not a qualifying feature 

Dublin Lambay Island SPA 25 216.8 <0.1% Eire SPA, listed species 

Gwynedd 
Glannau Aberdaron and Ynys Enlli / 
Aberdaron Coast and Bardsey Island 
SPA 16183 285.4 7.3% 

SPA, important pop. of a non-Annex 1 
species 

Western Isles - St Kilda SPA 4803 327.1 1.9% SPA, component of internat. important 
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Comhairle nan eilean assemblage 
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Table A2: Gannet. Proportions of SPA and non-SPA colony totals estimated to occur in the Project study area. 

County Colony 
(SMP database site or stretch of 
coast) 

Seabird 
2000 
count 

Distance 
(km) 

Estimated 
% from 
colony 

Species SPA status 

Kyle and Carrick Ailsa Craig SPA 33,226 63 97.1% SPA, important pop. of a non-Annex 1 species 

Wigtown Monrieth Cliffs + Scar Rocks 1,670 112 2.7% Site not an SPA 

Dublin Ireland's Eye SPA 202 227 0.2% Eire SPA, listed species 
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Table A3. Kittiwake. Proportions of SPA and non-SPA colony totals estimated to occur in the Project study area. 

County Colony 
(SMP database site or stretch of 
coast) 

Seabird 
2000 
count 

Distance 
(km) 

Estimated 
% from 
colony 

Species SPA status 

Antrim Rathlin Island SPA 7,922 12 86.3% SPA, component of internat. important 
assemblage 

Antrim Sheep Island SPA 316 16 2.6% SPA, species not a qualifying feature 

Antrim Causeway Coast 568 16 4.6% Site not an SPA 

Antrim Giants Causeway Coast 13 28 0.1% Site not an SPA 

Antrim Skerry Islands 76 34 0.3% Site not an SPA 

Argyll and Bute Sanda Island, Sheep Island and 
Glunimore Island 2 35 0.0% Site not an SPA 

Antrim North Antrim coast 128 36 0.5% Site not an SPA 

Londonderry North Antrim coast 148 37 0.5% Site not an SPA 

Argyll and Bute The Oa SPA 71 45 0.2% SPA, species not a qualifying feature 

Londonderry Downhill 350 46 1.0% Site not an SPA 

Antrim Gobbins 791 52 1.9% Site not an SPA 

Kyle and Carrick Ailsa Craig SPA 299 63 0.6% SPA, component of internat. important 
assemblage 

Argyll and Bute Rinns of Islay SPA 704 63 1.4% SPA, species not a qualifying feature 
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Table A4. Guillemot. Proportions of SPA and non-SPA colony totals estimated to occur in the Project study area. 

County Colony 
(SMP database site or stretch of 
coast) 

Seabird 
2000 
count 

Distance 
(km) 

Estimated 
% from 
colony 

Species SPA status 

Antrim Rathlin Island (whole coastline and 
stacks) 7 7 <0.1% Site not an SPA 

Antrim Rathlin Island SPA 130,445 12 95.2% SPA, important pop. of a non-Annex 1 
species 

Antrim Sheep Island SPA 439 16 0.2% SPA, species not a qualifying feature 

Antrim Causeway Coast 185 16 0.1% Site not an SPA 

Argyll and Bute Largybaan 243 25 0.1% Site not an SPA 

Argyll and Bute Sanda Island, Sheep Island and 
Glunimore Island 3,290 35 0.8% Site not an SPA 

Argyll and Bute The Oa SPA 174 45 <0.1% SPA, species not a qualifying feature 

Antrim Gobbins 1,484 52 0.2% Site not an SPA 

Kyle and Carrick Ailsa Craig SPA 5,675 63 0.8% SPA, component of internat. important 
assemblage 

Argyll and Bute Rinns of Islay SPA 1,002 63 0.1% SPA, species not a qualifying feature 

Wigtown Port Mona, Devil's Bridge, 
Laggantulloch Head 144 94 <0.1% Site not an SPA 

Argyll and Bute North Colonsay and Western Cliffs 
SPA 26,429 97 2.3% SPA, component of internat. important 

assemblage 
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Table A5. Razorbill. Proportions of SPA and non-SPA colony totals estimated to occur in the Project study area. 

County Colony 
(SMP database site or stretch of coast) 

Seabird 
2000 
count 

Distance 
(km) 

Estimated 
% from 
colony 

Species SPA status 

Antrim Rathlin Island (whole coastline and stacks) 100 7 0.6%   

Antrim Rathlin Island SPA 22,975 12 88.7% Important migratory population  

Antrim Sheep Island SPA 963 16 2.8% Not a  qualifying species 

Antrim Causeway Coast 948 16 2.7%   

Argyll and Bute Mull of Kintyre 27 23 0.1%   

Argyll and Bute Largybaan 61 25 0.1%   

Argyll and Bute Craigaig, Kintyre 3 29 <0.1%   

Antrim Skerry Islands 15 34 0.0%   

Argyll and Bute Sanda Island, Sheep Island and Glunimore 
Island 2,910 35 3.8%   

Argyll and Bute The Oa SPA 589 45 0.6% Not a  qualifying species 

Argyll and Bute Islay - East (Port Askaig to Bowmore) 26 49 <0.1%   

Antrim Gobbins 552 52 0.5%   



  NERGY PROJECT 

Fair Head Tidal Energy Park HRA Report  January 2017 

Volume 4 

Appendix 4.2: Habitat Regulations Appraisal p.120 

Table A6. Puffin. Proportions of SPA and non-SPA colony totals estimated to occur in the Project study area. 

County Colony 
(SMP database site or stretch of coast) 

Seabird 
2000 
count 

Distanc
e (km) 

Estimate
d % from 
colony 

Species SPA status 

Antrim  Rathlin Island SPA 695 12 85.1% SPA, component of internat. important 
assemblage 

Antrim  Causeway Coast 3 16 0.3% Site not an SPA 

Argyll and Bute Sanda Island, Sheep Island and 
Glunimore Island 264 35 11.1% Site not an SPA 

Antrim  Gobbins 28 52 0.8% Site not an SPA 

Kyle and Carrick Ailsa Craig SPA 20 63 0.5% SPA, species not a qualifying feature 

Argyll and Bute North Colonsay and Western Cliffs SPA 1 97 <0.1% SPA, species not a qualifying feature 

Donegal Horn Head to Fanad Head SPA 189 121 2.3% Eire SPA, listed species 
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1 INTRODUCTION AND SOURCES OF INFORMATION 

 

In April 2014 Environmental Scientifics Group (ESG) were commissioned by DP Energy Ireland 

Ltd to carry out a geological desk study and also conduct a hydrographic and geophysical survey 

over the proposed Fair Head Tidal Energy Site and cable route options. The geological desk study 

was required to review and summarise the Client provided information and the geological and 

other data published and supplied by other agencies. The near shore marine survey was required 

to provide information on seabed bathymetry and sub-bottom geology as part of the pre-

engineering survey.  

 

The report has been divided into two separate parts as listed below. 

 

Part 1  - Geological Desk Study 

Part 2 - Hydrographic and Geophysical Survey 

 

This part of the report provides a summary of the background information, provided in the 

Invitation to Tender document, on the site, water depths and tidal conditions, followed by a review 

of data published by the Geological Survey of Northern Ireland (GSNI), the British Geological 

Survey (BGS) and also data made available by the Agri-Food and Biosciences Institute of 

Northern Ireland (AFBI).  

 
The following sources of information (see also References) have been used in preparation of this 

report: 

• The published solid geology map covering the onshore area adjacent to the site, GSNI 

Sheet N8 (2002). 

• The published Quaternary (superficial) geology map of Northern Ireland, GSNI (1991).  

• BGS Website  

• Report on the geology of the Malin-Hebrides sea area, BGS Report (1993).   

• Extracts from seabed habitat mapping, AFBI Report. 

 

2 THE SITE 

 

The development area is located approximately 2 km off the coast of Antrim at Fair Head. The 

development area and the proposed cable survey area to landfall at Ballycastle and the cable 

survey area in the vicinity of Murlough Bay are shown in Figure 1. The total combined survey area 

is approximately 10.1 km2. 
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Water depth across the general area varies considerably reaching depths of over 100 m. Depths 

within the Fair Head development area range from 27 and 50 m in depth. These areas have been 

identified from Admiralty Chart Data and the more recent and detailed bathymetric survey of the 

waters around Northern Ireland which has been undertaken as part of the Joint Irish Bathymetric 

Survey (JIBS). 

 

The seabed off the North Eastern coast of Antrim falls very steeply along the shore to depths of 

approximately 30 m. Between Fair Head and Torr Head the drop between 30 m and 50 m contours 

is less steep. From the 50 m contour the gradient is approximately 0.45 degrees towards the 

centre of the North Channel where depths of 315 m exist.  

 

The sea around Fair head is noted for strong tidal forces, with variable and strong tidal currents 

producing a series of eddies at the interface of Rathlin Sound and the North Channel. Tidal 

currents in the open sea off the north coast of Ireland during mean spring tides are at their 

maximum in the area between Fair Head and Mainland Scotland. Transect surveys of the site 

have indicated spring peaks of 3.3 m/s depth averaged.   

 

3 ONSHORE SOLID GEOLOGY 

 

The geology of the onshore area is summarised below in relation to the Tow Valley Fault which 

runs approximately south west to north east and crosses the coastline immediately east of  

Ballycastle. Reference may be made to the extract of the geological map and the cross section 

presented as Figures 2 and 3.  

  

The trend of the Tow Valley Fault offshore is discussed further in Section 5. It is noted however 

that the landfall end of the cable survey area at Ballycastle straddles the fault line. 

 

The downthrown strata outcropping on the north west side of the fault are predominantly extrusive 

rocks of Palaeogene age comprising the Lower Basalt Formation of the Antrim Lava group. These 

rocks also form the majority of Rathlin Island. Small areas of the underlying Upper Cretaceous 

Ulster White Limestone Formation outcrop on the coast to the north west of Ballycastle and also 

on Rathlin Island. This Formation comprises hard white chalk with flint nodules in bands and a 

basal sandy conglomerate. 
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Outcropping on the south east side of the Tow Valley fault are older strata of Carboniferous age 

which comprise extrusive and sedimentary strata of the Ballycastle Group. These strata form the 

coastal area between Ballycastle and Fair Head and around to the western part of Murlough Bay. 

Above Fair Head they include a major dolerite sill of Palaeogene age. The downward sequence of 

formations which make up the Ballycastle Group are the Ballyvoy Sandstone, Murlough Shale, 

Glenshesk Tuff, Carey River Basalt and Eglish Sandstone. These strata include minor sill and 

dyke intrusions. Worked coals crop out on the coastal cliffs in the Ballyvoy Sandstone. The strata 

of the Ballycastle Group generally show an approximately southerly dip of some 10 to 12 degrees. 

The strata at sea level comprise the Carey River Basalt at Fair Head and progressively younger 

strata to the south west and south east of Fair Head. However, folding of strata in the area of 

Murlough Bay has resulted in a northerly dip of some 30 degrees at the eastern end of the 

Carboniferous outcrop. The geological map shows the presence of a series of minor faults along 

the coast between Ballycastle Bay and Fair Head, trending in an approximately north south 

direction. 

 

The Carboniferous strata are underlain by Neo-Proterozoic (Dalradian) rocks, comprising rocks of 

the Argyll Group, which outcrop to the south east and form the eastern part of Murlough Bay. 

These rocks are predominantly metamorphic including psammites, schists and phyllites and also 

beds of volcanic or volcaniclastic origin. 

 

Extensive areas of landslip are mapped immediately inland of Murlough Bay. 

 

Considering the generalised southerly dip of the Carboniferous strata, and with reference to the 

geological cross section, Figure 3, the outcrop of the Carboniferous strata is expected to extend 

offshore to a distance varying around the coastline and the underlying Neo-Proterozoic rocks to 

outcrop further offshore. 

  

4 ONSHORE SUPERFICIAL GEOLOGY 

 

In the Fair Head and Murlough Bay area, bedrock is shown to be at or near surface. A cover of 

Glacial Till is mapped south of Fair Head and is shown to extend to or close to the coast in the 

Ballycastle area. An area of Glacial Sand and Gravel is also mapped inland which extends close to 

the coast locally between Fair Head and Ballycastle. Alluvium is mapped along the courses of the 

Carey, Glenshesk and Tow Rivers which meet immediately to the South of Ballycastle where they 

flow into the sea. 
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5 OFFSHORE GENERALISED GEOLOGY AND STRUCTURAL ELEMENTS 

 

This section is based primarily on the findings of the BGS Report on the geology of the Malin and 

Hebrides sea area and provides general comment on the geology and structural elements of that 

area as a background to the more detailed information given in Section 6. When interpreting the 

offshore geology it is generally necessary to extrapolate from the adjacent land, where the geology 

has been intensively studied. Work on offshore geology has only been in progress since the late 

1960s. 

 

The most significant difference between the geology of the Scottish (and Antrim) landmass and the 

submarine geology off its west coast is that a large area offshore is underlain by Permian and 

Mesozoic rocks. A number of sedimentary basins form the lower-lying and generally smoother 

zones between ridges of older rock. These younger rocks crop out only sporadically on land and 

occur extensively only where they have been protected from erosion by the presence of thick 

basalts, for example in Antrim.  

 

The basins are commonly bounded by faults that were initiated during the Caledonian orogeny or 

earlier, and reactivated during and after the Permo-Triassic as normal faults. Important 

dislocations that extend offshore include the Tow Valley Fault. The topography of the sea bed was 

greatly modified by the Quaternary ice sheets which strongly eroded the weaker Mesozoic 

sediments in preference to the metamorphic and igneous rock types, resulting in substantial over-

deepening of the sedimentary basins. Many of these basins have since been partly filled with 

Quaternary sediments. Present-day sedimentation is greatly affected by the tidal streams which 

are often strong, particularly in the North Channel (see Figure 4,) where they have swept away any 

Quaternary sediment to leave Permo-Triassic or older rocks at the sea bed.  

 

The main structural elements which have influenced the geology of the desk study area are shown 

in Figure 5 which includes the approximate location of the Tow valley Fault extending offshore. 

This suggests an approximate linear extension of the Tow Valley Fault offshore passing close to 

and south east of Rathlin Island. The Rathlin Trough is bounded by the extensions of the Foyle 

and Tow Valley Faults, both of which may be related to large Caledonian dislocations in Scotland. 

The Highland Border Ridge is shown on the south east side of the Tow Valley Fault extending out 

from the existing Antrim landmass and beyond which is the North Channel Basin. 
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6 OFFSHORE SOLID GEOLOGY 

 

6.1 South East of the Tow Valley Fault 

 

The development area and much of the cable survey area is located south east of the Tow Valley 

Fault in the structural area referred to as the Highland Border Ridge. However the south west part 

of the cable survey area, approaching  Ballycastle, is expected to be in close proximity to the Tow 

Valley Fault and, at least in part, on the north west side of the fault. 

 

A check on records of offshore boreholes available on the BGS website did not reveal any data in 

or close to the desk study area. 

 

Reference to Figure 6 indicates the Highland Border Ridge to be formed primarily of Dalradian 

(Neo-Proterozoic) metamorphic rocks. These rocks (the Argyll Group) are mapped onshore to the 

south east of the Tow Valley Fault, where they are overlain by Carboniferous strata onshore 

adjacent to much of the desk study area. (see Figure 2).  

 

Dalradian rocks are mapped onshore in the eastern part of Murlough Bay where they may be 

expected to extend offshore. Elsewhere in the desk study area the outcrop of the Carboniferous 

strata is expected to extend offshore with the underlying Dalradian Rocks outcropping further out 

to sea. 

  

The extent of the outcrop of the Carboniferous strata and the Formations at outcrop in the sea-bed 

are expected to vary around the coastline (see Section 3). Based on approximate strata dips and 

bathymetry data it is estimated that the outcrop of Carboniferous strata may extend of the order of 

1 to 3 km offshore the extent being least off the northernmost part of Fair Head.  It is noted that the 

BGS report refers to some exploitation of submarine coal seams within the Carboniferous strata off 

the mainland of Scotland but not in the Antrim area. 

 

6.2 North West of the Tow Valley Fault 

 

The south west part of the cable survey area is likely, at least in part, to be on the north west side 

of the Tow Valley Fault. Whilst Palaeogene extrusive rocks are mapped onshore in this area 

Figure 7 shows the underlying Cretaceous sedimentary rocks that outcrop offshore. Rathlin Island 

has been shown to be an outlier of extrusive rock. The Cretaceous rocks are believed to be 

underlain by Permo-Triassic strata.   
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7 OFFSHORE SUPERFICIAL (QUATERNARY) GEOLOGY 

 

The distribution of Quaternary formations in the Malin-Hebrides sea area is shown in Figure 8. The 

BGS report indicates that Quaternary deposits are absent in the North Chanel. An area of the Jura 

Formation and also of undifferentiated Quaternary are shown immediately south and east of 

Rathlin Island. The desk study area however is within an area in which Quaternary deposits are 

classified as thin (less than approximately 20 m), patchy or absent. 

 
 

8 SEA-BED SEDIMENTS 

 

Very generalised information on sea-bed sediments in the BGS report indicates that due to the 

strong currents the sediments in the desk study area are predominantly gravelly and the North 

Channel, between Northern Ireland and the Kintyre Peninsula is largely floored by bare rock. 

 

Sea bed habitat mapping by AFBI included surveys in Ballycastle Bay, in the western part of the 

cable survey area, and also on the south east side of Fair Head, in the development and Murlough 

Bay areas. The mapping was carried out using RoxAnn acoustic ground discrimination with 

ground-truthing undertaken in stages using towed video surveys. 

 

Tidal currents in the Ballycastle Bay area often exceed 3 knots and as a consequence there are 

few fine sediments on the seafloor. The mapping in Ballycastle Bay showed sea bed at depths 

shallower than 20 m to be characterised by boulderfields interspersed with sand and cobbles. In 

deeper water north east of Ballycastle the bed tended to be coarse sand and further east, harder 

substrates dominated by cobble beds.  

 

The coast to the south east of Fair Head is subject to very strong tidal currents. Close inshore is a 

rubble and boulderfield slope. Into deeper water, rubble predominates before grading into cobbles 

on coarse sediment further offshore. 
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Cross Section of Onshore Geology 
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Simplified Bathymetry 
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The Main Structural Elements of the Malin-Hebrides Area 

Notes: 
 
Reproduced by permission of the British Geological 
Survey. © NERC. All rights reserved.  CP14/070 

 

Project 

Project No. 

Carried out for 

Fair Head Tidal Energy Project 
Geological Desk Study 

L4209-14 

DP Energy Ireland Ltd 

Figure 

5 
Page 1 of 1 

 



 

 

Generalised Solid Geology of the Malin-Hebrides Area 
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Distribution of Cretaceous Rocks in and around the Rathlin Trough 
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Distribution of Quaternary Formations to the South of Skye 

Notes: 
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1 INTRODUCTION 

In April 2014 Environmental Scientifics Group (ESG) were commissioned by DP Energy Ireland 

Ltd to carry out a geological desk study and also conduct a hydrographic and geophysical survey 

over the proposed Fair Head Tidal Energy Site and cable route options. The geological desk study 

was required to review and summarise the Client provided information and the geological and 

other data published and supplied by other agencies. The near shore marine survey was required 

to provide information on seabed bathymetry and sub-bottom geology as part of the pre-

engineering survey.  

The report has been divided into two separate parts as listed below. 

Part 1  - Geological Desk Study 

Part 2 - Hydrographic and Geophysical Survey 

This part of the report describes the hydrographic and geophysical survey fieldwork undertaken 

and presents the results for the work carried out. 

The scope of work for the near shore operations was specified to include the following aspects: 

 Swathe Bathymetric Survey 

 Side Scan Sonar Survey 

 Magnetometer Survey 

 Single Channel Seismic Reflection Survey 

The survey was carried out in accordance with the contract specification. 

Survey works were completed between 28 April 2014 and 13 May 2014.  

2 THE SITE AND GEOLOGY 

2.1 The Site 

The Development Area is located approximately 2 km off the coast of Antrim at Fair Head. The 

Development Area and the proposed cable survey area to landfall at Ballycastle and the cable 

survey area in the vicinity of Murlough Bay are shown in Figure B1, Enclosure B. The total 

combined survey area is approximately 10.1 km2. 
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Seabed levels within the Fair Head development area range down to 60 metres Chart Datum (CD) 

as shown on the Admiralty Chart.  

At Ballycastle the tide is semi-diurnal in character with the following values: 

Highest High Water  MHWS  1.3 m CD 

Lowest High Water  MHWN  1.0 m CD 

Mean Sea Level  MSL   0.8 m CD 

Highest Low Water  MLWN  0.7 m CD 

Lowest Low Water  MLWS  0.4 m CD 

Chart Datum at Ballycastle is 0.82 metres below Ordnance Datum (Belfast).  

Despite the relatively low tidal range the sea around Fair Head is noted for strong tidal currents 

producing a series of eddies at the interface of Rathlin Sound and the North Channel. 

2.2 Geology 

The published geological information obtained from the BGS and other sources is summarised in 

Part 1 of this report. 

3 FIELDWORK 

3.1 Scope of works 

The survey objectives were to provide information on the following within the proposed area: 

 Seabed levels. 

 Bedrock level and any geomorphological features present e.g. buried channels 

 The presence of any debris or obstructions on or in the seabed sediments 

 Seabed characterisation  

 The presence of any magnetic targets 

In order to meet these objectives, the following techniques were employed during the survey 

 Multibeam Echo Sounding 

 Single Channel Seismic Reflection Profiling 

 Side Scan Sonar  
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 Magnetometery 

3.2 Survey Plan 

The survey was completed on a 50 metre line spacing to provide sufficient sub-bottom data 

coverage to accurately define the shallow geology within the area. In shallow water areas (<20 

metre) it was necessary to reduce the line spacing to provide complete coverage for the multibeam 

echo sounding data.  

Survey lines were orientated into the direction of the prevailing tidal current, where possible, to 

minimise yawing of the towfish in the expected tidal flow. All systems were run simultaneously, 

with cross lines conducted at approximately 500 metre spacing to provide cross tie information. 

Technique Line Plan 

Bathymetric Survey – Swathe 

Minimum 100% seabed coverage. 
Programmed to include minimal 15% 
overlap between swathes. Object 
detection to maximum Order 1 
requirements 

Cross lines every 500 metres 

Following issues with the multibeam 
system aboard the offshore vessel, 
limited swathe data was collected 
offshore during the 2014 survey.  The 
inshore survey was completed to the 
above specification.  The offshore data 
collected was utilised to confirm the 
2008 JIBS data was sufficient for the 
survey requirements. 

 

Side Scan Sonar Survey 
200% seabed coverage. 

Data were collected along lines 50 
metres apart  

Sub-Bottom Profiler 
Data were collected along lines 50 
metres apart. 

Cross lines every 500 metres 

Magnetometer Data were collected on all side scan 
lines 
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3.3 Fieldwork Activities 

Daily progress reports for the duration of the project are presented in Enclosure A. In summary, 

the following activities were completed. 

On 27 April 2014 the equipment was checked and packed for travel at the Deeside office. The 

survey team then travelled on the overnight ferry arriving in Belfast at 06:30 on the 28 April.  

On 28 April 2014 loading and assembling of equipment aboard RV Corystes commenced. During 

the mobilisation a technical problem arose with the Kongsberg EM3002 MBES mounted on the 

vessel.  

Mobilisation of ESG systems was completed at the end of 29 April 2014, however problems with 

the vessel MBES had not been resolved. The vessel sailed to Belfast Lough on the morning of 30 

April to undertake a GAMS calibration and wet test the other systems, the vessel then returned to 

Belfast to await resolution of the MBES problem.  

The vessel sailed on 1 May 2014 and carried out a MBES patch test and a USBL calibration in 

Belfast Lough on route to the survey area at Fair Head. Survey operations commenced on 2 May 

2014, technical problems occurred with the SBP and the SSS, however these were resolved and 

the survey continued. The MBES failed late on during the same day. Survey operations continued 

without collection of MBES data.  

On 4 May 2014 the vessel returned to Belfast with an eleven hour break in survey operations.  

Offshore survey operations were completed very late on 6 May 2014 and the vessel returned to 

Belfast arriving 09:00 on 7 May 2014.  

Equipment was demobilised from the Corystes and transferred to the trailer mounted MV Pulsar 

which then travelled to Ballycastle where it was launched.  

The wiring and testing of systems on the Pulsar was carried out on 8 May including wet tests. 

Inshore surveys were carried out and completed between 9 and 12 May 2014.  

Equipment was demobilised form the Pulsar in Ballycastle on 13 May 2014. The vessel was 

recovered by trailer to Deeside on 15 May 2014. 

Hourly weather observations during survey activities on the RV Corystes were recorded and are 

displayed in Enclosure B Table B3. Weather observations made during survey operations on the 

MV Pulsar were recorded on the Daily Operations Reports in Enclosure A. 
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3.4 Vessels 

The RV Corystes was used for the majority of the survey and was provided by the Client. She is a 

52.25 metre Research Vessel operating from Belfast which undertakes a variety of survey work for 

government agencies and academic institutions based in Northern Ireland.  

The vessel was mobilised at her home port at Belfast. Equipment wet tests and calibrations were 

completed in the sheltered waters of Belfast Lough at equivalent water depths to those anticipated 

on site prior to the vessel steaming to site. On demobilisation in Belfast some systems were 

transferred directly to the trailer mounted inshore vessel from the Corystes 

The inshore surveys (areas shallower than the 20 metre CD contour) were undertaken from the 

MV Pulsar. The MV Pulsar is a Cheetah Marine 7.2 metre Catamaran with a beam of 2.6 metres 

and a maximum draught of less than 0.5 metres. The vessel is owned and operated by ESG 

Surveys. 

3.5 Equipment and Personnel 

The following items of equipment were mobilised to site for use throughout the survey, technical 

information about the equipment can be found in Enclosure F; 

Portion of Survey Type of Equipment Item of Equipment 

Surface Positioning Marine Survey Navigation 
Applanix POS-MV320 Inertia aided RTG Global 
Positioning System. 
C-NAV GPS system 

 Roll, pitch and heave 
compensation & heading 

Applanix POS-MV320 Inertia aided RTG Global 
Positioning System. 

 Navigation software QPS QINSy. 

 Tidal data Applanix POS-MV320 Inertia aided PPK Global 
Positioning System. 

Sub-surface 
Positioning USBL System 

Sonardyne Scout plus 
Sonardyne 8024 Transducer 
Sonardyne Omni Transponder 

Hydrographic Survey Swathe System 
R2 Sonic 2024 
Mini SVS 
Valeport 650 SVP 

 Side Scan Sonar Klein system 3000 digital Side Scan Sonar system with 
spare tow fish 

 Recorder CodaOctopus DA4G Geophysical Acquisition System 

 Sub-bottom  EG&G Uniboom Sub-tow System 
Applied Acoustics 301 boomer catamaran (spare) 
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Portion of Survey Type of Equipment Item of Equipment 
AAE CSP1000 capacitor power Supply 
Hydrophone 

Computing facilities  Laptop & desktop computers 
 

Others  
Safety Equipment 
Access to email, web and ESG Servers available via 
3G network connection onboard 

 

The following personnel were mobilised to site to carry out the survey from the Corystes; 

Paul Dodd    Party Chief/Senior Surveyor 

Carmelo Mazzaglia   Surveyor 

Andrea Mazzaglia   Surveyor 

John Smith    Geophysicist 

Timothy Ellis    Surveyor  

Alastair Blower    Geophysicist 

For the Inshore Surveys the following staff were used: 

Alastair Blower    Geophysicist/Surveyor 

Andrea Mazzaglia   Surveyor 

 

3.6 Positioning and Navigation 

3.6.1 Surface Positioning and Navigation 

A CNAV 3500 Global Positioning System (GPS) receiving subscription RTG corrections was used 

as the primary positioning system on board during the survey, the RTG corrections were also 

output from the CNAV and interfaced with the POS-MV320 to optimise its motion correction 

performance.  
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Geodetic Parameters 

Datum WGS 84 
Semi Major Axis 6378137.000m 
Inverse Flattening 298.257223563 
Projection Name Universal Transverse Mercator (UTM) 
Projection Type Transverse Mercator Zone 29 
Latitude of Origin 0° North 
Central Meridian 9° West 
False Easting 500000.000m 
False Northing 0.000m 
Scale Factor 0.9996 
Units International Metre 
 Vertical Datum CD UKHO VORF 

Prior to the system installation aboard the vessel, a position verification check of the CNAV 3050 

was conducted over a survey station established on the quay side adjacent the vessel berth. The 

survey station was established using a Leica SR530 dual frequency geodetic GPS receiver. Raw 

data collected for 1 hour 30 minutes were post processed using Ordnance Survey Ireland (OSI) 

Active Rinex data and Leica Geo Office processing software. The results of the check can be 

found in Enclosure C, Figure C1.  

The raw navigation and attitude data from the POS-MV 320 were logged in POSView 5.1. After the 

completion of the survey these data, together with GPS correction data (RINEX) downloaded from 

the OSI and the Ordnance Survey’s OSNET service, were processed in POSPac MMS 6.2 to 

produce a Post Processed Kinematic (PPK) navigation solution. The vertical accuracy of this PPK 

navigation solution (<10 cm) enable it to be used to tidally reduce the bathymetric data. As the 

PPK navigation provides accurate heights in the GPS datum ellipsoid it is necessary to shift the 

data to the survey vertical datum, this was achieved using the United Kingdom Hydrographic 

Office (UKHO) Vertical Offshore Reference Frame (VORF) model. VORF gives an ellipsoid to CD 

separation of -55.1 metres for the nearshore area at Ballycastle and 55.0 metres for the nearshore 

area at Murlough. 

For survey operations QPS QINSy 8.1 was used to combine and log the position, attitude, 

heading, multibeam echo sounder (MBES) and magnetometer data. QINSy also provided a 

navigation screen to allow the vessel helm to steer predefined survey lines.  

The offsets for all of the survey equipment on both the Corystes and Pulsar were positioned using 

a combination of a Leica 1205 Electronic Total Station (ETS) and a measuring tape. RTK GPS 

with a Leica GS25 smart rover utilising local base station corrections were also used to confirm 
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various offsets. These offsets were entered into QINSy enabling the dynamic calculation of the 

position and orientation of all survey sensors. 

3.6.2 Sub-Surface Positioning 

A Sonardyne Scout Ultra Short Base Line (USBL) acoustic positioning system was used to provide 

a position for the side scan sonar tow fish when towed astern of the vessel. Dynamic calibrations 

were conducted by anchoring a beacon on the seabed and steering the vessel along a 

predetermined path. The Sonardyne Casius software then calculated a series of corrections to be 

applied to the positional data. Calibration sheets are included in Enclosure C. 

A Valeport 650 Sound Velocity Probe (SVP) was used to measure the acoustic velocity through 

the water column. An average value was input into the USBL system. The full velocity profile was 

used during processing of the bathymetry data. 

The Sonardyne Scout USBL was interfaced with QINSy, this allowed the position of the side scan 

sonar and magnetometer tow fish to be displayed on the navigation screens. QINSy applied a 2D 

constant velocity Kaleman filter to the fish position to correct for the small navigation jumps 

inherent in USBL positioning. QINSy then fed the filtered side scan fish position to a Coda Octopus 

DA4G Geophysical Acquisition System to be logged concurrently with the side scan data. 

The position of the sub towed boomer system was calculated by QINSy via a manual layback from 

the tow point, again this position was fed to the Coda Octopus DA4G Geophysical Acquisition 

System to be logged concurrently with the sub bottom profile data. 

3.7 Bathymetric Survey 

3.7.1 Multi-beam Echo Sounding 

Due to the failure of the Konsberg EM3002 MBES on the Corystes, the few lines of data collected 

on the main survey were processed only for the purpose of comparison with and validation of the 

2008 JIBS dataset.  

The inshore bathymetric surveys were conducted utilising a R2Sonic 2024 wideband high 

resolution multibeam system. The R2Sonic has a selectable operating frequency (200 to 400 kHz) 

and beam variable swathe coverage between 10˚ and 160˚.  

The following equipment was interfaced to the R2Sonic 2024: -  
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 GPS time tags and PPS (pulse per second). 

 Applanix POS-MV320 for roll compensation. 

 Valeport MiniSVS to record and apply sound velocity at transducer face. 

 

The calibration or patch test of the R2 sonic MBES system aboard the Pulsar was carried out close 

to Ballycastle on 8 May 2014. The purpose of a patch test was to establish and correct for 

misalignments between the MBES reference frame and the reference frame of the vessel/motion 

reference unit. A suitable location was found containing the two prerequisites for a patch test, an 

area of relatively flat seabed and a distinct slope or seabed object. The patch test was processed 

using the software QPS QINSy 8.1 Validator module. 

A single line was run twice in opposite directions over flat seabed and a reef. These lines were 

used to calculate roll and pitch offsets. A third line was run offset from the previous lines. This was 

used in conjunction with the previous offset line which had been run in the same direction to 

calculate the heading calibration value. The efficacy of the derived calibration offsets was 

assessed visually by inspecting cross sections of data chosen to highlight any calibration derived 

mismatches and the residual values produced by the automated calibration tool in Validator. All 

residuals were <2 cm indicating a successful patch test. 

In addition a fourth latency check line was run. This consisted of a line run in the same direction as 

a previous line over the reef but at a greater speed (6 knots instead of 4 knots). As the acquisition 

QINSy PC, the motion reference unit and the MBES were all fed with a common PPS (pulse per 

second) feed no latency was expected. Validator does not allow a latency calibration as QPS 

advocates a philosophy of eliminating latency rather than calibrating for it. The latency check line is 

therefore run to confirm the correct operation of the time syncing and stamping systems in the 

survey spread. Here the latency check line confirmed that there was no navigation latency present.  

Sound velocity profiles of the water column were measured using a Valeport 650 Sound Velocity 

Probe (SVP). These profiles were loaded into the QINSy software to allow real time correction for 

water column ray bending. Profiles were taken at least daily and more often where the surveyor 

judged that there had been a significant change in the structure of the water column. In all survey 

areas the water column was well mixed due to turbulence caused by the strong tidal currents. The 

Valeport mini Sound Velocity Sensor (SVS) mounted on MBES head was used by the system to 

accurately resolve beam angles in real time.  
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3.7.2 IHO order 1 compliance 

The requirements for IHO standard order 1 hydrographic surveys call for a minimum set of 

parameters to be adhered to (IHO standards for Hydrographic Surveys S-44, 2008).  

Table 3.7.2 compares the standard with the ESG’s survey specification 

 IHO Minimum Standard 
Order 1 

ESG Survey 
Specification 

Horizontal accuracy (95 % 
confidence level) 

5 m + 5% of depth <0.1 m 

Depth accuracy for 
reduced depths (95 % 
confidence level) 

Constant depth error = 0.25 m 
depth dependent error =0.013 

Accuracy exceeded 

100 % bottom search As required Conducted 
System detection 
capability 

>2 m in depths of up to 40 m >1 m in depths of up to 
40 m 

Maximum line spacing 3* average depth or 25 m, 
which ever is greater 

50 m offshore water 
depth >20m 
25 m or less inshore 

Horizontal control Primary control: 10 cm at 95 
% confidence level 
Secondary control: 50 cm at 
95 % confidence level 

Active RINEX data 
sourced via OSI and 
OSNET websites:0.05 
m 

Tidal observations Error not to exceed Γ 10 cm at 
95% confidence level 

PPK GNSS 
corrections applied as 
reductions to the 
bathymetric data 

Notes: 
Γ = (depth error squared + (dependent error * depth) squared 

 

It is understood that the JIBS data used for the offshore portion of the works are also compliant 

with IHO order 1. Computations of error based on the raw data have shown both depth dependant 

and independent uncertainties for horizontal and vertical accuracy were +0.03 metres, when 

calculated at the 95% confidence level, which are lower than the IHO specification of + 0.39 

metres (IHO standards for Hydrographic Surveys S-44, 2008).  

3.8 Side Scan Sonar Survey 

A dual frequency Klein 3000 side scan sonar system was utilised for this aspect of the survey. 

Both high (500 kHz) and low (100 kHz) were recorded simultaneously. Range was set to 100 

metres. For operations from the Corystes the sonar fish was towed astern of the survey vessel 

from a powered winch and positioned using a USBL transponder. On the Pulsar the sonar fish was 
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towed on a soft tow cable astern on the vessel with a manually applied offset distance being 

applied to correct the position of the sonar fish. In very shallow water the sonar fish was towed on 

a bridle over the side of the vessel.  

During the survey the data were viewed and recorded by a Coda Octopus DA4G Geophysical 

Acquisition System. This allowed the quality of the data to be monitored and enhanced in real time 

whilst digitally recording all raw data for further processing and creating a mosaic of the sea bed. 

3.9 Seismic Reflection Survey 

An EG&G Uniboom sub-tow profiling system with an Applied Acoustics CSP300 power supply was 

utilised for all work carried out from the Corystes. The system was fired at either 3 pulses-per-

second at 200 J or 4 pulses-per-second at 100 J.  

For the inshore surveys an Applied Acoustics 301 catamaran and 8 element hydrophone were 

used with similar firing rates and power settings to those used for the main survey.  

During the survey the data were viewed and recorded by a Coda Octopus DA4G Geophysical 

Acquisition System. This allowed the quality of the data to be monitored and enhanced in real time 

whilst digitally recording all raw data for further processing. 

3.10 Magnetometer Survey 

A single Geometrics G-882 Caesium Vapour Marine Magnetometer was utilised for this aspect of 

the works. On the Corystes, for the main survey, the magnetometer fish was ‘piggybacked’ 10 

metres behind the side scan sonar at a sufficient distance from the survey vessel to be outside the 

vessel’s magnetic field. Data, including USBL positioning, was logged on a computer running 

Geometric MagLog software. 

For the inshore surveys the magnetometer was soft towed separately with manual laybacks 

applied to position the sensor. In very shallow water the magnetometer was buoyed to prevent it 

touching the seabed whilst being towed at a distance astern of the Pulsar to prevent any magnetic 

interference from the vessel. Data were recorded and monitored as a trace within QINSy 

navigation software. 
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4 RESULTS 

4.1 General 

On line analysis of data quality at times necessitated the need to revise the survey plan. A 

particular issue encountered during the survey works was the acquisition of data of unacceptable 

quality due to the speed of the tidal flow around fair head in particular. During these times, data 

were only acquired whilst running in one direction over the survey area. 

The raw data acquired during the survey operations were processed to produce charts, and 

listings presented in Enclosures D and B. 

The data collected during the hydrographical and geophysical survey were processed and are 

presented as a series of charts.  

Drawing Number Description 

L4209‐14/01 100MW and Deployment Area Track Chart 

L4209‐14/02  100MW and Deployment Area Seabed Soundings Chart 

L4209‐14/03  100MW and Deployment Area Side Scan Sonar Mosaic 

L4209‐14/04  100MW and Deployment Area Magnetic Anomaly Chart 

L4209‐14/05  100MW and Deployment Area Seabed Features Chart 

L4209‐14/06  100MW and Deployment Area Isopachyte Chart 

L4209‐14/07  100MW and Deployment Area Reduced Rockhead Chart 

L4209‐14/08  10MW Track Charts 

L4209‐14/09a & 09b   10MW Route Charts 

L4209‐14/10  10MW Seabed Soundings Charts 

L4209‐14/11  10MW Side Scan Sonar Mosaics 

L4209‐14/12  10MW Magnetic Anomaly Charts 

 

These charts have been derived as briefly explained below. 

4.2 Bathymetry 

For the main survey areas multibeam sounding data were obtained from the United Kingdom 

Hydrographic Office (UKHO) for the JIBS survey undertaken in 2008 “Runabay Head to The Tuns” 

HMOI 1240. The data were provided in GSF format and were processed using IVS 3D Fledermaus 
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software to project the soundings geographical coordinates to UTM29N and then produce a one 

metre sounding grid. 

The swathe bathymetric data are presented as a colour shaded relief image overlain by contours. 

The entire data set was used in the construction of the image but for clarity only selected 

soundings have been annotated.  

Comparisons between the 2008 JIBS data and the 2014 bathymetric data were made using 

selected data from the 2014 survey of the DA region of the survey area, Murlough Bay and 

Ballycastle. These comparisons were made to facilitate the identification of any large variations in 

bed level in the area and to allow verification the quality of the JIBS 2008 data through comparison 

with 2014 data. Results of the comparison are displayed in Enclosure B, Figure B5 and show that 

in general, the 2014 seabed levels agree to within ±0.3 metres of the 2008 survey.  There are 

some areas where larger variations are identified in both Ballycastle and Murlough Bays which 

suggest that there may have been some loss of materials since 2008 particularly at shallower bed 

levels in Murlough Bay. 

Inshore data were processed using the industry standard hydrographic processing packages QPS 

QINSy and IVS 3D Fledermaus. Data processing methodology followed the guidelines specified by 

the IHO (IHO standards for Hydrographic Surveys S-44, 2008). Position and depth data were 

controlled for outliers and artefacts subsequent to processing the position data, depth corrections 

for water level changes through motion variations (Applanix POSPAC), attitude data, on-line speed 

of sound corrections, latency, depth and position coordination and signal validation.   

Data were cleaned and validated via QPS QLoud 2.3 software and patch test calibration and tidal 

data from the PPK navigation solution. Data were only accepted that fell within acceptable 

accuracies as stated in the IHO Minimum Standards for hydrographic surveys. Any soundings not 

meeting this specification were flagged and rejected but not erased. Results of the patch test are 

shown in table 4.2 below.  

 CO 
Latency 0.00s 

Roll -0.910° 
Pitch 1.050° 
Yaw -0.950° 

Table 4.2. Patch test misalignment correction values for 8th May 2014. 
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A 1 metre binned dataset was produced based on mean value of the soundings contained within 

the bin and this was merged with the 1 metre grid from JIBS survey data. 

Seabed levels in the Development Area range between 40 to 70 metres below CD and are based 

on the JIBS data. The irregular nature of the bed indicates rock to be at or close to the seabed. 

Bed levels in the proposed 100MW cable corridor range from CD to approximately 45 m to 55 m 

CD where the area abuts the Development Area. The seabed slopes quite steeply from the shore 

down to approximately 45 m CD to form a channel running parallel to the coast line. The match 

between the JIBS and R2 Sonic data is very close within the overlap areas. 

From Ballycastle along the centre of the proposed 10MW cable route the bed slopes gently from 

CD reaching 45 m CD at approximately 2.4 km. The wreck shown to the east of Ballycastle on the 

Admiralty Chart was detected by the MBES, the side scan sonar and the magnetic surveys some 

220 metres north of its charted position. Data from the three survey systems obtained over the 

wreck are presented in Figure B3, Enclosure B. The match between the JIBS and R2 Sonic data is 

very close within the area, From 2.4 km the seabed rises to 26 m CD at 3.5 km before falling to 58 

m CD at 6.1 km and then rising to approximately 45 m CD within the Development area at 

approximately 9 km.  

4.3 Seabed Features 

Side scan sonar data have been combined into a mosaic using the Coda GeoKit software. 

Interpretation of seabed texture and identification of features and objects have been annotated on 

the charts. Dimensions of seabed features, where shown, have been measured from the digital 

data using the Coda GeoKit software. This also allows identification of features that may not be 

visible on the printed drawings.  

The seabed material and features have been interpreted based on the intensity and character of 

the side scan sonar returned signal. The seabed in the survey area is composed of five types. 

 Areas of seabed displaying a hummocky texture with high reflectivity and extremely   
variable relief are interpreted as rock outcrop. 

  Areas where the seabed displays an irregular texture and relief with a moderate 
reflectivity and scattered highly reflective point contacts are interpreted as coarse gravel 
with boulders. 

  Areas where the seabed appears highly reflective with relatively low relief are interpreted 
as gravel with cobbles. 

  Areas where the seabed shows a smooth texture with high reflectivity are interpreted as 
sandy gravel. 
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  Areas where the seabed shows a smooth or rippled texture with low reflectivity are 
interpreted as sand. 

 

Any individual side scan targets identified on the records have been coordinated and dimensioned 

and are listed as Sonar Contacts in Table B1 Enclosure B. 

 

Deployment Area and 100MW Cable Area 

The side scan sonar data over a large proportion of the Deployment Area have been interpreted to 

be gravel with boulders, however this is very close in designation to rock and it is possible that this 

may be indicative of a very thin veneer of sediment over rock. Some channel features are also 

apparent in this area. The material in these areas is indicative of gravel with little to no presence of 

boulders. The sediment in these regions shows characteristics most like that of the area of the 

10MW cable route marked as gravel with cobbles. In places the change in sediment characteristics 

can become hard to distinguish. In these areas, information gained from the other datasets were 

used to help delineate the boundary. Within the 100MW cable area rock outcrops close to the 

shore with seabed over the remainder of the area being gravel with cobbles. 

10MW Cable Route 

Close to Ballycastle the bed is sandy with small ripples and a clear transition running from east to 

west across the 10MW corridor at some 1 km along the route. North of this area the seabed 

becomes coarser in character (sandy gravel), with the wreck located in this area. At approximately 

3.2 km the bed becomes more reflective in character (probably gravel with cobbles) to 5 km where 

it becomes more reflective and irregular, with some channel features present, very similar to that at 

the Deployment area. 

4.4 Shallow Geology 

In order to ascertain the required depth of investigation of 20 metres or more for the site, a boomer 

system was utilised. In theory, this system can deliver a penetration depth of up to 90 metres in 

shallow water with favourable conditions. Due to conditions on site, with strong tidal currents etc. 

penetration achieved was closer to 40 metres. Whilst this system offers the depth of penetration 

required by the survey specification, the resolution is lower than that of other, higher frequency, 

systems. To achieve a more detailed sub bottom dataset for the seabed, a pinger survey would 

need to be conducted. This would offer a more detailed, higher resolution, shallow investigation of 
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the seabed and near surface geology. However, it would not have reached the required 

penetration below the seabed to meet the scope of works. 

The data were processed and picked using Coda Survey Engine Seismic+ software which allows 

gains and filters to be added to enhance sub surface reflections for picking. The picked reflectors 

are then exported to Terramodel for contouring before final presentation in AutoCAD. A velocity of 

1650 ms-1 was assumed for the materials beneath the seabed and used to convert the travel times 

to depth. The results of the geophysical survey are presented on charts in Enclosure D. 

Deployment Area and 100MW Cable Area 

Within the 100MW Cable Area a sub bottom reflector can be identified which probably corresponds 

to rock head. The sediment thickness increases from the near shore rock outcrops towards the 

Deployment Area, reaching a thickness of approximately 20 metres close to the centre of the 

bathymetric channel described above. Within the Development Area rock is at or very close to the 

seabed. Some relatively thin (a few metres thick) patches of very coarse sediment do occur within 

the Development Area. No correlation between these areas and the sonar and MBES data could 

be identified. 

10MW Cable Route 

A reflector interpreted as rock was identified close to shore in Ballycastle, this can be traced to 4.9 

km along the route where it fades from the seismic records. Thereafter traces of a deep reflector 

can be seen intermittently on the seismic records. An example of a seismic record from a cross 

profile along the 10MW corridor shows a deep reflector, interpreted to be rock, fading from the 

records. This may be due to changes in the character of the overlaying sediments, the presence of 

coarser materials such as cobbles and boulders would increase attenuation of seismic energy 

resulting in the disappearance of the reflector from the records. An intermediate reflector a few 

metres below the seabed can be seen close to Ballycastle which disappears after approximately 1 

km. This coincided with the change in seabed from sand to sandy gravel. The reflector is 

considered to be the base of the sand horizon inshore at Ballycastle. 

4.5 Magnetometer Results 

The magnetometer data were imported into Geosoft Oasis Montaj for processing. After the USBL 

navigation data were smoothed, the magnetometer data were processed using a series of non-

linear filters to separate high and low frequency anomalies. The high frequency anomalies 
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represent man-made ferrous objects or highly localised, highly magnetic geological features at or 

near the surface. The low frequency anomalies represent deeper underlying geology.  

The residual total magnetic field shows areas of high disturbance particularly within the 

Development Area but also along sections of the 10MW corridor. The origins of these are the 

igneous rocks that exist at the site. At the Development Area and the 100MW corridor linear trends 

can be seen in the magnetic data generally running north to south. These may be due to linear 

geological features such as dykes. Outside of these magnetic areas only two single magnetic 

contacts could be identified that might be due to man made features. These are listed in Table B2, 

Enclosure B. One of these corresponds to the charted wreck close to Ballycastle (Figure B3, 

Enclosure B). No linear features that might be associated with cables or pipelines were detected 

by the survey. 

5 SAFETY 

All staff were inducted on to site and briefed on the project requirements by the site safety and 

environmental supervisor (SSES). A record of the induction is kept in the following document; ESG 

Surveys Project Plan L4209-14. 

All operations and procedures on site during the survey adhered to ESG Surveys method 

statement and control measures put in place as a result of carrying out a risk assessment.  

An incident resulting in damage to a side scan sonar fish occurred when the item impacted with 

the sheath block during deployment. This incident did not involve any risk to personnel however it 

was reported and investigated using ESG procedures to prevent any further recurrences. 
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Date Sun
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
09:00 14:00 M
18:30 22:30 M

Status Time Sea state Vis miles
Mob/Demob M 9 hrs 00 min 9 hrs 00 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min hrs min 08:00 Dir. Force
Breakdown B hrs min hrs min 12:00 Dir. Force
Weather WOW hrs min hrs min 16:00 Dir. Force
Standby STBY hrs min hrs min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Bathymetric and Geophysical Survey

DP Energy Ireland Ltd

Weather Forecast: 
24Hr Plan: Commence mobilisation of vessel, JS travel to site

27/04/2014

Engine Details Personnel on board
Fuel oil remaining 100% Engine hours run: n/a PD, AB, TE, RV
Comments:
RV - Russell Venning      PD - Paul Dodd               AM - Andrea Mazzaglia
AB - Alistair Blower         TE - Tim Ellis                  CM - Carmelo Mazzaglia
JS - John Smith              DH - Drummond Hosea
Weather Forecast & Plan for next 24Hrs:

Summary of Times Weather Conditions

Travel to Belfast

Today Cumulative Wind

Ferry travels over night to Belfast arrival 06:30

AM, CM & DH travel to Belfast via Flights / Ferry

Times (Local) DIARY OF OPERATIONS Status

Check and load equipment at Deeside office

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT

DAILY SURVEY OPERATION REPORT

27/04/2014
L4209-14

RV Corystes 01

[L4209-14_DPR.xlsx 270414] Page 1 of 44



 

Date Sun
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
50:00 50:00

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 27/04/2014

Bathymetric and Geophysical Survey

DP Energy Ireland Ltd

Magnetometer

Comment

Bathymetry

Single Channel SBP
SSS

Comments

Near Miss
Safety Incident
Lost Time Incident
Other

Clients Representative Comments:

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding

Safety Observations

Toolbox Talk
Safety Drills
Safety Inductions

Observations (Other vessels, fishing activity etc):

Man Hours Worked (hh:mm)

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT

DAILY SURVEY OPERATION REPORT

27/04/2014

Health Saftey Environment records
Type Comment

L4209-14
RV Corystes 01

[L4209-14_DPR.xlsx 270414] Page 2 of 44



 

Date Mon
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
07:00 09:00 M
09:00 09:30 M
09:30 12:30 M

12:30 13:15 M

13:15 19:00 M
19:00

Status Time Sea state Vis miles
Mob/Demob M 12 hrs 00 min 21 hrs 00 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min hrs min 08:00 Dir. Force
Breakdown B hrs min hrs min 12:00 Dir. Force
Weather WOW hrs min hrs min 16:00 Dir. Force
Standby STBY hrs min hrs min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:
Accomodation unavailable for ESG personnel aboard vessel overnight until Tuesday Evening (29/04)

Weather Forecast & Plan for next 24Hrs:

Weather Forecast: 
24Hr Plan: Continue mobilisation of vessel, Complete GAMS calibration late PM

28/04/2014

Engine Details Personnel on board
Fuel oil remaining 100% Engine hours run: n/a PD, AB, JS, TE, AM, CM, DH

Summary of Times Weather Conditions
Today Cumulative Wind

Arrive Vessel and commence mobilisation, load all equipment aboard vessel
Receive vessel induction from Len Featherstone
Continue mobilisation of equipment aboard vessel.  JS arrives on site 11:00
Conduct ESG Project Induction,  Attendees include all ESG staff and nominated 
AFBI and Vessel Staff 
Continue equipment mobilisation
End of day, ESG personnel off site

RV Corystes 02
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

28/04/2014
L4209-14

[L4209-14_DPR.xlsx 280414] Page 3 of 44



 

Date Mon
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
84:00 134:00

2 2

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 28/04/2014

Magnetometer
Single Channel SBP

SSS
Bathymetry

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Safety Inductions Vessel Induction & ESG Induction
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk
Safety Drills

RV Corystes 02
DP Energy Ireland Ltd

Health Saftey Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

28/04/2014
L4209-14

[L4209-14_DPR.xlsx 280414] Page 4 of 44



 

Date Tue
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
08:00 09:30 M
09:30 10:00 M
10:00 11:00 M

11:00 11:30 M

11:30 17:30 M

17:30 17:45 M

17:45 22:00 M
22:00

Status Time Sea state Vis miles
Mob/Demob M 14 hrs 00 min 35 hrs 00 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min hrs min 08:00 Dir. Force
Breakdown B hrs min hrs min 12:00 Dir. Force
Weather WOW hrs min hrs min 16:00 Dir. Force
Standby STBY hrs min hrs min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep............................................. Date:

Comments:
RG - Raymond Gilmore (SIC)  AS - Alec Simpson (Vessel Master)   All ESG staff staying aboard MV Corystes.  Trial 
deployments of towfish completed. 
Planned GAMS calibration not completed due to issues with MBES preventing vessel departure
Weather Forecast & Plan for next 24Hrs:

Weather Forecast: S or SE F4 or F5, Slight or Moderate, Fog patches
24Hr Plan: Complete GAMS, USBL & Gyro calibrations whilst awaiting replacment deck unit.

29/04/2014

Engine Details Personnel on board
Fuel oil remaining 100% Engine hours run: n/a PD, AB, JS, TE, AM, CM, DH

Summary of Times Weather Conditions
Today Cumulative Wind

Continue equipment mobilisation.
End of day

Arrive Vessel and continue mobilisation of equipment
Toolbox talk with AS  / RG re Survey plan
Continue equipment mobilisation
Turn on MBES (EM3002) system (SIS).  Error reported by system - no communication 
with transducer.  Inform RG.  DH contacts Kongsberg,  reseat boards.  Issue still 
present.  AFBI attend site trying to resolve (ongoing)
ESG continue with equipment mobilisation.  
RG departs vessel to collect replacement EM3002 deck unit from Kongsberg 
(Aberdeen)

RV Corystes 03
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

29/04/2014
L4209-14

[L4209-14_DPR.xlsx 290414] Page 5 of 44



 

Date Tue
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
98:00 232:00

2 2

1 3

Time Type

Signatures
Contractors Rep ...................................... Clients Rep.............................................Date: 29/04/2014

Magnetometer
Single Channel SBP

SSS
Bathymetry

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Safety Inductions Vessel Induction by Vessel Master
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Deployment of SSS/Gradiometer & SBP System
Safety Drills

RV Corystes 03
DP Energy Ireland Ltd

Health Saftey Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

29/04/2014
L4209-14

[L4209-14_DPR.xlsx 290414] Page 6 of 44



 

Date Wed
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
00:00 08:00 STBY

08:00 09:10 M

09:10 10:00 STBY

10:00 15:55 STBY

15:55 16:55 STBY

16:55 17:45 STBY

17:45 18:55 STBY

18:55 20:30 STBY

20:30 21:30 STBY

21:30 00:00 STBY

Status Time Sea state Vis miles
Mob/Demob M 1 hrs 10 min 36 hrs 10 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min hrs min 08:00 Dir. SE Force 4 Calm 5
Breakdown B hrs min hrs min 12:00 Dir. SE Force 4 Calm 5
Weather WOW hrs min hrs min 16:00 Dir. SE Force 4 Calm 5
Standby STBY 22 hrs 50 min 22 hrs 50 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep............................................. Date:

Comments:
DH - Available to continue with ESG mobilisation following assiting AFBI with MBES issues yesterday. 
AFBI staff (JB - Jonathon Beattie, WC - William Clarke, MS - Matt Service).
ESG equipment mobilised and tested.  MBES and USBL calibrations outstanding to be completed en-route to site
Weather Forecast & Plan for next 24Hrs:

Weather Forecast: SE backing E or NE 4 or 5 Occ. 6 in north, Slight or Moderate, Rain or Showers, Moderate or Good
24Hr Plan: Await installation of spare MBES transducer, confirm system operational, complete USBL calibration and 
Multibeam patch test during transit.

30/04/2014

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM, DH

Summary of Times Weather Conditions
Today Cumulative Wind

RG returns to vessel accompanied by JB, wait for AFBI Technical staff to install 
replacement deck unit. AFBI surveyor (JB) discovers hull mounted MBES SV probe not 
responding.
WC, JB and DH test AFBI Multibeam systems
Replacement EM3002 deck unit operational with spare transducer head and cable, 
Continue tests
Standby

Drop ropes and transit to fairway buoy.
Conduct GAMS Calibration and  trial deployment and wet tests of towed systems, whilst 
time available due to MBES non functionality
Recover towed syetems and transit back to port.  Magnetic gradiometer array 
discovered to be not towing correctly and spinning in prop wash causing damage to 
cable.  Reverting to using a single magnetometer towfish.
Vessel alongside berth, await delivery of EM3002 deck unit

RV Corystes 04
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

30/04/2014
L4209-14

Survey Team Standby whilst awaiting Functional MBES system
Start of shift, complete ESG equipment mobilisation.  Decision taken to leave berth to 
conduct delayed GAMS Calibration whilst waiting for replacement EM3002.  Vessel 
Master notifies Port Authority of intention to leave berth at 9am.  

[L4209-14_DPR.xlsx 300414] Page 7 of 44



 

Date Wed
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
98:00 330:00

2 4

3

Time Type

Signatures
Contractors Rep ...................................... Clients Rep.............................................Date: 30/04/2014

Magnetometer 200
Single Channel SBP 200

SSS 200
Bathymetry 200

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Wet test of towed systems & conducting GAMS Cal
Safety Drills

RV Corystes 04
DP Energy Ireland Ltd

Health Saftey Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

30/04/2014
L4209-14

[L4209-14_DPR.xlsx 300414] Page 8 of 44



 

Date Thu
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
00:00 07:30 STBY

07:30 09:00 STBY

09:00 12:00 M
12:00 13:00 STBY
13:00 14:50 M
14:50 15:15 M
15:15 17:30 WOW

17:30 19:45 STBY

19:45 22:00 M

22:00 23:05 M

23:05 00:00 M
00:00

Status Time Sea state Vis miles
Mob/Demob M 9 hrs 30 min 45 hrs 40 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min hrs min 08:00 Dir. Force
Breakdown B hrs min hrs min 12:00 Dir. NE Force 5 Moderate 10+
Weather WOW 2 hrs 15 min 2 hrs 15 min 16:00 Dir. NE Force 5 Moderate 10+
Standby STBY 12 hrs 15 min 35 hrs 05 min 20:00 Dir. ENE Force 2 Slight 10+
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

MBES functional with SIS, intergrate with ESG systems
DH - Departs Vessel, await line crew to drop ropes at 1pm.
Drop ropes and transit to patch test area proposed by AFBI
Arrive MBES patch test site, conduct SVP

RV Corystes 05
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

01/05/2014
L4209-14

Survey Team Standby whilst awaiting Functional MBES system
Start of shift. MS & RG arrive vessel, and decision made for DH to connect 
replacement EM3002 to existing head

Commence patch test, sea conditions unsuitable for MBES patch test.  Commence 
Deploy seabed beacon and commence USBL calibration,  System not receiving 
sufficient 'pings' to enable calibration.  Investigate issue.
Recover seabed beacon and exchange beacon, redeploy.

USBL calibration completed, recover seabed beacon  Weather conditions deemed to 
have sufficiently improved to allow MBES patch test to be undertaken, conduct SVP

Commence patch test
End of day

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM, DH

Summary of Times Weather Conditions
Today Cumulative Wind

Comments:
DH - Leaves vessel at 12pm
ESG equipment mobilised and tested.  MBES and USBL calibrations outstanding to be completed en-route to site

Weather Forecast & Plan for next 24Hrs:

Weather Forecast: E or NE 5 to 7, veering SE 4 or 5, Slight or Moderate, Showers then fair, Moderate or Good
24Hr Plan: Complete transit to site and commence survey of 10MW coorridor.

01/05/2014

[L4209-14_DPR.xlsx 010514] Page 9 of 44



 

Date Thu
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
84:00 414:00

2 5
1 1
1 4

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

01/05/2014
L4209-14

Man Hours Worked (hh:mm)
Toolbox Talk Deployment of single mag, deployment of beacon
Safety Drills Vessel muster drill

RV Corystes 05
DP Energy Ireland Ltd

Health Saftey Environment records
Type Comment

Safety Incident
Lost Time Incident
Other

Safety Inductions Pre-Sailing induction
Safety Observations
Near Miss

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Bathymetry 200

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Single Channel SBP 200
SSS 200

Magnetometer 200

01/05/2014
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Date Fri
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
00:00 01:00 M

01:00 06:00 M

06:00 08:00 WK

08:00 10:30 B

10:30 17:30 B

17:30 18:30 Stby

18:30 19:15 WK
19:15 21:45 B
21:45 22:10 WK
22:10 22:40 WK

22:40 23:00 STBY

23:00 00:00 WK
00:00

Status Time Sea state Vis miles
Mob/Demob M 6 hrs 00 min 51 hrs 40 min 00:00 Dir. ENE Force 2 Slight 10+
Transit Tr hrs min hrs min 04:00 Dir. ENE Force 3 Slight 10+
Working WK 4 hrs 40 min 4 hrs 40 min 08:00 Dir. SSE Force 3 Slight 10+
Breakdown B 12 hrs 00 min 12 hrs 00 min 12:00 Dir. SSE Force 2 Slight 10+
Weather WOW hrs min 2 hrs 15 min 16:00 Dir. SE Force 1 Slight 10+
Standby STBY 1 hrs 20 min 36 hrs 25 min 20:00 Dir. SE Force 3 Slight 10+
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:
Vessel crewman required to leave vessel due to family bereavement. Survey schedule replanned to take into account 
the tidal conditions and the of the station keeping capabilities of the vessel.

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: S or SE 4 to 5. Moderate or rough. Moderate or good, occasionally good.
24Hr Plan: Continue geophysical survey. Liase with AFBI regarding the MBES

02/05/2014

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM

Summary of Times Weather Conditions
Today Cumulative Wind

End of Day

Conduct SVP, redeploy equipment.
Fault with SSS, investigate fault
Continue survey of 10MW corridor
Survey to the east of Fair Head -100 MW area- due to tidal conditions
MBES failed. Diagnostics revealed an issue of communication between the 
processer and the transducer head. MBES survey postponed until the situation can 
be discussed with AFBI. Geophysical survey continued at DA_008
Survey continued

Arrive site. Conduct SVP, deploy towed systems tune. Start collecting data main 
deployment area.
SBP profiler sytem fails during vessel manouvre, investigate fault
SBP profiler fault resolved, fault with SSS and Magnetometer array discovered, 
investigate fault
Fault with SSS and magnetometer resolved. Recover equipment for vessel crew 
transfer, 2 vessel crew leave vessel

RV Corystes 06
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

02/05/2014
L4209-14

Continue patch test

Patch test completed, transit to site
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Date Fri
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
72:00 486:00

1 6
1
4

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 02/05/2014

Magnetometer 19 19 200 91%
Single Channel SBP 19 19 200 91%

SSS 19 19 200 91%
Bathymetry 13 13 200 94% MBES Failed

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Deployment of towed systems
Safety Drills

RV Corystes 06
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

02/05/2014
L4209-14
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Date Sat
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
00:00 03:30 WK

03:30 06:30 WK

06:30 07:50 WK
07:50 10:00 WK

10:00 13:00 WK

13:00 17:45 WK

17:45 18:30 WK

18:30 20:55 WK
20:55 21:10 WK
21:10 21:35 WK

21:35 22:00 WK

22:00 00:00 WK
00:00

Status Time Sea state Vis miles
Mob/Demob M hrs min 51 hrs 40 min 00:00 Dir. SSE Force 3 slight 10 +
Transit Tr hrs min hrs min 04:00 Dir. SSE Force 2 calm 10
Working WK 24 hrs 00 min 28 hrs 40 min 08:00 Dir. E Force 5 Moderate 6
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. E Force 4 Moderate 6
Weather WOW hrs min 2 hrs 15 min 16:00 Dir. SSE Force 4 Moderate 8
Standby STBY hrs min 36 hrs 05 min 20:00 Dir. SSE Force 4 Moderate 7
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:
Informed by RG (18:00) that vessel required to conduct a crew change, arriving Belfast at approximately 12pm

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: S or SE veering W 5 to 7. Rough or very rough. Moderate or good, occasionally poor.
24Hr Plan: Continue survey until 09:00, transit to Belfast Dock for crew change and return to survey area afternoon 04/05 

03/05/2014

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM

Summary of Times Weather Conditions
Today Cumulative Wind

End of day

Recover SSS to change over USBL beacon. Move to 100MW area due to tide 
conditions. Conduct SVP
Redeploy equipment and continue survey
Boomer capsized during a turn across tide. Recovered/redeployed.
Continue survey
Boomer surfing on surface due to tidal flow conditons. Move inshore, SE of Fairhead 
to avoid the full effects of the tidal flow. Continue survey.
Continue survey east of Fairhead

Recover SSS to change over USBL beacon. Move to DA due to tide coditions
Survey operations in 1 direction due to tide condition at DA
Move to 100MW area due to tide conditions, surveying in both directions.  
Discussed with RG contineing survey without MBES and agreed with RV to continue 
we geophysical survey only.
Move to 10 MW area due to tide conditions.

RV Corystes 07
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

03/05/2014
L4209-14

continue survey of DA survey region.
After discussion with helmsman, it was agreed that tidal conditions necessitated a 
move to the east of Fair Head to 10 MW survey region. Continue survey.
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Date Sat
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
72:00 558:00

2 8
1
4

Time Type
21:55 other vessel

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 03/05/2014

Magnetometer 80 99 200 51%
Single Channel SBP 80 99 200 51%

SSS 80 99 200 51%
Bathymetry 0 13 200 94%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments
No action necessary. Passing 1.1 mile to the north

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Deployment protocol for towed systems
Safety Drills

RV Corystes 07
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

03/05/2014
L4209-14
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Date Sun
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To

00:00 00:25 WK

00:25 02:55 WK
02:55 03:45 WK
03:45 08:30 WK
08:30 13:00 STBY
13:00 15:15 STBY
15:15 18:10 STBY
18:10 19:27 STBY
19:27 22:10 WK
22:10 00:00 WK
00:00

Status Time Sea state Vis miles
Mob/Demob M hrs min 51 hrs 40 min 00:00 Dir. SSE Force 2 moderate 6
Transit Tr hrs min hrs min 04:00 Dir. S Force 2 Slight 10
Working WK 13 hrs 03 min 41 hrs 43 min 08:00 Dir. SW Force 2 Slight 8
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. SxW Force 2 moderate 8
Weather WOW hrs min 2 hrs 15 min 16:00 Dir. S Force 2 moderate 7
Standby STBY 10 hrs 57 min 47 hrs 02 min 20:00 Dir. SE Force 5 mod/rough 6
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:
Successful crew change at Belfast South Dock.

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: E or SE 5 to 7 occasionally 8. Rough or very rough. Rain. Moderate or poor, becoming good.
24Hr Plan: Continue survey of 100 MW and DA survey area, check survey coverage to confirm re-runs

04/05/2014

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM

Summary of Times Weather Conditions
Today Cumulative Wind

Leave berth and transit to survey area
Arrive survey area and deploy equipment
Continue survey of DA area
Survey 100 MW area
END OF DAY

Transit to DA survey area. Run survey lines in one direction with the tidal flow.
Continue survey in DA area
Recover equipment and transit to Belfast for crew transfer
Arrive Belfast for crew transfer

RV Corystes 08
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

04/05/2014
L4209-14

Continue survey

Move to 10 MW survey region to take advantage of slack water as the tide turns. 
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Date Sun
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
72:00 630:00

1 9
1
4

Time Type
21:10 other vessel
21:34 other vessel

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 04/05/2014

Magnetometer 38 137 200 32%
Single Channel SBP 38 137 200 32%

SSS 38 137 200 32%
Bathymetry 0 13 200 94%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments
Vessel off Tor Head, approximately 2.3 miles to the south of MV Corystes
Vessel approximately 5.5 miles to the north of MV Corystes

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Redeployment of SBP and towed array
Safety Drills

RV Corystes 08
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

04/05/2014
L4209-14
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Date Mon
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
00:00 00:40 WK
00:40 05:00 WK
05:00 08:00 WK
08:00 09:15 WK
09:15 11:00 WK

11:00 15:50 WK

15:50 19:30 WK
19:30 20:10 WK
20:10 21:40 WK
21:40 22:20 WK

22:20 00:00 WK

00:00

Status Time Sea state Vis miles
Mob/Demob M hrs min 51 hrs 40 min 00:00 Dir. SE Force 5 mod/rough 7
Transit Tr hrs min hrs min 04:00 Dir. SE Force 5 rough 7
Working WK 24 hrs 00 min 65 hrs 43 min 08:00 Dir. SE Force 6 mod/rough 6
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. SSE Force 5 mod/rough 6
Weather WOW hrs min 2 hrs 15 min 16:00 Dir. SSE Force 6 Rough 6
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. S Force 3 mod 8
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Survey of 100 MW area
Survey of DA area

RV Corystes 09
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

05/05/2014
L4209-14

continue crossline survey
Re run of DA_005. Poor coverage due to vessel line keeping
Survey of DA area
Survey of 100 MW area Survey lines in 1 direction
Re run of survey lines in 100 MW area. Previous poor coverage due to poor vessel 
line keeping. 
END OF DAY

Move to 100 MW area due to tidal conditions
Survey 100MW area
Survey 100MW area in 1 direction due to vessel manouverability/tide conditions

Weather conditions deteriate, move to 10MW area and survey SBP cross lines.  SBP 
system flipping over due to sea state requiring multiple re-runs of cross line data. 
Lines run in 1 direction due to proximity of coastline to south west of 10MW corridor

Summary of Times Weather Conditions
Today Cumulative Wind

Comments:
Data collected in marginal conditions to reduce standing time, but is resulting in some additional re-running of data.

Weather Forecast & Plan for next 24Hrs: 
Weather Forecast: S or SE veering SW for a time, 5 to & occasionally gale 8, rough or very rough becoming moderate or 
rough, rain, moderate or poor becoming good
24Hr Plan: Continue survey of 100 MW and DA survey area.  Review of data and selct lines for reruns based on CQ and 
line keeping

05/05/2014

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM
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Date Mon
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
72:00 702:00

2 11
1
4

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

RV Corystes 09
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

05/05/2014
L4209-14

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk General overview of progress. Briefing new helmsman
Safety Drills

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

SSS 40 177 200 12%

% Outstanding Comment

Bathymetry 0 13 220 94% Total revised for x-lines

177 200 12%
Single Channel SBP 47 184 220 16% Total revised for x-lines

05/05/2014

Magnetometer 40
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Date Tue
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To

00:00 05:30 WK

05:30 06:30 WK

06:30 15:30 WK
15:30 17:30 WK
17:30 18:00 WK
18:00 20:20 WK

20:20 20:30 WK

20:30 20:40 WK

20:40 23:15 WK

23:15 23:30 WK

23:30 00:00 M
00:00

Status Time Sea state Vis miles
Mob/Demob M 0 hrs 30 min 51 hrs 40 min 00:00 Dir. SE Force 3 rough 7
Transit Tr hrs min hrs min 04:00 Dir. SW Force 3 mod/rough 7
Working WK 23 hrs 30 min 65 hrs 43 min 08:00 Dir. S Force 2 Slight 8
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. Force
Weather WOW hrs min 2 hrs 15 min 16:00 Dir. Force
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:
USBL Beacon damaged and lost during recovery of towed system. Reported to vessel master and to ESG Accident helpline 
once ashore

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: S or SW F4 or F5, inreasing F6 at times in SE. slight or moderate, becoming slight later. Rain or 
showers, occasionally moderate.
24Hr Plan: Return to Belfast, demob Corystes and commence mobilisation of Pulsar

06/05/2014

Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM

Summary of Times Weather Conditions

Complete cross lines move to 10MW area for re-runs. Deploy SSS and 
magnetometer tow.
SSS damaged during winching through sheave block on A frame. Applied acoustics 
transponder lost. SSS and magnetometer recovered to deck.
Continue re-runs of survey lines in 10 MW area.

Recover seismic equipment and secure all deck equipment for transit, conduct SVP.

Transit to Belfast Dock.
End of Day

Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

06/05/2014
L4209-14

Continue re-runs of survey lines in 100 MW area. Re-runs necessary due to poor 
data coverage through poor vessel line keeping. Survey lines in 1 direction
Re-runs in DA survey area. Re-runs necessary due to poor data coverage through 
poor vessel line keeping.
Move to 10MW area due to favourable tidal conditions to complete re-runs
Move to 100MW and DA area to complete re-runs
Recover SSS and magnetometer tow fish to conduct cross lines
Commence survey of cross lines with SBP system

RV Corystes 10
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS
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Date Tue
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
72:00 774:00

1 12
1
4

1 1

Time Type
01:26 Vessel
02:00 vessel
09:05 Vessel
09:09 Vessel
17:10 Vessel
19:18 Vessel

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Magnetometer 23 200 200 0%
Single Channel SBP 36 210 210 0%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

SSS 23 200 200 0%

% Outstanding Comment

Bathymetry 0 13 210 94%

3 miles to NNE of Corystes position.
0.5 miles S of Corystes position
2 miles ESE of Corystes position
2.3 miles SE of Corystes position, will pass 1 mile to the south of Corystes

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments
4.7 miles to stb. Vessel heading 144 degrees
5.1 miles to the south of Corystes. Vessel approching head on at time of observation.

Safety Incident
Lost Time Incident
Other USBL beacon damages and lost

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Towed equipment deployment. Overview of progress.
Safety Drills

RV Corystes 10
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

06/05/2014
L4209-14

Totals amended.  
Total No Km does not 

include re-run data or near 
shore area

06/05/2014
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Date Wed
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To

00:00 09:00 M

09:00 15:30 M

15:30 17:30 M
17:30 19:00 M
19:00

Status Time Sea state Vis miles
Mob/Demob M 19 hrs 00 min 74 hrs 40 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min 65 hrs 43 min 08:00 Dir. Force
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. Force
Weather WOW hrs min 2 hrs 15 min 16:00 Dir. Force
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

07/05/2014
L4209-14

Transit to Belfast Dock 

Arrive at berth (RV arrives Belfat 06:30), Commence demobilisation of Corystes and 
commence mobilisation of Pulsar
All ESG staff leave Corystes.  Pulsar taken to be launched at Ballycastle
Arrive Ballycastle and launch vessel
End of Day

RV Corystes 11
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS

Summary of Times Weather Conditions
Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, JS, TE, AM, CM
Comments:
Transit from survey area takes longer than anticipated

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast:
24Hr Plan: Continue mobilisation of Pulsar and wet test

07/05/2014
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Date Wed
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
84:00 858:00

3 15
1
4

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

07/05/2014
L4209-14

Man Hours Worked (hh:mm)
Toolbox Talk Demobilisation/mobilisation & lauching of Pulsar
Safety Drills

RV Corystes 11
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Bathymetry 0 0 30 100%
SSS 0 0 30 100%

Single Channel SBP 0 0 30 100%

Estimated nearshore Km

Magnetometer 0 0 30 100%

07/05/2014
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Date Thu
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
07:30 08:30 M
08:30 12:00 M
12:00 14:00 M
14:00 17:00 M
17:00 19:00 M
19:00 19:30 M
19:30

Status Time Sea state Vis miles
Mob/Demob M 12 hrs min 86 hrs 40 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min 65 hrs 43 min 08:00 Dir. Force
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. Force
Weather WOW hrs min 2 hrs 15 min 16:00 Dir. Force
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:
KM - Kevin Morton

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: SE F3 or F4, veering W or SW F4 or F5 occasionally F6. Slight or moderate. Rain or showers. 
Moderate or good
24Hr Plan: assess weather conditions and Commence nearshore survey

08/05/2014

Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, AM, KM

Summary of Times Weather Conditions

End of day

Wet test equipment
Leave berth at Ballycastle Harbour to conduct MBES patch test, conduct SVP
Return to berth, download and process patch test
Secure vessel, all ESG staff leave site

MV Pulsar 12
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

08/05/2014
L4209-14

Meeting with vessel skipper KM to discuss survey
Vessel induction and continue mobilisation of Pulsar
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Date Thu
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
48:00 906:00

1 16
1

1 5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 08/05/2014

Magnetometer 0 0 30 100%
Single Channel SBP 0 0 30 100%

SSS 0 0 30 100%
Bathymetry 0 0 30 100% Estimated nearshore Km

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Safety Inductions Vessel Induction
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Deployment of MBES
Safety Drills

MV Pulsar 12
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

08/05/2014
L4209-14
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Date Fri
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To

08:00 09:00 WK

09:00 09:30 WK

09:30 11:00 WOW

11:00 18:15 WK

18:15 18:45 WK
18:45 20:00 WK
20:00

Status Time Sea state Vis miles
Mob/Demob M hrs min 86 hrs 40 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK 10 hrs 30 min 76 hrs 13 min 08:00 Dir. W Force 5 Moderate 10
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. W Force 6 Moderate 10
Weather WOW 1 hrs 30 min 3 hrs 45 min 16:00 Dir. W Force 6 Moderate 10
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

09/05/2014
L4209-14

Arrive vessel and conduct vessel checks, start up systems a prepare navigation 
system
leave berth and transit to 10MW survey area (PD leaves site and travel back to 
Deeside)
Deploy equipment and conduct SVP, weather conditions marginal.  Attempt data 
collection it two direction, data quality not aceptable.  Decision made to transit to 
100MW area to find calmer water.
Deploy SSS and MBES and commence survey, multiple reruns required due to chop 
and large swell
Conduct SVP recover equipment and transit back to berth
Arrive berth. Back up all data, refuel and make vessel secure.

 MV Pulsar 13
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS

Summary of Times Weather Conditions

All staff leave vessel, end of day

Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, AB, AM, KM
Comments:

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: W or SW F5 or F6 becoming variable, then SE F3 or F4. Slight or moderate. Rain or showers. Good 
occasionally moderate
24Hr Plan: Continue nearshore survey (10MW)

09/05/2014
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Date Fri
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
48:00 954:00

1 17
1
5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

09/05/2014
L4209-14

Man Hours Worked (hh:mm)
Toolbox Talk Deployment of SSS
Safety Drills

 MV Pulsar 13
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Bathymetry 12 12 30 60%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Magnetometer 0 0 30 100%
Single Channel SBP 0 0 30 100%

SSS 8 8 30 73%

09/05/2014
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Date Sat
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
08:30 09:00 WK
09:00 09:30 WK
09:30 19:30 WK
19:30 19:45 WK
19:45 20:45 WK
20:45

Status Time Sea state Vis miles
Mob/Demob M hrs min 86 hrs 40 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK 12 hrs 15 min 88 hrs 28 min 08:00 Dir. SE Force 2 Slight 10
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. SE Force 2 Slight 10
Weather WOW hrs min 3 hrs 45 min 16:00 Dir. SE Force 2 Slight 10
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: E or NE F4 or F5 occasionally F6. Slight or moderate. Occasional rain. Moderate or good
24Hr Plan: Asses weather, attemp transit to 100MW area

10/05/2014

Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: AB, AM, KM

Summary of Times Weather Conditions

Conduct SVP and commence survey
Conduct SVP recover equipment and transit back to berth
Arrive berth. Back up all data, refuel and make vessel secure.
All staff leave vessel, end of day

 MV Pulsar 14
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

10/05/2014
L4209-14

Arrive vessel and conduct vessel checks
Leave berth and Transit to 10MW area
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Date Sat
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
36:45 990:45

17
1
5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 10/05/2014

Magnetometer 0 0 30 100%
Single Channel SBP 0 0 30 100%

SSS 18 26 30 13%
Bathymetry 45 57 57 0%

Inreased Km due to infill 
required

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk
Safety Drills

 MV Pulsar 14
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

10/05/2014
L4209-14
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Date Sun
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
09:00 09:45 WK
09:45 10:45 WK
10:45 19:30 WK
19:30 20:15 WK
20:15 20:45 WK
20:45

Status Time Sea state Vis miles
Mob/Demob M hrs min 86 hrs 40 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK 11 hrs 45 min 100 hrs 13 min 08:00 Dir. SE Force 4 Moderate 10
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. SE Force 4 Moderate 10
Weather WOW hrs min 3 hrs 45 min 16:00 Dir. SE Force 4 Moderate 10
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Comments:

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: NW F3 or F4 occasionally F5. Slight or moderate. Showers. Good
24Hr Plan: Assess weather, Continue survey of 10MW area

11/05/2014

Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: AB, AM, KM

Summary of Times Weather Conditions

Tune equipment and continue survey
Recover equipment and transit back to berth
Arrive berth. Back up all data, refuel and make vessel secure.
All staff leave vessel, end of day

 MV Pulsar 15
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

11/05/2014
L4209-14

Arrive vessel and conduct vessel checks
Leave berth and Transit to 100MW area
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Date Sun
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
35:15 1026:00

1 18
1
5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date: 11/05/2014

Magnetometer 12 12 30 60%
Single Channel SBP 12 12 30 60%

SSS 4 30 30 0%
Bathymetry 45 57 57 0%

Additional bathy infill 
required in 100MW area 
following review of data

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Man Hours Worked (hh:mm)
Toolbox Talk Deployment of towed equipment
Safety Drills

 MV Pulsar 15
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

11/05/2014
L4209-14
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Date Mon
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
08:45 09:30 WK
09:30 10:15 WK
10:15 12:55 WK
12:55 13:45 WK
13:45 19:00 WK
19:00 19:15 WK
19:15 20:00 WK
20:00

Status Time Sea state Vis miles
Mob/Demob M hrs min 86 hrs 40 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK 11 hrs 15 min 111 hrs 28 min 08:00 Dir. NW Force 2 Slight 10
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. NW Force 2 Slight 10
Weather WOW hrs min 3 hrs 45 min 16:00 Dir. NW Force 2 Slight 10
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

12/05/2014
L4209-14

Arrive vessel and conduct vessel checks
Leave berth and Transit to 100MW area
Conduct SVP and survey MBES infill lines
Recover equipment and transit back to 10MW area
Continue survey of 10MW area
Survey complete, recover equipment and transit back to berth

 MV Pulsar 16
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS

Summary of Times Weather Conditions

Arrive berth, back up all data and make vessel secure.
All staff leave vessel, end of day

Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: AB, AM, KM
Comments:

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: 
24Hr Plan: Demobilise MV Pulsar

12/05/2014
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Date Mon
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
33:45 1059:45

18
1
5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

12/05/2014
L4209-14

Man Hours Worked (hh:mm)
Toolbox Talk
Safety Drills

 MV Pulsar 16
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Bathymetry 45 57 57 0%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Magnetometer 18 30 30 0%
Single Channel SBP 18 30 30 0%

SSS 4 30 30 0%

12/05/2014
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Date Tue
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
09:00 15:30 M
15:30 22:30 M
22:30

Status Time Sea state Vis miles
Mob/Demob M 13 hrs 30 min 100 hrs 10 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min 111 hrs 28 min 08:00 Dir. Force
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. Force
Weather WOW hrs min 3 hrs 45 min 16:00 Dir. Force
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

13/05/2014
L4209-14

Arrive vessel and commence demobilisation of Pulsar
Travel to Belfast and await ferry
Ferry travels over night to Liverpool arrival 06:30

 MV Pulsar 17
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS

Summary of Times Weather Conditions
Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: AB, AM
Comments:

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: 
24Hr Plan: Recover Pulsar 15/05/14

13/05/2014
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Date Tue
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
27:00 1086:45

18
1
5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

13/05/2014
L4209-14

Man Hours Worked (hh:mm)
Toolbox Talk
Safety Drills

 MV Pulsar 17
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Bathymetry 45 57 57 0%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Magnetometer 18 30 30 0%
Single Channel SBP 18 30 30 0%

SSS 4 30 30 0%

13/05/2014
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Date Wed
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To

Status Time Sea state Vis miles
Mob/Demob M hrs min 100 hrs 10 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min 111 hrs 28 min 08:00 Dir. Force
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. Force
Weather WOW hrs min 3 hrs 45 min 16:00 Dir. Force
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

14/05/2014
L4209-14

No site work carried out on project, plan to recover Pulsar 15/05/2014

 MV Pulsar 18
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS

Summary of Times Weather Conditions
Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: AB, AM
Comments:

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: 
24Hr Plan: Recover Pulsar 15/05/14

14/05/2014
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Date Wed
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
1086:45

18
1
5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

14/05/2014
L4209-14

Man Hours Worked (hh:mm)
Toolbox Talk
Safety Drills

 MV Pulsar 18
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Bathymetry 45 57 57 0%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Magnetometer 18 30 30 0%
Single Channel SBP 18 30 30 0%

SSS 4 30 30 0%

14/05/2014
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Date Thu
Project No.

Vessel: Report No.
Client: Sheet 1 of 2

                                                    

From To
07:30 11:00 M
11:00 12:30 M
12:30 17:30 M
17:30 19:30 M
19:30 22:30 M
22:30

Status Time Sea state Vis miles
Mob/Demob M 15 hrs 00 min 115 hrs 10 min 00:00 Dir. Force
Transit Tr hrs min hrs min 04:00 Dir. Force
Working WK hrs min 111 hrs 28 min 08:00 Dir. Force
Breakdown B hrs min 12 hrs 20 min 12:00 Dir. Force
Weather WOW hrs min 3 hrs 45 min 16:00 Dir. Force
Standby STBY hrs min 47 hrs 02 min 20:00 Dir. Force
Other O hrs min hrs min

Crew: Client:

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

Status

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

15/05/2014
L4209-14

PD TE fly to Belfast and collect towing vehicle
Travel to Ballycastle
Arrive Ballycastle, recover survey vessel and prepare vessel for transport
Travel to Belfast and await ferry
Ferry travels over night to Liverpool arrival 06:30

 MV Pulsar 19
DP Energy Ireland Ltd

Times (Local) DIARY OF OPERATIONS

Summary of Times Weather Conditions

Vessel arrives Deeside 07:30 16/05/2014

Today Cumulative Wind

Engine Details Personnel on board
Fuel oil remaining Engine hours run: PD, TE
Comments:

Weather Forecast & Plan for next 24Hrs: 

Weather Forecast: 
24Hr Plan: Recover Pulsar 15/05/14

15/05/2014
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Date Thu
Project No.

Vessel: Report No.
Client: Sheet 2 of 2

                                                    

Today Total
720:00 1116:45

1 19
1
5

1

Time Type

Signatures
Contractors Rep ...................................... Clients Rep........................................ Date:

   Environmental Scientifics Group

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

DAILY SURVEY OPERATION REPORT

15/05/2014
L4209-14

Man Hours Worked (hh:mm)
Toolbox Talk Recovery of vessel on to trailer
Safety Drills

 MV Pulsar 19
DP Energy Ireland Ltd

Health Safety Environment records
Type Comment

Safety Incident
Lost Time Incident
Other

Safety Inductions
Safety Observations
Near Miss

Clients Representative Comments:

Observations (Other vessels, fishing activity etc):
Comments

Bathymetry 45 57 57 0%

Data Collected:
Technique No. of Km 

Today
No. of Km 

Total
Total to be 
surveyed

% Outstanding Comment

Magnetometer 18 30 30 0%
Single Channel SBP 18 30 30 0%

SSS 4 30 30 0%

15/05/2014
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Site Location Plan 

Notes: 
 
Not to Scale 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd 

Figure 

B1
Page 1 of 1

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 

B2
Page 1 of 12

 
  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 01-May-2014  15:15     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1484.77     
      Minimum 1484.55     
      Maximum 1484.99     
      Count 127.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1484.8 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 01-May-2014  21:50     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.10     
      Minimum 1484.89     
      Maximum 1485.43     
      Count 193.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.1 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 02-May-2014  05:37     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1484.76     
      Minimum 1484.26     
      Maximum 1485.29     
      Count 66.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1484.8 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 02-May-2014  18:10     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1484.81     
      Minimum 1484.31     
      Maximum 1485.34     
      Count 65.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1484.8 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 03-May-2014  17:40     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1484.90     
      Minimum 1484.49     
      Maximum 1485.37     
      Count 58.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1484.9 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 04-May-2014  18:30     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.26     
      Minimum 1484.51     
      Maximum 1486.05     
      Count 110.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.3 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 05-May-2014  19:03     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.16     
      Minimum 1484.64     
      Maximum 1485.67     
      Count 69.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.2 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 06-May-2014  23:30     
  Location: Fair Head     
  Vessel: RV Corystes     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.17     
      Minimum 1484.77     
      Maximum 1485.52     
      Count 48.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.2 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 08-May-2014  16:00     
  Location: Fair Head     
  Vessel: MV Pulsar     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.05     
      Minimum 1484.90     
      Maximum 1485.22     
      Count 29.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.1 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd
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B2
Page 10 of 12

 
  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 09-May-2014  08:33     
  Location: Fair Head     
  Vessel: MV Pulsar     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.09     
      Minimum 1484.81     
      Maximum 1485.37     
      Count 37.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.1 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 10-May-2014  08:15     
  Location: Fair Head     
  Vessel: MV Pulsar     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.27     
      Minimum 1484.93     
      Maximum 1485.58     
      Count 45.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.3 m/s Calculated: JS   

 



Sound Velocity Profile 

 

 
Notes: 
 
 

Project 

Project No. 
Carried out for 

Fair Head Tidal Energy Project
Hydrographic and Geophysical Survey
L4209-14
DP Energy Ireland Ltd

Figure 
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  Client: DP Energy Ireland Ltd     
  Job Number: L4209-14     
  Job Description: Fair Head Tidal Energy Project   
  Date & Time: 12-May-2014  08:50     
  Location: Fair Head     
  Vessel: MV Pulsar     
              
  Probe type: MIDAS SVP 5000      Serial No. 21712     
              

  Summary Statistics Mean 1485.62     
      Minimum 1485.43     
      Maximum 1485.87     
      Count 35.00     
 
  
 

            
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
  Mean Velocity = 1485.6 m/s Calculated: JS   

 



 

 

Wreck – 130 m box centred on 676115mE  6121805mN 

Notes: 
 
Not to Scale 
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R2 Sonic Multibeam Image 

 

 
Side Scan Sonar Mosaic 

 

 
Magnetic Residual Total Field 



 

 

Example Seismogram 

Notes: 
 
Not to Scale 
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Seabed 

Interpreted rock reflector - fading 

Sub Tow Multiple Reflection 

Seabed Multiple Reflection 











 

 

Sonar Contacts  

Notes: 
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Contact 
Number 

mE  mN 
Length 
(m) 

Width 
(m) 

Height 
(m) 

Comment 

1  683372.7  6123815.9  3.3  1.9  1.3  Boulder 
2  678899.5  6124060.0  4.7  1.2  0.9  Linear 
3  676121.4  6121804.3  45.0  3.0  3.4  Wreck ‐ Magnetic Contact 1 
4  678389.1  6124100.3  2.8  1.1  0.2  Boulder 
5  678496.4  6124062.6  2.6  0.5  0.1  Boulder 
6  678501.1  6124052.6  2.7  0.3  0.1  Boulder 
7  678596.2  6124189.0  5.1  1.2  0.5  Linear 
8  683573.4  6123478.1  4.4  1.1  0.3  Linear 
9  683443.1  6122917.2  1.6  0.7  0.4  Boulder 
10  683314.5  6122329.0  3.1  1.8  0.9  Boulder 
11  684797.2  6123017.9  1.8  2.1  0.8  Boulder 
12  684857.2  6122909.1  4.6  0.4  0.1  Linear 
13  684916.6  6122971.7  3.1  0.4  0.3  Boulder 
14  684764.2  6123013.5  2.4  0.3  0.1  Boulder 
15  682010.5  6124418.3  2.0  0.4  0.2  Boulder 
16  681937.1  6124494.3  2.4  0.4  0.3  Boulder 
17  676823.1  6122999.1  3.0  0.2  0.1  Linear 
18  683312.8  6122902.6  2.8  0.2  0.2  Boulder 
19  683288.2  6123023.4  1.5  0.5  0.1  Boulder 
20  683156.6  6123217.7  2.4  0.3  0.4  Boulder 
21  684382.5  6122870.7  5.9  0.4  0.1  Linear 
22  684041.1  6123137.8  3.6  0.5  0.1  Linear 
23  684004.2  6123331.0  1.6  0.3  0.2  Boulder 
24  683263.9  6124083.0  2.6  0.2  0.4  Linear 
25  684146.8  6124385.0  2.4  0.9  0.2  Boulder 
26  677109.3  6122826.6  1.6  0.7  0.2  Boulder 
27  679146.2  6123715.4  1.8  0.3  0.1  Boulder 
28  681836.1  6124102.2  3.7  0.5  0.3  Linear 
29  681096.4  6124316.6  1.8  0.3  0.2  Boulder 
30  681005.0  6124345.7  2.0  0.3  0.2  Boulder 
31  678266.3  6123935.8  6.6  0.4  0.1  Linear 

 



 

 

Magnetic Contacts  

Notes: 
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Contact 
Number 

mE  mN  Comment 

1  676118.8  6121812.2  Wreck ‐ Sonar Contact 3  
2  682807.8  6124429.1  No Sonar Contact  
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   Environmental Scientifics Group
 

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

HOURLY WEATHER REPORT

Date 02/05/2014 FRIDAY
Project No. L4209-14

Vessel: MV Corystes Report No. 01
Client: Fair Head Tidal Limited Sheet 1 of 1

                                                    

Time (GMT) Wind Speed Direction Visability Weather Sea State
00:00 5kts 110 ESE 10'NM+ OVERCAST 1.0M
01:00 7kts 100 EXS 10'NM+ OVERCAST 1.0M
02:00 6kts 100 EXS 10'NM+ OVERCAST 1.0M
03:00 9kts 110 ESE 10'NM+ OVERCAST 1.0M
04:00 9kts 100 EXS 10'NM+ PARTLY CLOUDED 1.0M
05:00 5kts 100 EXS 10'NM+ PARTLY CLOUDED 1.0M
06:00 10kts 110 EXS 10'NM+ PARTLY CLOUDED 1.0M
07:00 5kts 60 10'NM+ CLOUDY 0.5M
08:00 15kts 140 10'NM+ PARTLY CLOUDED 0.5M
09:00 10kts 140 10'NM+ 8/8 CLOUDED 1.5M INTIDE
10:00 12kts 140 10'NM+ 8/8 CLOUDED >0.5 OUT OF TIDE
11:00 8kts 90 10'NM+ 8/8 CLOUDED >0.5 OUT OF TIDE
12:00 6kts 140 10'NM+ OVERCAST 0.5M
13:00 10kts 100 EXS 10'NM+ 5/8 CLOUD 0.5M
14:00 8kts 120 SE 10'NM+ 5/8 CLOUD 0.5M
15:00 6kts 120 SE 10'NM+ 4/8 CLOUD 0.5M
16:00 5kts 120 SE 10'NM+ 4/8 CLOUD 0.5M
17:00 15kts 120 SE 10'NM+ PARTLY CLOUDED 0.5M
18:00 15kts 120 SE 10'NM+ CLOUDY 0.25M
19:00 10kts 120 SE 10'NM+ CLOUDY 0.25M
20:00 12kts 120 SE 10'NM+ CLOUDY 0.25M
21:00 10kts 160 10'NM 8/8 CLOUD 0.25 OUT OF TIDE
22:00 10kts 160 10'NM 8/8 CLOUD 0.25 OUT OF TIDE
23:00 5kts 160 10'NM 4/8 CLOUD 0.5M

[L4209-14_Hourly Weather Report - sheet 2.xlsx 280414] Page 1 of 1



   Environmental Scientifics Group
 

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

HOURLY WEATHER REPORT

Date 03/05/2014 SAT
Project No. L4209-14

Vessel: MV Corystes Report No. 01
Client: Fair Head Tidal Limited Sheet 1 of 1

                                                    

Time (GMT) Wind Speed Direction Visability Weather Sea State
00:00 8kts 160 10 4/8 CLOUD / STARRY 0.5M
01:00 7ks 140 10 3/8 CLOUD 0.5M
02:00 6kts 140 10 3/8 CLOUD 0.5M
03:00 7kts 150 10 3/8 CLOUD 0.5M
04:00 10kts 150 10 CLOUDY 0.5M
05:00 5kts 150 10 4/8 CLOUD 0.5M
06:00 15kts 160 10 4/8 CLOUD 0.5M
07:00 20kts 120 10 6/8 CLOUD 0.5M
08:00 15kts 110 7 6/8 CLOUD 1.0M
09:00 20kts 100 7 5/8 CLOUD 1.0M
10:00 20kts 100 6 3/8 CLOUD 1.5 IN TIDE RIP
11:00 15kts 120 6 3/8 CLOUD 0.5M
12:00 17kts 70 5.60 4/8 CLOUD 0.5M
13:00 15kts 80 6 4/8 CLOUD 1.5M IN TIDE RIP
14:00 12kts 170 7 5/8 CLOUD 0.5M
15:00 13kts 160 7 5/8 CLOUD 0.5M
16:00 14kts 140 8 6/8 CLOUD 0.5M
17:00 5kts 140 7 6/8 CLOUD 0.5M
18:00 7kts 140 7 6/8 CLOUD 0.5M
19:00 5kts 140 7 OVERCAST 0.5M
20:00 15kts 140 7 OVERCAST 0.5M
21:00 15kts 140 5 OVERCAST / HAZY 0.5M
22:00 10kts 140 5 OVERCAST / HAZY 0.5M
23:00 10kts 140 6 OVERCAST 0.5M
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   Environmental Scientifics Group
 

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

HOURLY WEATHER REPORT

Date 04/05/2014 SUN
Project No. L4209-14

Vessel: MV Corystes Report No. 01
Client: Fair Head Tidal Limited Sheet 1 of 1

                                                    

Time (GMT) Wind Speed Direction Visability Weather Sea State
00:00 6kts 170 8 OVERCAST 0.5M
01:00 7kts 170 8 OVERCAST 1.0M IN RIP
02:00 6kts 180 9 OVERCAST 0.5M
03:00 7kts 180 10 OVERCAST 0.5M 
04:00 5kts 180 10 OVERCAST 0.5M
05:00 5kts 180 10 OVERCAST 0.5M
06:00 5kts 180 10 OVERCAST 0.5M
07:00 8kts 180 10 6/8 CLOUD 0.5M
08:00 5kts 180 8 7/8 CLOUDED 0.5M
09:00 10kts 180 8 OVERCAST 0.5M
10:00 8kts 180 6 OVERCAST / HAZY 0.5M
11:00 10kts 225 8 8/8 CLOUD 0.5M
12:00 7kts 200 8 OVERCAST 0.5M
13:00 8kts 190 8 OVERCAST NIL
14:00 7kts 180 8 OVERCAST NIL
15:00 9kts 180 8 OVERCAST 0.5M
16:00 10kts 180 7 OVERCAST 0.5M
17:00 18kts 180 7 OVERCAST 0.6M
18:00 5kts 180 8 OVERCAST 0.5M
19:00 8kts 180 7 5/8 CLOUD 0.5M
20:00 20kts 150 6 5/8 CLOUD 0.75M
21:00 20kts 150 7 6/8 CLOUD 0.75M
22:00 15kts 150 7 4/8 CLOUD 0.75M
23:00 18kts 140 7 4/8 CLOUD 0.75M
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   Environmental Scientifics Group
 

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

HOURLY WEATHER REPORT

Date 05/05/2014 MON
Project No. L4209-14

Vessel: MV Corystes Report No. 01
Client: Fair Head Tidal Limited Sheet 1 of 1

                                                    

Time (GMT) Wind Speed Direction Visability Weather Sea State
00:00 18kts 140 7 4/8 CLOUD 0.75M
01:00 20kts 140 7 4/8 CLOUD 0.65M
02:00 10kts 140 7 4/8 CLOUD 0.75M
03:00 20kts 130 7 4/8 CLOUD 0.8M
04:00 20kts 140 7 4/8 CLOUD 0.8M
05:00 15kts 140 6 4/8 CLOUD 0.65M
06:00 20kts 140 6 4/8 CLOUD 0.8M
07:00 20kts 140 5 5/8 CLOUD 0.85M
08:00 28kts 140 6 5/8 CLOUD 0.85M
09:00 25kts 130 6 5/8 CLOUD 1.0M
10:00 25kts 130 6 5/8 CLOUD 1.0M
11:00 26kts 120 6 5/8 CLOUD 1.5M
12:00 20kts 160 5 RAIN OVERCAST 1.5M
13:00 23kts 160 6 RAIN OVERCAST 2.0M
14:00 20kts 170 8 4/8 CLOUD 0.5M
15:00 18kts 185 8 SCATTERED CLOUD 0.5m
16:00 32kts 185 8 SCATTERED CLOUD 1.0M
17:00 30kts 185 8 SCATTERED CLOUD 1.0M
18:00 15kts 185 8 SCATTERED CLOUD 0.75M
19:00 18kts 185 8 SCATTERED CLOUD 0.75M
20:00 15kts 180 8 SCATTERED CLOUD 0.75M
21:00 20kts 160 8 6/8 CLOUD 1.0M
22:00 18kts 160 6 8/8 CLOUD 1.0M
23:00 15kts 160 6 8/8 CLOUD 0.75M
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   Environmental Scientifics Group
 

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

HOURLY WEATHER REPORT

Date 06/05/2014 TUES
Project No. L4209-14

Vessel: MV Corystes Report No. 01
Client: Fair Head Tidal Limited Sheet 1 of 1

                                                    

Time (GMT) Wind Speed Direction Visability Weather Sea State
00:00 15kts 160 7 8/8 CLOUD 1.0M
01:00 10kts 160 7 6/8 CLOUD 0.6M
02:00 16kts 260 7 6/8 CLOUD 0.7M
03:00 12kts 220 4/8 CLOUD 0.7M
04:00 16kts 260 7 3/8 CLOUD 0.7M
05:00 10kts 260 7 5/8 CLOUD 0.8M
06:00 10kts 260 7 3/8 CLOUD 0.5M
07:00 17kts 240 7 3/8 CLOUD 0.5M
08:00 10kts 220 7 3/8 CLOUD 0.5M
09:00 8kts 180 8 3/8 CLOUD 0.5M
10:00 8kts 180 8 3/8 CLOUD 0.5M
11:00 8kts 180 10 3/8 CLOUD 0.5M
12:00 8kts 180 10 3/8 CLOUD 0.5M
13:00 10kts 180 9 6/8 CLOUD 0.6M
14:00 15kts 225 9 6/8 CLOUD 0.65M
15:00 13kts 225 8 6/8 CLOUD 0.65M
16:00 12kts 230 8 8/8 CLOUD 0.5M
17:00 10kts 230 7 OVERCAST 0.5M
18:00 10kts 230 7 6/8 CLOUD 0.5M
19:00 10kts 200 8 4/8 CLOUD 0.5M
20:00 10kts VARIOUS 8 2/8 CLOUD 0.2M
21:00 8kts 190 6 RAIN 0.5M
22:00 8kts 180 8 5/8 CLOUD 0.5M
23:00 8kts 180 9 4/8 CLOUD 0.5M
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   Environmental Scientifics Group
 

FAIR HEAD TIDAL ENERGY PROJECT
Bathymetric and Geophysical Survey

HOURLY WEATHER REPORT

Date 07/05/2014 WED
Project No. L4209-14

Vessel: MV Corystes Report No. 01
Client: Fair Head Tidal Limited Sheet 1 of 1

                                                    

Time (GMT) Wind Speed Direction Visability Weather Sea State
00:00 12kts 180 7 4/8 CLOUD 0.5M
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
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Rev 1 Enclosure C 

ENCLOSURE C 
CALIBRATIONS 

 
 
 

Description Figure 
Positioning Verification Plot C1 

USBL Cal C2 
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August 2014 Report No L4209-14 
Rev 1 Enclosure D 

ENCLOSURE D 
DRAWINGS 

 
Drawing Number Description 

L4209‐14/01 100MW and Deployment Area Track Chart 

L4209‐14/02  100MW and Deployment Area Seabed Soundings Chart 

L4209‐14/03  100MW and Deployment Area Side Scan Sonar Mosaic 

L4209‐14/04  100MW and Deployment Area Magnetic Anomaly Chart 

L4209‐14/05  100MW and Deployment Area Seabed Features Chart 

L4209‐14/06  100MW and Deployment Area Isopachyte Chart 

L4209‐14/07  100MW and Deployment Area Reduced Rockhead Chart 

L4209‐14/08  10MW Track Charts 

L4209‐14/09  10MW Route Charts 

L4209‐14/10  10MW Seabed Soundings Charts 

L4209‐14/11  10MW Side Scan Sonar Mosaics 

L4209‐14/12  10MW Magnetic Anomaly Charts 

  

  

  

  

  

  

 
 



 

 
 
August 2014 Report No L4209-14 
Rev 1 Enclosure E 

ENCLOSURE E 
TECHNICAL INFORMATION 

RV Croystes 

MV Pulsar 

POS MV 320 

C-NAV 3050 

Leica GS25  

Sonardyne Scout USBL System 

R2 SONIC 2024 Multi-beam Echo Sounder 

Valeport Model 650 Sound Velocity Profiler 

Valeport Mini SVS Sound Velocity Sensor 

Klein System 3000 Digital Side Scan Sonar System 

EG & G 240 Sub-Bottom Profiling System 

Geometrics G-882 Marine Magnetometer 

Coda Octopus DA4G Seismic and Sonar Acquisition System 

A.G.O CSW-7 Multipurpose Electric Winch 

QPS QINSy - Hydrographic Management Software 

IVS 3D Fledermaus Professional 

Coda GeoKitTM Seismic and sidescan interpretation Software 

Geosoft Oasis Montaj 
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RV Corystes 
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MV Pulsar 
 

 
 

 
Specifications 

Manufacturer 

Year Built 

Length Overall: 

Draught: 

Beam: 

Engines: 

 

Equipment 

 

Safety 

 

- 

- 

- 

- 

- 

- 

 

- 

 

- 

 

 

Cheetah Marine – Ventnor IOW 

2006 

7.20 metres. 

0.3 metres. 

2.70 metres. 

2 x 90h.p. Honda VTEC 4 Stroke Outboards 

 

Raymarine C120 integrated Radar, GPS Plotter and Echosounder 

 

Fully MCA Compliant, MCA Cat 3 – 20 miles from safe haven 
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POS MV 320 

 
Providing robust, reliable, and repeatable position and orientation marine solutions     
                                       

POS MV maintains positioning and orientation accuracy under the most demanding 
conditions regardless of vessel dynamics. POS MV provides high update rate (up to 200 Hz) 
georeferencing and motion compensation for vessel mounted remote sensing systems. 

                                    
•  High quality, state of the art Inertial Measurement Units (IMUs) developed by the world’s leading supplier of inertial 

technology  
•  IMUs with high quality accelerometers and gyros integrated into a strap down navigation solution proven to produce the best 

results for resolving individual multi-beam pointing angles  

•  Robust heading aiding from GPS Azimuth Measurement Subsystem (GAMS)  
•  Proprietary tightly coupled Inertially Aided GPS technology providing robust positioning with industry leading immunity to 

GPS outages and almost instantaneous reacquisition of RTK following a GPS outage  

•  Industry leading real time Heave estimation  
•  TrueHeave™ implemented for maximum immunity to filter transients and phase lag error  

•  The only positioning and orientation system with full raw data logging capabilities suitable for use in the Applanix POSPac 
post processing package.  

•  The only Inertially Aided Post Processed Kinematic (IAPPK) Solution in the Marine Hydrographic industry providing the most 
accurate positioning and orientation results possible  

•  Proven reliability with over 400 systems in service, the Applanix POS MV is the proven industry standard for Marine 
Hydrographic Surveying  

 
 
POS MV 320 Main Specifications (with Differential Corrections)  
Roll, Pitch accuracy:  0.02° (1 sigma with GPS or DGPS)  
0.01° (1 sigma with RTK)  
Heave Accuracy:  5 cm or 5% (whichever is greater) for periods of 20 seconds or less  

Heading Accuracy:  0.02° (1 sigma) with 2 m antenna baseline, 0.01 (1 sigma) with 4 m baseline  
Position Accuracy:  0.5 - 2 m (1 sigma) depending on quality of differential corrections  

0.02 - 0.10 m (RTK) with input from auxiliary RTK or optional internal RTK receiver  

Velocity Accuracy:  0.03 m/s horizontal  
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C-NAV 3050 

 
 
 

FEATURES 
 
“All-in-view” parallel tracking with 66 channels 
SBAS (WAAS/EGNOS/MSAS/GAGAN) Tracking 
Built-in C-NavC and C-NavC L-band receiver 
C-NavC operating mode with automatic failsafe to C-NavC 
L1, L2, L5, G1 & G2 full wavelength carrier phase tracking 
C/A, P1, P2, L2C, L5, G1 and G2 code tracking 
Software upgradeable for Galileo signal reception (E1, E5a) 
High sensitivity / Low signal level tracking 
Fast signal acquisition / re-acquisition 
Superior interference suppression (both in and out of band) 
Patented multipath rejection 
RTK Extend and C-Nav Over-The-Air activation capabilities 
Con_gurable as RTK base or rover 
Programmable output rates 
Event Marker input / 1PPS output 
2GB Internal data storage 
 
 
COMPLIANCE/APPROVALS  
 
Receiver Control: NavCom Proprietary Commands (ASCII) 
Compliance with the following standards: 
> IMO performance standard for GPS* > IEC 60529 
> FCC Part 15 Class B, CE 
>QC message strings comply with recommendations 
OGP 373-19 and IMCA S015 (July 2011) 
Type Approvals: 
> Wheelmark 
> USCG 
 
I / O CONNECTOR ASSIGNMENTS 
 
Data Interfaces: 2 x RS232 (1 - changeable to RS422, 
4800-115200 baud rates) 
1 x USB 2.0 (Host or Device) 
Bluetooth 
Ethernet (10T/100T) 
INPUT/OUTPUT DATA MESSAGES 
NMEA-0183: ALM, GBS, GGA, GLL, GRS, GSA, GST, 
GSV, RMC, RRE, VTG, ZDA, NCT 
Differential Correction: RTCM 2.3 and 3.0, SBAS and C-Nav 
(proprietary) 
RTK Correction: CMR/CMR+, RTCM, NavCom Ultra RTK 
 
 
 
 
 
 
 
 
 

 
 
PHYSICAL/ENVIRONMENTAL 
PERFORMANCE 
 
GNSS RECEIVER PERFORMANCE 
Accuracy (RMS): Horizontal / Vertical 
RTK (<40km): 1cm + 0.5ppm / 2cm + 1ppm 
C-NavC / C-NavC : typically <10cm / <15cm 
Code DGNSS (<200km): 45cm + 3ppm / 90cm + 3ppm 
Velocity: 0.01ms 
RTK Extend (<15 mins): 3cm + 1ppm / 6cm + 2ppm 
User Programmable Output Rates 
 
Position/Velocity/Time: 1, 5, 10, 25, 50, & 100 Hz 
Raw Data: 1, 5, 10, 25, 50, & 100 Hz 
Data Latency 
Position/Velocity/Time: 10ms at all rates 
Raw Data: 10ms at all rates 
Time-to-First-Fix 
Cold/Warm/Hot: <60s / <50s / <20s 
(typical values measured per ION-STD 101) 
Dynamics 
Acceleration*: up to 6g 
Speed*: <515m/s (1000 knots) 
Altitude*: <60,000ft (18.3km) 
Size (L x W x H): 6.47” x 4.60” x 2.37” (164 x 117 x 60mm) 
Weight: 1.1 lbs (0.5 kg) 
Front Status Indication: Power/GPS Status, Correction Service 
Status, 
Interface Status, and Bluetooth Status 
External Power 
Input AC/DC Adapter 110/220VAC 
12VDC Nominal 0.5A 
(9.0V to 32VDC) 
Connectors 
I/O Ports: 2 x 9 pin Positronic 
DC Power: 1 x 9 pin Positronic 
RF Connector: TNC (with 5VDC bias for antenna/LNA) 
Temperature (ambient) 
Operating: -40º C to +70º C (-40º F to 158º F) 
Storage: -40º C to +85º C (-40º F to 185º F) 
Humidity: 95% non-condensing 
Tested in accordance with MIL-STD-810F for: Low pressure, solar 
Radiation, rain, humidity, salt fog, sand dust, and vibration 
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Leica GS25 GNSS Receiver 
 

 
 
GS25 is a high specification RTK GNSS Surveying Receiver, providing high accuracy, reliability and flexibility. The 
system consists of the Leica GNSS AS05 Antenna and the Leica GS25 GNSS Receiver with an internal Li-ion 
battery charger and ruggedized casing providing environmental protection to IP67 standards.  
 
The GS25 Receiver is built to allow many setup options and connection to a variety of devices and data download 
facilities. Having Windows CETM user interface and support software, together with BluetoothTM wireless 
technologies, GSM, UMTS or radio options, it does not require external configuration or communication devices.  
This allows direct contact via the internet to control the system and to upload/download data.  
 
 
 
GS25 GNSS Receiver Technical Data: 
 
Weight and dimensions 
Weight (GS25)  1.84 kg 
Dimension (GS25)  220 mm x 200 mm x 94 mm 
 
Environmental Specifications 
Temperature, operating -40° C to +65° C, compliance with 

ISO9022-10-08, ISO9022-11-special, 
MIL STD 810F –502.4-II, MIL STD 810F 
– 501.4-II 

 
Temperature, storage -40° C to +80° C, compliance with 

ISO9022-10-08, ISO9022-11-special, 
MIL STD 810F –502.4-II, MIL STD 810F 
– 501.4-II 

 
Humidity 100%, compliance with ISO9022-13-06, 

ISO9022-12-04 and MIL STD 810F – 
507.4-I 

 
Proof against: water, IP67 according IEC60529 and MIL STD  
sand and dust  810F - 506.4-I, MIL STD 810F – 510.4-I 

and MIL STD 810F – 512.4-I 
Protected against blowing rain and dust 
Protected against temporary submersion 
into water (max. depth 1 m) 

 
Vibration Withstands strong vibration during 

operating, compliance with ISO9022-36-
08 and MIL STD 810F – 514.5-Cat.24 

 
Drops   Withstands 1.0 m drop onto hard 
surfaces 
 
Functional shock 40 g compliance with MIL STD 810F – 

516.5-I 
 
Power & Electrical  
Supply voltage  Nominal 12V DC 
Range   10.5 – 28V DC 
Power consumption  Typically: 3.4 W w/o RTK 
Internal power supply  Recharge & removable LI-Ion battery, 4.8 
AH/14.8 V 
External power supply External power supply, battery can be 

charged inside the GS25 
 
Certifications  Compliance to: FCC, CE 

Local approvals (as IC Canada, C-Tick 
Australia, Japan, China) 

 

 
 
 
AS05 Antenna Technical Data: 
 
GNSS technology  SmartTrack 
Satellite signal tracking  GPS L1, GLONASS 
Ground plane  Built-In Ground plane  
 
Dimensions (diameter x height)  170 mm x 62 mm 170 mm x 62 mm 
Weight    0.44 kg 
Gain    Typically 27 dbi 
Temperature operating  -40° C to +70° C 
Temperature storage   -55° C to +85° C 
Humidity   100% 
Protection against water, sand  IP66, IP67 
drops & topple over  Withstands 1.5 m drop onto hard 

surfaces and survives topple over from a 
2 m pole onto hard surfaces 

 
Vibration  Withstands vibrations during operation 

on large civil construction machines 
Compliance with ISO9022-36-08 and 
MIL-STD 810F – 514.5-Cat24 

 
Accuracy  
 
Dependent upon number of satellites tracked, constellation geometry, 
observation time, ephemeris accuracy, ionospheric disturbance, multipath 
and resolved ambiguities. 
 
Accuracy (rms) Code differential with DGPS/ RTCM DGPS / RTCM2 
DGPS / RTCM   Typically 25 cm (rms) 
 
Accuracy (rms) with Real-Time (RTK) 
Standard of compliance  Compliance with ISO17123-8 
 
Rapid static (phase)  Horizontal: 5 mm + 0.5 ppm (rms) 
(Static mode after initialisation) Vertical: 10 mm + 0.5 ppm (rms) 
 
Kinematic (phase)   Horizontal: 10 mm + 1 ppm (rms) 
(Moving mode after initialization)  Vertical: 20 mm + 1 ppm (rms) 
 
Accuracy (rms) with Post Processing 
Static (phase) with long Horizontal: 3 mm + 0.5 ppm (rms) 
observations  Vertical: 6 mm + 0.5 ppm (rms) 
 
Static and rapid static (phase)  Horizontal: 5 mm + 0.5 ppm (rms) 

Vertical: 10 mm + 0.5 ppm (rms) 
 
Kinematic (phase)   Horizontal: 10 mm + 1 ppm (rms) 
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Sonardyne Scout USBL System 
 

 

 
 

Transceiver 

 

 
 

Surface Command Unit 
(SCU) 

 

 
Coastal Transponder Attached to a 

Magnetometer Towfish 
 

 
 
Description 
 
The Sonardyne Scout system is a compact and portable hydroacoustic position reference system based on the Ultrashort 
Baseline (USBL) principle, ideal for tracking towfish and ROVs. The acoustic transmit/receive elements and the VRU (vertical 
reference unit) are housed in a single compact transducer unit, along with a digital fluxgate compass for heading data. The 
calculation of position is based on range and bearing measurement giving three dimensional transponder position relative to the 
system's transducer. For greater accuracy external VRU and heading sensors can be integrated. 
 
Transceiver (Tx) Specifications 
  
Absolute Accuracy  ± 2.75% of slant range using internal VRU and Heading 

± 0.05% of slant range using external VRU and Heading 
Operating Range  500 metres 
Acoustic Coverage ± 90° below transducer 
Operating Frequency Sonardyne HF (35-55kHz) 
Tx Weight  10kg in air, 2.2 kg in water 
Tx Dimensions  500mm x 145mm (LxDia) 
 
Surface Command Unit (SCU) Specifications 
   
System  Pentium M Processor,  512 Mb RAM, 40 Gb HDD, 12.1" TFT Touch Screen, Windows XP (Pro), 4 

Serial & 1 USB port. 
Power   12-16V DC, Internal Li-Ion Battery (1-2 hours life) 
SCU Weight  10KG 
SCU Dimensions  432mm  x 305mm x 178mm (LxWxH) 
 
Coastal Transponder (CTP) 
 
Depth Rating  500m 
Operating Frequency Sonardyne HF (35-55kHz) 
Transmit Source Level 184-187dB 
Receive Sensitivity 105-115dB re 1µPa at 1 metre 
Battery Life  Alkaline: 18 months (continuously operating, no on/off switch) 
CTP Dimensions  442mm x 63mm (LxDia) 
CTP Weight  1.1kg in air, 0.75kg in water 
Construction  Plastic and Anodised Aluminium Alloy 
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R2 SONIC 2024 Multi-beam Echo Sounder 
 

 
 
 
 
 
 
 
 

The Sonic 2024 is the world’s first proven wideband high resolution shallow water multibeam echo sounder. With 
proven results and unmatched performance, the Sonic 2024 produces reliable and remarkably clean data with 
maximum user flexibility through all range settings to 500m.  

The unprecedented 60 kHz signal bandwidth offers twice the resolution of any other commercial sonar in both data 
accuracy and image. With over 20 selectable operating frequencies to chose from 200 to 400 kHz, the user has 
unparalleled flexibility in trading off resolution and range and controlling interference from other active acoustic 
systems.  

In addition to selectable operating frequencies, the Sonic 2024 provides variable swath coverage selections from 
10° to 160° as well as ability to rotate the swath sector. Both the frequency and swath coverage may be selected 
‘on-the-fly’, in real-time during survey operations.  

 
Specifications 
 
Frequency 
 
Beamwidth, across track 
 
Beamwidth, along track 
Number of beams 
 
Swath sector 
 
Max Range 
 
Pulse Length 
 
Pulse Type 
 
Ping Rate 
 
Depth rating 
 
Operating temp 

 
 
200kHz - 400kHz 
 
0.5 deg. 
 
 
1.0 deg. 
 
256 
 
Up to 160 deg. 
 
500 metres 
 
10µs - 500µs 
 
Shaped CW 
 
Up to 60 Hz 
 
100 metres 
 
0 ºC to 50 ºC 

 
 
Mains 
 
Power consumption 
 
Uplink/Downlink & Data 
Interface 
 
Sync In, Sync Out 
 
GPS 
 
Auxiliary Sensors  
 
Deck Cable Length 
 
Receiver 
 
 
Projector 
 
 
Sonar Interface Module 

 
 
90-260 VAC, 45-65Hz 
 
<50W 
 
10/100/100Base-T Ethernet 
 
TTL 
 
1PPS, RS-232 
 
RS 232 
 
15 metres 
 
480 x 109 x 190 mm 
12 kg 
 
273 x 108 x 86 mm 
6 kg 
 
280 x 170 x 60 mm 
2.4 kg 
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Example Data Images collected with R2Sonic 2024 System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3x 22” Gas import lines 

Exposed Rock head detail 
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Valeport Model 650 Sound Velocity Profiler 
 

 

The Valeport 650 sound velocity profiler directly measures the speed of sound using the digital "time of flight" 
method providing mm/s resolution. Pressure is measured with a fast response Platinum Resistance 
Thermometer. Data can be stored in the internal memory and and downloaded over a standard RS232 link. 
Recording can be triggered by depth or time and sampling can be either continuous or burst. 

 
 
Speed of Sound Sensor  Time of flight  Temperature Sensor  Fast Response PRT 
 
Range    1400 to 1600m/s  Range    -5 to +35 °C 
  
Accuracy    +/- 0.05m/s  Accuracy    +/-0.01 °C 
 
Resolution   0.001m/s   Resolution   0.0002 °C 
 
Single Pulse   145us   Response Time   100ms 
 
Pressure Sensor   Strain Gauge  Memory    8mb 
 
Range    5000dBAr   Sample Modes   Continuous, burst 

 
Accuracy    +/-0.1% FS  Interface    RS232, Valeport Datalog 
 
Resolution   0.005% FS 
 
Response Time   50ms 
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Valeport Mini SVS Sound Velocity Sensor 
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Klein System 3000 Digital Side Scan Sonar System 
 
 
 
 
 
 
 
 
 
 
 
 
L3-Klein Associates Inc's System 3000 presents 

the latest technology in digital side scan sonar 

imaging. The simultaneous dual frequency 

operation is based on new transducer designs 

as well as the high resolution circuitry developed 

for the Klein multi-beam focussed sonar. This 

provides outstanding imaging with high range 

performance. 

 
Specifications 
 

• high resolution imaging  

• dual frequency, 100 and 500 kHz  

• long range   

• small lightweight, and simple  

• integral magnetometer available  

• depth, roll, pitch, and heading sensors  

• XTF output format  

• co-axial cable 

 
  

 
Tow-fish 
 
Frequencies 
Transmission Pulse 
Beams 
 
 
Beam Tilt 
Maximum Range 
 
Depth rating 
Construction 
Size 
Weight 
Standard sensors 
 
Transceiver 
 
Operating System 
Basic Hardware 
Outputs 
Navigation Input 
Power 
 
Workstation 
 
Basic Operating System 
Sonar Software 
Data Storage 
Hardware 
 

 
 
 
125kHz, 3445 kHz 
Tone Burst 25 to 400 psecs 
Horz –  1 deg. @ 100 kHz 
 0.2 deg.@ 500 kHz 
Vert –   40 deg. 
5,10,15,20,25 deg down 
600 metres @ 100 kHz 
150 metres @ 500 kHz 
1500 metres standard 
Stainless Steel 
122 cm long 8.9 cm dia. 
29 kg in air 
Roll Pitch Heading 
 
 
 
Vx Works© 
19-inch rack or table mount 
100 Base-Tx ERthernet LAN 
NEMA 0183 
120 watts @ 120/240 VAC, 50/60 
Hz 
 
 
Windows NT© & 2000© 
Sonar Pro© 
Internal hard drive 
Industrial PC with technically 
advanced components 
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EG & G 240 Sub-Bottom Profiling System 
 

 
 

The EG&G Model 240 UNIBOOM Sub –Tow is a key part of a system designed to provide high 
resolution profiles of subbottom geology just below the sea floor.  Typical applications include 
reconnaissance geological surveys, mineral exploration, foundation studies for offshore platforms, 
harbor development and cable/pipeline crossing surveys. 
 
The UNIBOOM Sub-Tow is a self contained high resolution source and receiver, towed by an 
electromechanical cable.  The tow fish has a built in UNIBOOM source and receiving array. 
 

SPECIFICATIONS 

Resolution:   Approaching 15cm 

Penetration:  Depending on sea floor material 
   Shallow Water:  to 90m 
   Continental Shelf:   to 60m 

Operating Speed: to 10 knots 

Water Depth:  15m - maximum operating 
   45m – maximum non-operating 

Source:  UNIBOOM 
   Pulse Length:   0.2 ms (single pulse) 
   Frequency Spectrum:  1 to 10 kHz 
   Source Level:   210 dB//micropascal at 1m at 500J 
   Input Power:   1kJ/sec maximum 
   Input Energy:   500J maximum 
   Repletion Rate:  to 6 pulses/sec 

Receiver:  Hydrophone Array with Preamplifier 
   Sensitivity:   -165dB//V/micropascal 
   Beamwidth:   30° x 40° approximately 
   Bandwidth:   1 to 10 kHz 
   TowNoise: 95    dB//micropascal typical 
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Geometrics G-882 Marine Magnetometer 
 

 
 

The Caesium Vapour magnetometer is a small size, 
high resolution system for professional surveys in 
shallow water. High sensitivity and sample rates of 
total field measurements are maintained for all 
applications.  The Caesium sensor is combined with a 
unique CM-221 Larmor counter and ruggedly 
packaged for small boat operation.  By the use of 
MagLog Lite software it is possible to log, display and 
print RS-232 data transmissions from the 
magnetometer and GPS receiver.  The improved 
performance results in better range and probability of 
detecting all sized ferrous objects.   

Specifications  

Dimensions  

 

Weight 

Operating Range 

Counter Sensitivity  

Absolute Accuracy 

Power 

Cable length 

Cable weight 

 

1370 mm x 400 mm 

 (fin) 

12.3 kg 

20,000 - 100,000nT 

<0.01nT 

<3nT  

24V,  0.5 amp 

50m 

7.7kg 

Output-connections 

RS -232 at 9600 Baud 

Input-connections 

RS 232 Navigation 
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Coda Octopus DA4G Seismic and Sonar Acquisition System 
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A.G.O CSW-7 Multipurpose Electric Winch 

 
 
The CSW-7 is the heavyweight winch in the CSW-series winch product line, and the most popular model. 
Designed for oceanographic and geophysics applications, this model is capable of lifting and lowering many 
instrumentation payloads (500 lbs typical). It is used to perform CTD profiling, instrument towing, and water 
sampling.  
 
The CSW-7 is commonly employed with medium-weight loads on long cables or heavy loads on short to medium-
length cables. This version is often used to tow side scan sonars or magnetometers with 300 to 600 meters of 
cable.  
 
Features:   

• Powder coated aluminium frame, anodized or 
• powder-coated aluminium, stainless steel and 
• engineering thermoplastic components 
• Cargo strap lifting points, removable carrying 
• handles  
• Available for motors from 1 HP to 3 HP   
• Powered by 110 VAC (1 HP only) or 220 VAC  
• On/off drive-line coupler for freewheeling capability  
• Manual disc brake  
• Shear pin lock for towing (shear pin provided by customer)  
• Manual hand crank backup  
• Upright configuration for ease of use with small vessels and close-set davits  
• Watertight sub-sea connectors (except 110/220 VAC plug)  

 
Available Sizes:  
 

• Typical CSW-7 footprint: 27” L x 20.5” W (69 cm x 52 cm)  
• Typical CSW-7 overall height: 42” (107 cm)  
• Available with drum flange diameters: 21”, 22”, 23”, 24”, 26” and 27” (53, 56, 59, 61, 66, 69 cm)  
• Available with core diameters of 6”, 8”, 10”, 12”, 14” and 16” (17, 22, 27, 33, 35, 41 cm)  
• Standard core width of 12” (30 cm)  
• Nominal weight without wire: 220 lbs (100 kg) to 340 lbs (155 kg) without optional features  
• Typical cable capacities: 300-500 meters of polyurethane jacketed multi-conductor  

 
Options:  

• Powered mechanical level wind for smoother cable spooling with short fair lead distances  
• Slip ring adaptors and stainless steel cage for customer supplied slip 
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QPS QINSy - Hydrographic Management Software 

The Total Hydrographic Solution 
QINSy is a suite of hydrographic applications that covers the whole range of activities, from data acquisition to 
chart production.  Whether it is for dredging, multibeam bathymetry, oceanographic research, site surveys, rig 
moves, marine construction support, pipeline/cable lay or ROV inspection, QINSy offers efficiency and reliability. 

 

Increase flexibility by being able to interface any sensor, whether this is a GPS receiver, a tide gauge, a single or 
multibeam echosounder or a side scan sonar system. QINSy offers a large variety of data exchange formats, such 
as DXF, S-57, XTF, GeoTIFF, GSF, BAG or ASCII, that allows you to exchange data with many other applications. 

 

From scraping diamonds off the seabed to dumping rock on pipelines, from anchor handling to bathymetric or Side 
Scan Sonar surveys, its modular design and inherent flexibility makes QINSy perfect for a wide variety of 
applications: 

 

• Hydrographic and Oceanographic Surveys  

• Offshore Pipeline Inspection and Pipe-laying  

• Dredging and Marine Construction including Offshore Oil 
and Gas  

• ROV and AUV Tracking and Data Collection  

• Barge, Tug and Fleet Management  

• Chart and ENC Production  

• Laser Scanning  

 

QINSy is based on "no limits" and modular design criteria 
enabling future developments. QINSy forms the corner stone of 
QPS' present strong market position. The key technology behind the success of QINSy is based on precise 
navigation, data acquisition, presentation, storage and processing large volumes of data all in real-time to produce 
almost final results on-the-fly. This also includes techniques in real-time 3D visualization of the underwater 
environment. 

 
As evidence of its extreme flexibility, QINSy is used onboard offshore construction vessels, pipe-lay barges, drilling 
rigs, seismic research vessels, dredgers and hydrographic survey vessels.  Since its launch in 1996, QINSy has 
become the standard in marine surveying, bathymetric chart production and Electronic Navigation Chart (ENC) 
production. 

 
QINSy provides the user a friendly turnkey solution, from survey planning to data collection, data cleaning, volume 
calculations and chart production. QINSy offers a seamless data flow using a large variety of sensors, all the way 
to a complete (ENC) chart product.  
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IVS 3D Fledermaus Professional 
 
Fledermaus Professional is a powerful 3D data visualization system that uses the same core technologies as 
Fledermaus Standard, plus adds a sophisticated Area Based Editing module, cable and route planning, and real-
time tracking of objects. Fledermaus Professional is used in a variety of applications such as swath bathymetry 
editing and quality control, marine construction, military applications, and coastal zone mapping.  
Featuring the same intuitive data display as Fledermaus Standard, Fledermaus Professional is capable of 
visualizing large volumes of data of numerous types in a single 3D scene with the powerful ShiftScapeTM rendering 
engine. Data display can be controlled with the Bat, an intuitive 6 degree of freedom input device.  

A wide variety of industry standard formats are supported for direct import of data to the 3D scene, and Fledermaus 
also allows data from remotely operated vehicles, ships or other entities, to be visualized in real-time. Due to its 
flexible object oriented software design, Fledermaus can be easily tailored to support many additional visualization 
modules. 
 
Features 

• Display scales automatically from high-end to low-end systems using the powerful ShiftScapeTM rendering 
engine. 

• Multiple data sets and types of different resolution can be visualized and interactively explored at the same 
time.  

• Integrated support for very large data sets.  
• All data sets can be geo-referenced in the 3D scene.  
• Users can interactively query data sets to select coordinates for profiles and measurements.  
• Advanced object oriented architecture allows easy integration of new data types into the system.  
• Explorations can be recorded and used to create movies of data exploration sessions.  
• Visualizations can be displayed in 3D stereo with suitable graphics hardware.  
• Software and data files can be used across wide variety of computer platforms from laptops to large 

immersive visualization systems 
• Area Based Editing module for processing data from a wide variety of multibeam, single beam, Lidar, or 

other data formats.  
• Support for CUBE based statistical based processing with support for uncertainty surfaces, error modeling, 

and multiple hypothesis editing, QC, and analysis.  
• Track the position of remotely operated vehicles, AUVs, or other vehicles and visualize the object in real-

time in a 3D scene.  
• Plan routes for pipelines or cables with the Routeplanner application. 
• Perform sophisticated statistically analysis of multibeam surveys to ensure data quality control.  
 

Area Based Editing 
• Edit data from a wide variety of multibeam, single beam, Lidar, and other data formats 

paying attention to appropriate data flags for point rejection and related parameters.  
• Intuitive data display for quickly and accurately making editing decisions. Data can be 

cleaned significantly faster than swath-based approaches.  
• Based on the optimized PFM data structure to allow processing of complete surveys 

in a single scene.  
• Import data in a number of industry standard formats including GSF, CARIS HDCS, 

SHOALS, HTF, ASCII, etc.  
• Area based processing of complete surveys – process from 3D surface but maintain 

access to individual sounding and support data.  
• Handle as much data as you can give it. If it fits on a hard disk or network drive it can 

be processed.  
• Rapidly identify artefacts from the 3D surface and select areas to process in the 3D 

editor.  
• Support for CUBE based statistical based processing with support for uncertainty 

surfaces, error modelling, QC, and analysis.  
• Interactively edit the hypotheses generated by the CUBE algorithm.  
• Output to the developing navigation surface standard in addition to traditional 

products such as the clean sounding/measurement set or selected soundings for 
charting. 
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Coda GeoKitTM Seismic and sidescan interpretation Software 
 

  
 

Coda GeoSurvey Productivity Suite integrates the tasks of analysing, tagging and mosaicing complex data sets – 
thereby ensuring faster and more precise results. With Coda GeoSurvey running on multiple workstations with 
remote networked data storage, high volumes of geophysical data can be managed and processed quickly, 
maximising productivity.  

More accurate, consistent interpretation and the security of knowing each and every feature can instantly be 
retrieved from the database for audit are some of the many benefits that working digitally brings. 

GeoKit Sidescan is ideal for picking hundreds of targets online utilising the highest data resolutions that the 
waterfall display provides. ASCII and DXF outputs reduce revisions and endless QC.  

GeoKit Seismic rapidly turns data into interpreted sections. Embed true-scale TIFF images of the data into your 
charts to present the interpretation in context. 

Key Features 
Auto-Track Pipeline Facility for pipelines to be tracked automatically during real-time or off-line processing 

Automated analysis Allows automated, real-time marking of pipeline freespans, burials and exposures 

Graphic clarity Consistently high quality, clear pipe graphics 

Event screen-dump Store spans, targets and areas of interest as a catalogue of TIFF images 

Definable attributes Allows user-defined critical span attributes prior to interpretation 

Off-line analysis The facility to add further analysis and interpretation manually off-line, such as marking near-pipe 
debris or events, before or after navigation correction has been applied to the data 

ASCII output Export pipeline database information to spreadsheets, reports and CAD/GIS packages 

DXF output Set up layers, line types, symbols and text sizes within DXF format for rapid transfer of vector 
graphics to charts and maps 
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EXECUTIVE SUMMARY 
 

A benthic survey campaign was designed and executed in 2014 using high resolution multibeam 

sonar data to direct sampling of a range of potential habitats.  Grab sampling of sedimentary areas 

and epibenthic towed video allowed identification of infauna and conspicuous epibiota 

respectively, and provided detailed information on the substrata. Together, this information 

allowed for the identification of component biotopes, which were mapped across the areas of 

interest.  These biotopes were further classified into EC Habitats Directive Annex I habitats, and 

potential Marine Conservation Zone (pMCZ) habitats, to help identify areas of conservation 

interest.  Species that are included on the Priority Marine Features list and pMCZ lists were noted, 

and compared with historic records within the area (diver surveys and towed video).  

 

Much of this high energy environment was classified as Annex I bedrock reef and stony reef, 

which have extensive examples within the Tidal Site and notable examples in both Cable Routes. 

These areas did not harbour any notable PMF habitats (as sponge and anthozoan assemblages 

were not in notable densities or diversity, possibly due to sand scour).  Circalittoral sands and 

gravels were identified, but did not form clean sandbanks, and often have a notable cobble 

component.  However, such habitats may be considered as component habitats of the pMCZ 

habitat “Sublittoral sands”.  Mixed sands/gravels and stony reef areas also harboured notable 

brittlestar beds, particularly within Ballycastle Bay.  Brittlestar beds are noted as component 

habitats in three pMCZ habitats, but their uniqueness and conservation interest is unclear, as 

similar habitats are found extensively within Northern Ireland’s inshore waters. 

 

Although a number of PMF species were identified both in historic records and from the 2014 

survey, none of these are on the pMCZ species list.  Possibly the most notable PMF species 

identified was the holothurian Labidoplax media, found in muddy gravels within Ballycastle Bay.  

This species has only been recorded from Strangford Lough in Northern Ireland previously, 

however it is considered to be adequately protected by the SAC there. 
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1.  INTRODUCTION 
 

AFBI was commissioned by DP Energy Ireland Ltd., on behalf of Fair Head Tidal, to undertake a 

baseline assessment of the species and biotopes found in the area of interest (Area for Lease 

(Tidal Site), Cable Routes A and B), using appropriate survey methods.   

 

This report describes the subtidal benthic communities, defined as the species living in and on the 

seabed, found in the region of the proposed Fair Head Tidal development site, and the physical 

environment in which they exist.  This report also addresses the conservation importance of the 

species and habitats identified, and their potential sensitivity to physical factors where these are 

known. 

 

 

1.1 Scope 
 

This report considers the area shown in Figure 1.1 below, as supplied by DP Energy Ireland Ltd. 

This incorporates both the Area for Lease/Tidal Site, and the two cable route options: “Cable 

Route-Option A” and “Cable Route- Option B”.  The former cable route runs through to Ballycastle, 

while the latter makes landfall near Drumnakill Point, at the northern edge of Murlough Bay. 

 

Figure 1.1. Survey Areas off Fair Head, Co. Antrim, for benthic baseline report, showing the Tidal Site (Area for 

Lease) and Cable Routes (Options A and B).  
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1.2  Sensitivity or Importance of Receptor 
 

To assess the conservation importance of species and habitats, reference is made to the Northern 

Ireland Priority Marine Features (species and habitats) list, which incorporates species and 

habitats of international, national and local importance (section 1.3). 

 

The sensitivity to physical impacts of species and habitats is ascertained from published 

information from the Marine Life Information Network for Britain and Ireland (MarLIN), with specific 

use of the Biology and Sensitivity Key Information Reviews as published on the MarLIN website 

(www.marlin.ac.uk) 

The criteria detailed in Table 1.1 have been applied to assessment of benthic species and habitat 

sensitivity. 

 

Sensitivity Description 

Very High 
Rare or very restricted in distribution/in decline or has been in 

decline/high proportion of the world extent 

High 

High environmental value, quality or rarity on a regional 

scale/keystone in a biotope by providing a habitat for other 

species 

Medium 

Species or biotopes of local importance but not recognised as 

rare/protected or nationally important examples/species whose 

loss or depletion would cause disruption of the local food web 

Low 
Common species or biotopes which are well represented at a 

site scale and tolerant of change 

Negligible 
Common species or biotopes which are well represented 

locally and resistant to change 

Table 1.1. Sensitivity criteria 

 

1.3  Habitats and species of known conservation interest 

 

In Northern Ireland, species and habitats considered of conservation importance for inclusion in 

the MCZ designation process (following the Marine Act (Northern Ireland) 2013) were selected 

through the amalgamation of the following:  

• The OSPAR list of Threatened and/or Declining Species and Habitats (OSPAR T&D); 

• The UK Biodiversity Action Plan list (UK BAP);  

• Northern Ireland List of Priority Habitats and Species (NI Priority);  

• Species of Conservation Concern (SOCC), and  

• Nationally Important Marine Features (NIMF). 

The species and habitats identified through this process were then reviewed through stakeholder 

consultation.  A resulting list of Priority Marine Features (species and habitats) was thus produced 

http://www.marlin.ac.uk/
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(see Tables 1.2 to 1.4, and Annex I) 1,2.  Table 1.2 below provides the Priority Marine Feature 

(PMF) Habitats for Northern Ireland that have been subsequently selected for specific inclusion in 

the MCZ designation process for the inshore region, and Tables 1.3 and 1.4 show the PMF 

species which have been selected.  Other PMF habitats and species that are considered to be 

already adequately represented in existing Marine Protected Areas (MPAs, e.g. through marine 

SACs – Special Areas of Conservation) are detailed in Annex I.  Note “pMCZ” means potential 

Marine Conservation Area. 

 

 

Table 1.2. Priority Marine Feature Habitats for the Northern Ireland MCZ designation process. 
 

 

Table 1.3. Priority Marine Feature limited/low mobility species for the Northern Ireland MCZ designation process. 

 

 

Table 1.4. Priority Marine Feature highly mobile species for the Northern Ireland MCZ designation process. 

 

The identified Priority Marine Features provide a basis for identifying areas of interest for proposed 

MCZs, therefore a sound knowledge of the distribution and condition of these features is 

necessary to underpin the MCZ designation process.   

 

                                                           
1http://www.doeni.gov.uk/consultation_document_on_draft_guidance_on_selection_and_designation_of_marine_cons
ervation_zones_mczs_in_ni_inshore_region.pdf 
2
 http://www.doeni.gov.uk/justification_report_for_selection_of_pmczs_features-version1.0.pdf 

http://www.doeni.gov.uk/consultation_document_on_draft_guidance_on_selection_and_designation_of_marine_conservation_zones_mczs_in_ni_inshore_region.pdf
http://www.doeni.gov.uk/consultation_document_on_draft_guidance_on_selection_and_designation_of_marine_conservation_zones_mczs_in_ni_inshore_region.pdf
http://www.doeni.gov.uk/justification_report_for_selection_of_pmczs_features-version1.0.pdf
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Currently, Northern Ireland does not have a published list of MNCR/EUNIS biotope complexes or 

biotopes (levels 4 or above) which form components of the pMCZ or PMF habitats, which differs 

from the situation in Scotland, where the PMF list includes specific mention of level 4 and 5 

biotopes which are considered as components of the habitat3.  As such there is some ambiguity 

regarding the component biotopes, although the “sub-scale habitats” detailed in Table 1.2 align 

quite closely with the MNCR/EUNIS biotope classification. 

 

In a benthic baseline assessment, identification of any PMFs and estimating their distribution 

across an area of interest is vital to assessing the potential conservation interest of a site, and 

therefore the potential impact of development on meeting Northern Ireland’s conservation 

objectives. 

 

1.4 Existing conditions: desk study 
 

1.4.1 Physical conditions 
 

The North Channel is a constricted sea basin and as such tidal currents are notable: depth-

average values exceed 1 ms-1 at spring tides. Within the Channel, higher values in excess of 2 ms-

1 can be found near headlands and outcrops such as the Maidens, Torr Head and Fair Head.  

 

Strong tidal flows occur through the Rathlin Sound and due to the complex bathymetry, there are 

several tidal races, overfalls and eddies that are subject to variations in current direction and force.  

Where the tidal wave is forced between Rathlin Island and the mainland current speeds can 

exceed 3ms-1 on a spring tide and 2 ms-1  on a neap tide, with similar values occurring 

immediately offshore of major headlands, such as Fair Head (InYourFootsteps, 2011, as published 

in DETI, 2011). Maximum surface speeds that exceed 4 ms-1 have also been observed at this 

location. Over a tidal cycle on both spring and neap tides current speeds remain over 1 ms-1 for 

approximately 8hrs in this area (UKHO, 1995). 

 

The prevailing wind direction throughout the Irish Sea is south-westerly (Wilding et al., 2007) and it 

is therefore moderately sheltered from wave action.  However, the north coast is exposed to 

strong Atlantic ocean swell, and although Rathlin Island affords some protection from swell waves, 

under certain wind conditions there can be significant wave heights recorded in Ballycastle Bay 

and to the north of Fair Head.  Moderate to strong tidal currents result in mobile sedimentary 

bedforms which are a prevailing feature of the seabed, and result in a dominance of coarse 

substratum throughout the site.  Tidal mixing of Atlantic water with Irish Sea water is important in 

this area; thermal stratification has not been observed in this region due to the vigorous 

hydrodynamic regime.  The two water masses of the Irish Sea and Atlantic Ocean also favour 

differing species’ assemblages by virtue of their different physico-chemical properties 

(temperature, salinity, nutrient loads) and as these two water masses meet in the Fair Head 

region, there are likely to unique combinations of biological communities (benthic and pelagic).  

 

                                                           
3
 http://www.snh.gov.uk/docs/A1327320.pdf  

http://www.snh.gov.uk/docs/A1327320.pdf
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Sediments within the local region include bedrock outcrops, boulders, mobile cobbles and coarse 

sands and gravels (of glacial and local origins) in the North Channel, with sand and muddy sand 

also noted from broadscale British Geological Survey mapping (see Figure 1 below, taken from 

UK SeaMap (2010) and BGS data).   However, the Northern Ireland nearshore habitat mapping 

project Ballycastle Bay map (Mitchell and Service, 2004) did not find muddy sand sediments in this 

area, and instead identified only coarse sands and gravels, with small pockets of muddy gravel 

just offshore from the mouth of the Margy river which flows into Ballycastle Bay. 

 

 

Figure 1.2.  Predicted substrates based on British Geological Survey (BGS) data and JNCC modelling for the UK 
SeaMap (2010) project. 

 

At a landscape level, the whole of the North Channel is considered as either a moderate or high 

energy environment with respect to benthic habitat classification (McBreen et al., 2011). 
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1.4.2 Existing benthic information 
 

1.4.2.1 Fair Head vicinity 

1.4.2.1.1 Northern Ireland Sublittoral Survey 
 

A number of dive surveys were completed in the vicinity of Fair Head during the first Northern 

Ireland Sublittoral Survey in 1984 and 1985 (Erwin et al., 1986).  The following biotopes were 

identified by this survey (Table 1.5): 

 

 

Biotope Description 

CR.HCR.XFa Mixed faunal turf communities 

IR.HIR.KFaR.LhypR 
[Laminaria hyperborea] with dense foliose red seaweeds on 

exposed infralittoral rock 

IR.MIR.KR.Lhyp.Ft 
[Laminaria hyperborea] forest and foliose red seaweeds on 

moderately exposed upper infralittoral rock 

IR.MIR.KR.LhypTX.Pk Mixed kelp park on lower infralittoral mixed substrata. 

SS.SMx.CMx.FluHyd 
[Flustra foliacea] and [Hydrallmania falcata] on tide-swept 

circalittoral mixed sediment 

Table 1.5. Biotopes identified from NISS diver surveys 

 

 

These biotopes do not include likely components of the habitats of known conservation interest 

(see section 1.3 above). 

 

The species lists were generated from these dives at three main locations within the Fair Head 

area (Table 1.6): 

 

Drumnakill Point (Murlough Bay) Murlough Bay East of Fair Head 

Species 
SACFOR 

abundance 
Species 

SACFOR 

abundance 
Species 

SACFOR 

abundance 

Abietinaria abietina O Abietinaria abietina O Abietinaria abietina   

Acanthicolepis asperrima   Acrosorium reptans   Acanthicolepis asperrima   

Aglaophenia tubulifera O Acrosorium venulosum   Aglaophenia tubulifera O 

Aglaozonia (asexual cutleria)   Aglaophenia tubulifera O Aglaozonia (asexual cutleria)   

Alcyonidium diaphanum O Alcyonidium diaphanum R Alaria esculenta   

Alcyonium digitatum R Alcyonium digitatum R Alcyonidium diaphanum R 

Amphipholis squamata   Antennella secundaria   Alcyonium digitatum   

Antennella secundaria O Aplidium punctum O Amphipholis squamata   

Aplidium nordmanni   Aplysia punctata   Anapagurus hyndmanni R 

Aplidium punctum O Aplysilla sulfurea R Aplidium nordmanni O 
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Archidistoma aggregatum   Ascidia conchilega R Aplidium punctum C 

Ascidia conchilega R Ascidia mentula O Aplysia punctata   

Ascidia mentula O Ascidiella scabra R Ascidia conchilega O 

Ascidia virginea O Axinella infundibuliformis O Ascidia mentula O 

Asterias rubens R Bicellariella ciliata R Ascidia virginea R 

Axinella infundibuliformis F 

Bonnemaisonia 

asparagoides   Ascidiella scabra R 

Balanus crenatus O Botryllus schlosseri   Asterias rubens   

Bicellariella ciliata C Brongniartella byssoides   Axinella infundibuliformis R 

Boltenia echinata R Bugula flabellata R Bicellariella ciliata R 

Botryllus schlosseri R Caberea ellisii   Bonnemaisonia asparagoides   

Brongniartella byssoides O Cadlina laevis   Botryllus schlosseri O 

Bugula flabellata   Calliblepharis ciliata   Brongniartella byssoides   

Bugula plumosa   Calliostoma zizyphinum R Bugula flabellata   

Caberea ellisii O Callophyllis laciniata   Calliblepharis ciliata   

Callionymus lyra R Cancer pagurus R Calliostoma zizyphinum R 

Calliostoma zizyphinum O Caryophyllia smithii R Callophyllis laciniata   

Callophyllis laciniata O Cellaria fistulosa   Cancer pagurus R 

Cancer pagurus R Cellepora pumicosa   Caryophyllia smithii R 

Carpomitra costata R Chaetopterus variopedatus O Cellaria fistulosa   

Caryophyllia smithii F Chlamys distorta R Cellepora pumicosa   

Cellaria fistulosa O Clavelina lepadiformis R Chaetomorpha melagonium   

Chaetopterus variopedatus R Clavelina sp. R Chondrus crispus   

Chlamys varia R 

Compsothamnion 

thuyoides   Circomphalus casina   

Circomphalus casina   Corella parallelogramma F Clytia hemisphaerica   

Clavelina lepadiformis R Coryphella verrucosa   Corallina officinalis   

Clavelina sp. F Crisia denticulata O Corella parallelogramma R 

Corella parallelogramma O Crisia eburnea O Crisia denticulata   

Coryphella lineata   Crossaster papposus O Crisia eburnea C 

Crisia denticulata F Cryptopleura ramosa   Crossaster papposus   

Crisia eburnea F Ctenolabrus rupestris R Cryptopleura ramosa R 

Crossaster papposus R Delesseria sanguinea   Delesseria sanguinea R 

Cryptopleura ramosa O Desmarestia aculeata   Dendrodoa grossularia   

Ctenolabrus rupestris R Diaphorodoris luteocincta   Desmarestia aculeata   

Delesseria sanguinea O Dictyota dichotoma   Desmarestia viridis   

Dendrodoa grossularia R Didemnum R Dictyota dichotoma   

Diaphorodoris luteocincta F Didemnum maculosum O Didemnum F 

Didemnum O Doto maculata   Didemnum maculosum   

Diplosoma listerianum   Doto pinnatifida   Dilsea carnosa R 

Dysidea fragilis R Dysidea fragilis F Diplosoma spongiforme   

Echinus esculentus R Echinus esculentus O Dysidea fragilis O 

Eledone cirrhosa   Electra pilosa   Echinus esculentus R 

Epizoanthus couchii R Epizoanthus couchii   Electra pilosa   

Esperiopsis fucorum   Esperiopsis fucorum R Erythrodermis traillii   

Eurynome spinosa   Eurypon   Escharoides coccinea   

Filograna implexa O Facelina auriculata   Esperiopsis fucorum   

Flabellina pedata   Filograna implexa O Flabellina pedata R 
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Flustra foliacea   Flustra foliacea R Flustra foliacea   

Flustra foliacea   Galathea nexa   Furcellaria lumbricalis   

Gibbula cineraria R Gibbula tumida   Garveia nutans   

Halecium halecinum   Goniodoris nodosa   Gibbula cineraria   

Halichondria bowerbanki   Halarachnion ligulatum   Grantia compressa   

Haliclona   Halecium halecinum   Halecium halecinum F 

Haliclona urceolus   Halecium muricatum   Haliclona O 

Haliclona viscosa   Haliclona viscosa   Hemimycale columella O 

Halopteris catharina   Halisarca   Henricia oculata R 

Hemimycale columella R Halopteris catharina   Heterosiphonia plumosa   

Henricia oculata R Hemimycale columella   Hydrallmania falcata   

Hiatella arctica R Henricia oculata R Hymedesmia paupertas   

Hinia incrassata R Hymedesmia   Hypoglossum hypoglossoides   

Hydrallmania falcata   Hymedesmia jecusculum R Iophonopsis nigricans   

Hymedesmia paupertas R Hymedesmia paupertas R Janolus cristatus   

Hypoglossum hypoglossoides R 

Hypoglossum 

hypoglossoides   Kallymenia reniformis   

Janolus cristatus R Iophon hyndmani   Labrus bergylta   

Kirchenpaueria pinnata R Iophonopsis nigricans R Laminaria hyperborea R 

Labrus mixtus R Janolus cristatus R Laminaria saccharina   

Laminaria hyperborea C Jujubinus miliaris   Leptasterias muelleri R 

Leptasterias muelleri O Kallymenia reniformis   Leptochiton asellus   

Leptochiton asellus   Kirchenpaueria pinnata R Limacia clavigera   

Lithophyllum F Labrus bergylta   Lissoclinum perforatum   

Marthasterias glacialis R Labrus mixtus   Lithophyllum R 

Microstomus kitt   Laminaria hyperborea   Lomentaria orcadensis   

Molgula citrina R Leptasterias muelleri R Marthasterias glacialis   

Molgula manhattensis R Leucosolenia   

Membranipora 

membranacea   

Morchellium argus   Lithophyllum   Membranoptera alata   

Mycale rotalis   Lomentaria orcadensis   Myxilla fimbriata   

Myxilla fimbriata O Marthasterias glacialis   Myxilla incrustans R 

Myxilla incrustans   

Membranipora 

membranacea   Nemertesia antennina O 

Myxilla incrustans R Molgula manhattensis   Obelia geniculata   

Nemertesia antennina O Myxilla fimbriata F Odonthalia dentata   

Nemertesia ramosa O Nemertesia antennina O Odonthalia dentata   

Neocrania anomala R Ophiocomina nigra O Omalosecosa ramulosa R 

Obelia geniculata O Ophiothrix fragilis R Ophiocomina nigra R 

Ophiocomina nigra   Parasmittina trispinosa R Ophiothrix fragilis R 

Ophiothrix fragilis R Perophora listeri R Oscarella lobularis   

Ophlitaspongia   Phycodrys rubens   Pachymatisma johnstonia O 

Oscarella lobularis R Plocamium cartilagineum   Pagurus pubescens   

Pachymatisma johnstonia R Pododesmus patelliformis   Palmaria palmata   

Parasmittina trispinosa C Polycarpa pomaria R Parasmittina trispinosa R 

Perophora listeri F Polycera quadrilineata   Phycodrys rubens   

Phorbas fictitius R Polyclinum aurantium R Phyllophora crispa R 

Phycodrys rubens O Polymastia boletiformis   

Phyllophora 

pseudoceranoides   
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Phyllophora crispa R Polymastia mamillaris R Plocamium cartilagineum   

Plocamium cartilagineum R Polyplumaria frutescens   Plumularia setacea   

Plumularia setacea   Pomatoceros triqueter R Polycarpa pomaria R 

Polycarpa pomaria R Protula tubularia   Polycarpa scuba R 

Polycarpa scuba R Psammechinus miliaris R Polyclinum aurantium C 

Polyclinum aurantium O Pterosiphonia parasitica   Polymastia boletiformis R 

Polymastia boletiformis O Pycnoclavella stolonialis   Polysiphonia stricta   

Pomatoceros triqueter O 

Radicilingua 

thysanorhizans   Pomatoceros triqueter R 

Porania pulvillus R Raspailia hispida R Psammechinus miliaris R 

Pycnoclavella stolonialis   Rhodophyllis divaricata   Pterosiphonia parasitica   

Raspailia hispida O 

Rhodophyllis divaricata 

var. werneri   Ptilota gunneri   

Rhodymenia pseudopalmata R Rhodymenia ardissonei   Raspailia ramosa R 

Rostanga rubra   

Rhodymenia 

pseudopalmata   Rhodophyllis divaricata   

Scypha ciliata   Sarcodictyon roseum R Sabella pavonina   

Securiflustra securifrons O Schmitzia hiscockiana   Schottera nicaeensis   

Sertularella gayi R Schottera nicaeensis   Scypha ciliata   

Sertularia argentea O Scyliorhinus canicula   Sertularia argentea   

Sidnyum turbinatum R Securiflustra securifrons O Sidnyum turbinatum R 

Stelligera rigida R Sertularella gayi   

Sphaerococcus 

coronopifolius   

Stelligera stuposa O Sertularia argentea   Stelligera stuposa R 

Synoicum pulmonaria O Sidnyum turbinatum R Stenogramme interrupta   

Tonicella rubra   Spanioplon armaturum   Synoicum pulmonaria F 

Tubularia indivisa O Suberites carnosus R Taurulus bubalis   

Tubularia larynx O Synoicum pulmonaria R Tethya aurantium R 

Urticina eques R Trailliella intricata   Tonicella marmorea   

Vesicularia spinosa   Trivia arctica   Tubularia indivisa F 

Xantho pilipes R Tubularia indivisa   

   

Table 1.6.Species lists from NISS dives (continued over pages 10-13). 

 

All species of conservation interest are highlighted in Table 1.6 above, however none of these 

species are on the PMF species list for MCZ designation process, and are instead considered to 

be afforded protection through existing SACs. 

 

1.4.2.1.2 Sublittoral Survey Northern Ireland 
 

The Sublittoral Survey Northern Ireland (SSNI) surveyed a wide range of localities to identify the 

current status of marine Northern Ireland Conservation Priority (NICP) species, as reported in 

Goodwin et al. (2011). The NICP species’ distributions were initially assessed using the NISS 

data, and this guided the survey locations. 

 

Four sites were surveyed during the SSNI in the area of interest, with the biotopes identified in 

Table 1.7 below. 
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Biotope Description 

CR.HCR.XFa.FluCoAs.SmAs 
[Flustra foliacea], small solitary and colonial ascidians on tide-

swept circalittoral bedrock or boulders 

IR.MIR.KR.Lhyp.Pk 
[Laminaria hyperborea] park and foliose red seaweeds on 

moderately exposed lower infralittoral rock 

IR.MIR.KR.LhypT.Ft 
[Laminaria hyperborea] forest, foliose red seaweeds and a 

diverse fauna on tide-swept upper infralittoral rock 

Table 1.7. Biotopes identified from SSNI diver surveys 

 

As with the NISS data, none of these biotopes form components of PMFs. 

 

The species lists were generated from three sets of dives within the Fair Head area (Table 1.8): 

 

2006 Murlough Bay 2010 Murlough Bay 2010 Bank off Murlough Bay 

Species 
SACFOR 

abundance 
Species 

SACFOR 

abundance 
Species 

SACFOR 

abundance 

Actinothoe sphyrodeta O Actinothoe sphyrodeta R Asterias rubens O 

Aglaophenia tubulifera O Amphilectus fucorum R Balanus crenatus A 

Alcyonidium diaphanum O Aplidium punctum F Corallinaceae C 

Aplidium punctum O Aplysilla sulfurea O Flustra foliacea A 

Aplysia punctata O Ascidia mentula O Gibbula tumida O 

Ascidia mentula R Asterias rubens R Molgula complanata C 

Ascidia virginea 
  

Axinella 

infundibuliformis O Synoicum incrustatum F 

Ascidiella scabra   Calliblepharis ciliata F Tectura virginea O 

Asterias rubens R Calliostoma zizyphinum R Trophon truncatus O 

Bicellariella ciliata   Caryophyllia inornata O Urticina felina F 

Botryllus schlosseri F Caryophyllia smithii O 

  Bryozoa R Cellaria fistulosa A 

  Bryozoa indet crusts O Corallinaceae O 

  Calliblepharis ciliata O Crisia denticulata A 

  Calliostoma zizyphinum O Crisiidae O 

  Caryophyllia smithii F Delesseria sanguinea R 

  Chromophycota 

indet.(crusts) O Echinus esculentus F 

  Corallinaceae F Gaidropsarus vulgaris O 

  Crisiidae F Galathea strigosa R 

  Crossaster papposus R Gibbula cineraria O 

  Ctenolabrus rupestris R Halecium halecinum O 

  Delesseria sanguinea C Halichondria panicea R 

  Diaphorodoris luteocincta R Halidrys siliquosa R 

  Dictyopteris membranacea R Henricia O 

  
Dictyota dichotoma 

O 

Heterosiphonia 

plumosa O 

  
Didemnidae 

O 

Hymedesmia 

(Hymedesmia) rathlinia F 

  Didemnum   Hymedesmia paupertas R 
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Diphasia pinaster R Laminaria hyperborea R 

  Diphasia rosacea   Laminaria saccharina A 

  Diplosoma listerianum   Leptasterias muelleri O 

  Echinus esculentus O Lissoclinum perforatum O 

  Electra pilosa C Marthasterias glacialis O 

  
Flabellina pedata 

R 

Membranipora 

membranacea R 

  Gibbula cineraria   Metridium senile R 

  Halecium halecinum   Morchellium argus R 

  Halichondria panicea O Obelia geniculata F 

  Halopteris catharina   Odonthalia dentata F 

  
Heterosiphonia plumosa 

C 

Pachymatisma 

johnstonia F 

  Kirchenpaueria pinnata O Palmaria palmata O 

  Laminaria hyperborea C Parasmittina trispinosa A 

  
Laminaria saccharina 

O 

Plocamium 

cartilagineum F 

  Lanice conchilega R Polycarpa pomaria F 

  Necora puber R Polyclinum aurantium O 

  Nemertesia antennina O Polymastia boletiformis O 

  Palmaria palmata C Polymastia penicillus R 

  Parasmittina trispinosa   Stelligera stuposa O 

  Phycodrys rubens R Suberites ficus R 

  Plocamium cartilagineum C 

    Polycarpa pomaria   

    Polycera faeroensis R 

    Pomatoceros O 

    Porania pulvillus O 

    Sagartia elegans R 

    Scrupocellaria   

    Scyliorhinus canicula   

    Scypha   

    Scypha ciliata O 

    Sertularia argentea O 

    Tubularia indivisa R 

    

Table 1.8 .Species lists from SSNI dives (continued over pages 14-15). 

 

All species of conservation interest are highlighted in Table 1.8 above, however none of these 

species are on the PMF species list for MCZ designation process, and are instead considered to 

be afforded protection through existing SACs. 

 

1.4.2.2 Ballycastle Bay 

1.4.2.2.1 Northern Ireland Sublittoral Survey 
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A number of dive surveys were completed in Ballycastle Bay along Cable Route Option A during 

the first Northern Ireland Sublittoral Survey in 1984 and 1985 (Erwin et al., 1986).  The following 

biotopes were identified by this survey (Table 1.9): 

 

Biotope Description 

CR.HCR.XFa Mixed faunal turf communities 

IR.MIR.KR.LhypTX.Pk Mixed kelp park on lower infralittoral mixed substrata. 

SS.SSa.CMuSa Circalittoral muddy sand 

SS.SSa.IFiSa.IMoSa Infralittoral mobile clean sand with sparse fauna 

Table 1.9. Biotopes identified from NISS diver surveys 

 

These biotopes do not include likely components of the habitats of known conservation interest 

(see section 1.3 above). 

 

The species lists were generated from these dives at three main locations within the Fair Head 

area (Table 1.10): 

 

Fair Head Ballycastle Bay 

Species 
SACFOR 

abundance 
Species 

SACFOR 

abundance 

Acanthodoris pilosa R Abietinaria abietina   

Alcyonidium diaphanum R Acrosorium venulosum   

Alcyonium digitatum R Aglaophenia tubulifera   

Aplidium nordmanni R Aglaozonia (asexual cutleria) R 

Aplidium punctum F Alcyonidium diaphanum R 

Ascidiella scabra R Antedon bifida   

Bicellariella ciliata O Aplidium nordmanni   

Botryllus schlosseri O Aplidium punctum   

Calliblepharis ciliata O Ascidia mentula R 

Calliostoma zizyphinum R Axinella infundibuliformis   

Callophyllis laciniata R Balanus crenatus   

Cancer pagurus R Bicellariella ciliata   

Caryophyllia smithii R Botryllus schlosseri R 

Corallina officinalis R Brongniartella byssoides O 

Crisia denticulata F Calliblepharis ciliata O 

Crisia eburnea F Calliostoma zizyphinum   

Crossaster papposus R Callophyllis laciniata F 

Cryptopleura ramosa F Cancer pagurus R 

Delesseria sanguinea O Caryophyllia smithii O 

Didemnum O Chaetomorpha melagonium   

Dilsea carnosa O Cliona celata R 

Dysidea fragilis O Corallina officinalis   

Echinus esculentus R Corella parallelogramma O 

Eualus pusiolus   Corystes cassivelaunus R 

Eupolymnia nebulosa R Crossaster papposus   
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Filograna implexa R Cryptopleura ramosa   

Gibbula cineraria R Ctenolabrus rupestris   

Halecium halecinum R Delesseria sanguinea O 

Halichondria panicea R Dendrodoa grossularia   

Haliclona O Desmarestia aculeata   

Halidrys siliquosa R Diaphorodoris luteocincta   

Helcion pellucidum R Dictyota dichotoma R 

Hemimycale columella O Didemnum O 

Henricia oculata R Diodora graeca R 

Heterosiphonia plumosa C Diphasia rosacea R 

Hypoglossum hypoglossoides O Dysidea fragilis   

Laminaria hyperborea A Echinocardium cordatum   

Laminaria saccharina   Echinus esculentus R 

Leptasterias muelleri O Filograna implexa   

Lithophyllum O Flustra foliacea   

Meredithia microphylla   Furcellaria lumbricalis   

Myxilla incrustans R Galathea squamifera O 

Obelia geniculata   Gibbula cineraria R 

Odonthalia dentata R Haliclona viscosa   

Phycodrys rubens O Halidrys siliquosa   

Phyllophora crispa R Halopteris catharina   

Plocamium cartilagineum R Halopteris filicina R 

Plumularia setacea R Halurus flosculosus R 

Polycarpa pomaria R Hemimycale columella R 

Polycarpa scuba O Henricia oculata R 

Polyclinum aurantium C Heterosiphonia plumosa O 

Polymastia boletiformis R Hyas coarctatus   

Polymastia mamillaris R Hypoglossum hypoglossoides   

Ptilota gunneri R Kallymenia reniformis   

Sabella pavonina R Laminaria hyperborea A 

Sagartia elegans R Leptasterias muelleri R 

Scyliorhinus canicula R Lissoclinum perforatum   

Sertularia argentea R Lithophyllum O 

Stelligera rigida R Lomentaria clavellosa R 

Trailliella intricata R Lomentaria orcadensis R 

Tubularia indivisa R Marthasterias glacialis   

Urticina felina R Membranipora membranacea O 

  
Membranoptera alata   

  
Meredithia microphylla   

  
Nemertesia antennina   

  
Nitophyllum punctatum   

  
Obelia geniculata O 

  
Odonthalia dentata O 

  
Ophiocomina nigra   

  
Ophiothrix fragilis   

  
Pagurus bernhardus R 

  
Palliolum tigerinum   
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Parasmittina trispinosa O 

  
Pecten maximus   

  
Phycodrys rubens O 

  
Phyllophora pseudoceranoides   

  
Pisidia longicornis F 

  
Pleuronectes platessa R 

  
Plocamium cartilagineum R 

  
Polycarpa pomaria R 

  
Polyclinum aurantium R 

  
Pomatoceros triqueter R 

  
Porania pulvillus   

  
Ptilota gunneri O 

  
Sabella pavonina R 

  
Schottera nicaeensis   

  
Securiflustra securifrons   

  
Sidnyum turbinatum R 

  
Sphaerococcus coronopifolius   

  
Trivia arctica   

  
Tubularia indivisa   

Table 1.10 Species lists from NISS dives (continued over pages 16-18). 

 

All species of conservation interest are highlighted in Table 1.10 above, however none of these 

species are on the PMF species list for MCZ designation process, and are instead considered to 

be afforded protection through existing SACs. 

 

1.4.2.2.2 Nearshore habitat mapping project 
 

A video transect from a towed video sledge was completed across the Cable Route-Option A area 

in Ballycastle Bay, as part of the Northern Ireland Nearshore mapping project (Mitchell & Service, 

2004).  Table 1.11 below shows the species encountered for each video segment, which are 

mapped in Figure 1.3. 
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Table 1.11. Habitat and species information from the Nearshore habitat mapping project 2001 video transect. 

 

Video 

Segment
Sediment Description Fauna Flora

1 boulders and gravelly sand
Kelp forest, red foliose 

epiphytes

2
cobbles and pebbles, and 

sparser boulders on gravelly 

Kelp forest, red foliose 

epiphytes

3 boulders and gravelly sand
Kelp forest, red foliose 

epiphytes

4 boulders and gravelly sand
Sparse kelps, corallines 

and foliose red algae

5 Boulder field Nemertesia antennina, Polymastia sp.
Encrusting corallines, 

short foliose red algae

6
gravel with cobbles, pebbles 

and some boulders

Nemertesia antennina, Polymastia sp., Echinus esculentus, Cancer 

pagurus

Encrusting corallines, 

short foliose red algae

7 cobbles
Nemertesia antennina, Polymastia sp, Asterias rubens, Ophiocomina 

nigra

Encrusting corallines, 

short foliose red algae

8 cobbles, pebbles and gravel
Nemertesia antennina, Polymastia sp, Ophiocomina nigra, Echinus 

esculentus

Encrusting corallines, 

short foliose red algae

9
gravel and pebbles, few 

boulders

Nemertesia antennina, Polymastia sp, Ophiocomina nigra, Echinus 

esculentus, Pecten maximus

Encrusting corallines, 

short foliose red algae

10 cobbles and boulders
Nemertesia antennina, Polymastia sp, Ophiocomina nigra, Echinus 

esculentus, Pecten maximus

Encrusting corallines, 

short foliose red algae

11 boulders, gravel and pebble

Flustra foliacea, Porania pulvillus, Axinella sp., Polymastia sp., Echinus 

esculentus, Marthasterias glacialis, Ophiocomina nigra (dense patches), 

Caryophyllia sp., Suberites sp., Crossaster papposus 

Encrusting corallines

12 cobbles and pebbles Flustra foliacea, Polymastia sp., Ophiocomina nigra, Echinus esculentus Encrusting corallines

13 cobbles, pebbles and gravel
Flustra foliacea, encrusting sponges & bryozoans, Ophiocomina nigra, 

Echinus esculentus

14
gravel with cobbles, pebbles 

and some boulders

Flustra foliacea, encrusting sponges & bryozoans, Ophiocomina nigra, 

Echinus esculentus, Porania, Marthasterias

15 cobbles, pebbles and gravel
Flustra foliacea, Ophiocomina nigra, Porania pulvillus, Urticina eques, 

Echinus esculentus, Asterias rubens, Luidia ciliaris

16 cobbles, pebbles and gravel
Dense Ophiothrix fragilis patches, Luidia ciliaris, Ophiocomina nigra, 

Echinus esculentus

17 boulders, cobbles and sand

Flustra foliacea, Polymastia sp., Henricia oculata, Caryophyllia sp., 

Marthasterias glacialis, encrusting sponges & bryozoans, Echinus 

esculentus

18 cobbles and pebbles Polymastia sp., Echinus esculentus

19 boulders, cobbles and sand
Henricia oculata, Echinus esculentus, Asterias rubens, encrusting 

sponges & bryozoans
Encrusting corallines

20
cobbles, pebbles, some sand 

and small boulderfields
Dense Ophiothrix fragilis patches

21
cobbles, pebbles, some sand 

and small boulderfields

Nemertestia antennina, Polymastia sp., Asterias rubens, Echinus 

esculentus,  patches of dense Ophiothrix fragilis, Crossaster, Porania 

pulvillus, Marthasterias glacialis

Foliose red algae

22 muddy gravel with few cobbles Dense Ophiothrix fragilis, Marthasterias glacialis Foliose red algae
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Figure 1.3.  2001 video transect broken into segments, as referred to in Table 1.11. 

 

From these data, the species of potential conservation interest noted within the area are Porania 

pulvillus and Caryophyllia sp. These two species are not however on the PMF species list for MCZ 

selection. 

 

Dense brittlestars (Ophiothrix fragilis and Ophiocomina nigra) were also noted at segments 11, 16, 

21 & 22, corresponding with coarse sediments (gravels and some sand) with cobbles and 

boulders.  This may be considered as an example of the “Sublittoral mixed sediments (brittlestar 

beds)” PMF habitat that is proposed for selection of MPAs. 

 

2.  METHODOLOGY 
 

A review of available biological and physical datasets was undertaken in April 2014, using the 

Joint Irish Bathymetric Survey (JIBS) multibeam data available for the area and CEDaR records of 

scientific dive data (NISS and SSNI) to plan the survey campaign.  Annex II details the analysis of 

these datasets and application of Optimal Allocation Analysis (OAA) to dictate the level of ground-

truthing required to generate habitats maps using an underwater video and sediment sampling 

campaign. 

 



 

21 

 

In May 2014, the survey stations identified from the OAA were surveyed, with 26 video stations 

successfully sampled, and 10 sites sampled by 0.1m2 Day grab. 

 

2.1. Video survey 

 

The video system used was an Osprey camera deployed on an epibenthic sledge with halogen 

lights, fitted with an auxiliary Go-Pro video camera. The Osprey camera is angled for an oblique 

view, while the Go-Pro camera is deployed facing directly below, between the sledge runners.  A 

dGPS overlay was recorded o the Osprey video footage, and notes taken of cable layback to allow 

estimation of the sledge’s position on the seabed.  The field of view of the video camera is 

approximately 1m2 when the sledge is in contact with the seafloor.  Where stations were close 

together, the sledge was towed between stations rather than bringing it back to the survey vessel 

between each station, which optimised efficiency and increased the amount of footage collected.  

The epibenthic sledge was chosen above the drop frame due to the very strong currents at the 

site, which led to the drop frame spinning in the vigorous hydrodynamic regime.  The epibenthic 

sledge proved to be a more stable platform for recording video footage.  

 

2.2. Benthic grabs 

 

Due to the nature of the sediments at the sampling stations, there was low success in grabbing 

adequate sediment for particle size analysis (PSA).  The ground was heterogeneous and many 

cobbles were found in the coarse sand/gravel regions, which often blocked open the jaws of the 

Day grab resulting in loss of sediment upon reaching the survey vessel. A pipe dredge was used 

in addition to the Day grab in an attempt to gather more sediment.  Only four sediment PSA 

samples were retained for processing, with a total of 24 samples retained for faunal analysis 

(some of which contained only cobbles and no finer sediments).  

 

The PSA samples were processed by Kenneth Pye Associates Ltd. 

The infaunal samples containing more than single cobbles were processed by Fugro EMU Ltd. (12 

samples) to generate full abundance and biomass data for all species, while single cobble 

samples were processed in house at AFBI for characterising epifaunal species only, to be used in 

conjunction with other datasets.   

Results tables from the PSA and infaunal processing are included in Annex III. 

 

2.3 Video footage analysis 

 

The footage was analysed following the “Recommended operating guideline” (Coggan et al., 

2007), allowing discrimination of biotopes through analysis of characterising substratum, seafloor 

relief and characterising species.  

 

Due to the hydrodynamic regime at the site, visibility was fairly poor and footage was faster than 

ideal, however conspicuous epibiota of ~3cm body size and larger were identified with adequate 

confidence for biotope assignment.  Where there appeared to be a notable change in substratum 
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that persisted for more than 5m2, or a notable change in characterising species (such as kelp) 

persisting for more than 5m2 the location was noted as a boundary between biotopes.  Biotopes 

were classified according to the UK MNCR classification (Connor et al., 2004), with a minimum of 

level 4 biotopes identified (“biotope complexes”), and, where data allowed, classification to levels 5 

and 6 (“biotope” and “sub-biotope”). 

 

In many footage segments it was clear that a mosaic of two of more biotopes co-existed spatially, 

for instance where boulders with epifaunal communities were surrounded by patches of coarse 

sediments with mobile cobbles.  In these cases the biotopes were considered as a “matrix” and 

mapped as such.  

 

The locations of identified biotopes were plotted in GIS to overlay upon the JIBS multibeam data 

and cluster maps used for designing the survey campaign, to allow an examination of their spatial 

distribution and enable mapping of the biotopes across the entire area of interest. 

 

2.4 Benthic grab analysis 

 

The infaunal data (both abundance and biomass of species) were examined in Excel and the 

biomass data entered into a separate spreadsheet for processing in the statistical package 

PRIMER (Plymouth Routines in Multivariate Ecological Research). A resemblance matrix was 

created from the data using the Bray-Curtis dissimilarity routine. A cluster analysis was then 

performed on these data, using a 90% cut off, and the resulting clusters stored as “factors” for 

further analysis. A multidimensional scaling plot was generated from the resemblance matrix 

showing the separation between samples. Finally the SIMPER routine was completed to extract 

the characterising species from each cluster.  The results of this analysis are available in Annex 

IV.   The clusters, characterising species and raw data were used collectively to classify the 

sample sites into biotopes, along with the physical description of the sediments returned and PSA 

results where available. 

The resulting sediment biotopes were plotted in GIS. 

 

2.5  Approach to habitat mapping 

 

The following datasets were utilised:   

 JIBS multibeam bathymetry, gridded to 1m horizontal resolution; 

 JIBS multibeam backscatter, gridded to 1m horizontal resolution; 

 Multibeam bathymetric derivatives (see Annex II) of: 

o Slope angle 

o Aspect 

o Terrain ruggedness 

o Broadscale Benthic Position Index 

 Unsupervised classification of multibeam data (cluster map – see Annex II); 

 Video biotope data; 

 Sediment sample biotope data; 

 CEDaR biotope records from historic scientific diving. 
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2.6 Habitat interpretation 

 

All datasets were presented within ArcGIS 10.1 and habitat interpretation was completed as 

follows: 

1. The multibeam data was post-processed and classified using an unsupervised 

ISOCLUSTER method (as detailed in Annex II) to derive “ground-types”; 

2. The 2014 video and sediment biotope data (including substratum descriptions) were 

overlaid upon the cluster map to assess which biotopes fell within which ground-type; 

3. The CEDaR data were overlaid upon the cluster map to check correspondence between 

these biotope data and the 2014 ground-truthing  data, and the ground-types identified from 

the cluster analysis; 

4. Ground-type polygons were attributed according to the biotopes found within these from the 

ground-truthing data; boundaries between ground-types were verified where video footage 

had crossed such boundaries.  Good correspondence was found between the ground-types 

and biotope spatial distribution; 

5. The re-coded ground-type polygons were colour-coded according to their biotopes to allow 

a biotope map to be presented; 

6. Where possible, biotopes were assigned to relevant EC Habitats Directive Annex I habitats 

and also the pMCZ habitats identified by the Department of Environment in Northern 

Ireland. 

 

3.  RESULTS 
 

3.1 Habitats: Identified Biotopes 

A total of eight biotope complexes at level 4 were identified. Within these an additional eight level 

5 biotopes could be distinguished, and within those a further four sub-biotopes were identified.  

Table 3.1 below details the biotopes identified within the habitat map, and whether any of these 

are contained within the Northern Ireland pMCZ habitats.  Where appropriate, mention is also 

made of whether a biotope could be a component of PMF habitats that are not pMCZ habitats. 
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Table 3.1 Biotope complexes, biotopes and sub-biotopes identified from video review and sediment sample analysis. 

Level 4 Biotope Full title pMCZ habitat?
Annex I 

habitat?

IR.HIR.KSed
Sediment-affected or disturbed kelp and seaweed 

communities
No

Bedrock or 

stony reef

IR.MIR.KR
Kelp and red seaweeds (moderate energy 

infralittoral rock)
No

Bedrock or 

stony reef

CR.HCR.FaT Very tide-swept faunal communities No
Bedrock or 

stony reef

CR.HCR.XFa Mixed faunal turf communities No
Bedrock or 

stony reef

CR.HCR.DpSp Deep sponge communities

No - although 

potential component 

of PMF habitat

Bedrock or 

stony reef

CR.MCR.EcCr Echinoderms and crustose communities No
Bedrock or 

stony reef

SS.SCS.CCS Circalittoral coarse sediment

Yes (circalittoral sand 

& gravel 

communities)

No

SS.SMx.CMx Circalittoral mixed sediment
Yes, if contain 

brittlestar beds
No

Level 5 Biotope Full title pMCZ habitat?
Annex I 

habitat?

IR.MIR.KR.Lhyp
Laminaria hyperborea  and foliose red seaweeds on 

moderately exposed infralittoral rock
No

Bedrock or 

stony reef

IR.MIR.KR.LhypTX
Laminaria hyperborea  on tide-swept, infralittoral 

mixed substrata.
No

Bedrock or 

stony reef

CR.HCR.FaT.CTub Tubularia indivisa on tide-swept circalittoral rock No
Bedrock or 

stony reef

CR.HCR.XFa.ByErSp
Bryozoan turf and erect sponges on tide-swept 

circalittoral rock

No - although 

potential component 

of PMF habitat

Bedrock or 

stony reef

CR.MCR.EcCr.UrtScr
Urticina felina  and sand-tolerant fauna on sand-

scoured or covered circalittoral rock
No

Bedrock or 

stony reef

CR.MCR.EcCr.FaAlCr
Faunal and algal crusts on exposed to moderately 

wave-exposed circalittoral rock
No No

SS.SCS.CCS.PomB
Pomatoceros triqueter  with barnacles and bryozoan 

crusts on unstable circalittoral cobbles and pebbles

Yes (circalittoral sand 

& gravel 

communities)

No

SS.SMx.CMx.FluHyd
Flustra foliacea  and Hydrallmania falcata  on tide-

swept circalittoral mixed sediment
No No

Level 6 Biotope Full title pMCZ habitat?
Annex I 

habitat?

IR.MIR.KR.LhypTX.Pk
Mixed kelp park on lower infralittoral mixed 

substrata.
No

Bedrock or 

stony reef

IR.MIR.KR.Lhyp.GzPk
Grazed Laminaria hyperborea  park with coralline crusts 

on lower infralittoral rock
No

Bedrock or 

stony reef

CR.HCR.FaT.CTub.CuSp
Tubularia indivisa  and cushion sponges on tide-swept 

turbid circalittoral bedrock
No

Bedrock or 

stony reef

CR.MCR.EcCr.FaAlCr.Bri
Brittlestars on faunal and algal encrusted exposed to 

moderately wave-exposed circalittoral rock

No, unless counts as 

brittlestar beds on 

biogenic reef or on 

mixed substrata

Bedrock or 

stony reef
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It should be noted that the area of interest is dominated by medium-high energy bedrock outcrops 

and stony reef (boulders), with patches of coarse sediments and cobbles between. 

  

The characterising conspicuous species noted for each biotope mosaic are shown in Table 3.2 

below, and example Go-Pro camera stills for key biotopes are presented below. 
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Table 3.2. Characterising conspicuous species of the mapped biotope mosaics, including substratum information. 
 

Biotope mosaic Substratum Epifaunal Species

CR.HCR.DpSp/CR.HCR.XFa.B

yErSp/CR.MCR.EcCr.UrtScr

Cobbles, pebbles, 

boulders and gravels

Polymastia boletiformis, Axinella infundibuliformis(?), Axinella dissimilis, 

Flustra folicea, (Securiflustra securifrons?), encrusting bryozoa and sponges, 

Urticina sp., Henricia oculata, Luidia ciliaris, Crossaster papposus, Echinus 

esculentus, Porania pulvillus

CR.HCR.FaT.CTub.CuSp
Boulders and cobbles, 

patches of bedrock outcrop

Tubularia indivisa, Echinus esculentus, Crossaster papposus, Spirobranchus 

triqueter, Pachymatisma johnstonia, Urticina sp., encrusting sponges, Cliona 

celata, Polymastia boletiformis, Marthasterias glacialis, Luidia ciliaris, 

Henricia oculata, Cancer pagurus

CR.HCR.FaT.CTub.CuSp/CR.

HCR.XFa.ByErSp/CR.MCR.Ec

Cr.FaAlCr.Bri

Cobbles, boulders and 

bedrock (very rough)

Encrusting bryozoans and sponges, Tubularia indivisa(patches), Flustra 

foliacea(patches), Polymastia boletiformis, Echinus esculentus, Urticina sp., 

Ophiocomina nigra (dense patches), Axinella dissimilis, Crossaster 

papposus

CR.HCR.FaT.CTub.CuSp/CR.

MCR.EcCr.FaAlCr
Boulders and pebbles

Encrusting bryozoans, Echinus esculentus,Tubularia indivisa, encrusting 

sponges (Myxilla incrustans?), Pachmatisma johnstonia, Henricia oculata, 

Cliona celata, Cancer pagurus

CR.HCR.FaT.CTub.CuSp/CR.

MCR.EcCr.UrtScr

Large boulders, cobbles, 

<10% sand/gravel

Encrusting bryozoans and sponges, Tubularia indivisa, Henricia oculata, 

Echinus esculentus, Urticina sp., Pachymatisma johnstonia, Polymastia 

boletiformis

CR.HCR.FaT.CTub.CuSp/SS.S

CS.CCS.PomB

Boulders, cobbles, pebbles 

and 10% sand/gravel

Tubularia indivisa, Echinus esculentus, Crossaster papposus, Spirobranchus 

triqueter, Pachymatisma johnstonia, Urticina sp., encrusting sponges, 

Cancer pagurus

CR.HCR.FaT.CTub/CR.MCR.E

cCr.FaAlCr
Boulders and pebbles

Encrusting corallines and bryozoans, Echinus esculentus,Tubularia indivisa, 

encrusting sponges (Myxilla incrustans?), Pachmatisma johnstonia, 

Drachiella spectabillis?

CR.HCR.XFa.ByErSp/CR.MCR

.EcCr.UrtScr/SS.SCS.CCS.Po

mB

Cobbles, boulders and 

medium sand

Urticina sp., Spirobranchus triqueter, Echinus esculentus, encrusting 

bryozoans and sponges, Securiflustra securifrons(?), Cancer pagurus, 

Polymastia boletiformis, Nemertesia ramosa(?), Flustra foliacea, Crossaster 

papposus

CR.MCR.EcCr.FaAlCr
Boulders, cobbles and 

pebbles (some gravel)

Sparse foliose red algae, encrusting corallines and sponges, Echinus 

esculentus, Porania pulvillus, Luidia ciliaris, Polymastia boletiformis (rare)

CR.MCR.EcCr.FaAlCr/CR.HCR

.FaT.CTub.CuSp

Cobbles, pebbles, 

boulders and gravels

Encrusting corallines, bryozoans and sponges, Tubularia indivisa, Echinus 

esculentus, Pachymatisma johnstonia, Luidia ciliaris, Porania pulvillus, rare 

foliose red algae

CR.MCR.EcCr.FaAlCr/CR.HCR

.XFa.ByErSp

Boulders, cobbles and 

pebbles (some sand & 

gravel)

Encrusting corallines, bryozoans and sponges, Echinus esculentus, Axinella 

dissimilis, Axinella infundibuliformis(?), Polymastia boletiformis, Raspailia 

ramosa(?), Porania pulvillus

CR.MCR.EcCr.FaAlCr/SS.SCS.

CCS.PomB

Small boulders, cobbles, 

pebbles, patches of 

gravelly sand

Encrusting corallines and bryozoans, Echinus esculentus, Luidia ciliaris, 

Porania pulvillus, Crossaster papposus, Polymastia boletiformis, 

Spirobranchus triqueter

CR.MCR.EcCr.FaAlCr/SS.SMx

.CMx.FluHyd

Pebbles, gravel, cobbles, 

some boulders, sand

Encrusting corallines, patches of tall bryozoan & hydroid turf, Luidia ciliaris, 

Flustra foliacea, (Securiflustra securifrons?), Pecten maximus, Porania 

pulvillus, Polymastia boletiformis

CR.MCR.EcCr.UrtScr/SS.SCS.

CCS.PomB

Cobbles, small boulders, 

coarse sand/gravel

Urticina sp., Spirobranchus triqueter, Echinus esculentus, encrusting 

bryozoans and sponges

IR.HIR.KSed/IR.MIR.KR.Lhyp

.GzPk

Cobbles and boulders, 

<10% sand

Laminaria hyperborea, Saccharina latissima, epiphytic foliose red algae, 

encrusting corallines, Echinus esculentus

IR.HIR.KSed/IR.MIR.KR.Lhyp

TX

Sand, gravel, cobbles and 

occasional boulders

Laminaria hyperborea, Saccharina latissima, Saccorhiza polyschides (rare), 

epiphytic foliose red algae, encrusting corallines, Echinus esculentus

IR.MIR.KR.LhypTX
Cobbles, pebbles, 

boulders and gravels

Laminaria hyperborea, encrusting corallines, epiphytic foliose red algae, 

Urticina sp., foliose red algae, Asterias rubens, Porania pulvillus

IR.MIR.KR.LhypTX/IR.MIR.K

R.Lhyp.GzPk

Bedrock outcrops, large 

boulders, limestone 

pebbles/cobbles and 

coarse sand

Laminaria hyperborea, epiphytic foliose red algae, encrusting corallines, 

Echinus esculentus, Spirobranchus triqueter, Crossaster papposus, Homarus 

gammarus, Luidia ciliaris

SS.SCS.CCS.PomB/CR.MCR.E

cCr.FaAlCr

Gravel, sand, cobbles and 

boulders

Short hydroid and bryozoan turf, encrusting corallines, Echinus esculentus, 

Spirobranchus triqueter

SS.SCS.ICS/IR.MIR.KR.LhypT

X

Rippled sand with debris 

between ripples, patches 

of cobbles and pebbles

Laminaria hyperborea, encrusting corallines, epiphytic foliose red algae
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IR.MIR.KR.Lhyp 

 

 

IR.MIR.KR.LhypTX

 

 

 

IR.HIR.KSed 

 

 

CR.HCR.FaT.CTub, with top photo showing a 

lobster 

 

 

CR.HCR.FaT.CTub.CuSp, showing large 

growths of Pachymatisma johnstonia 
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CR.MCR.EcCr.FaAlCr/CR.HCR.FaT.CTub.CuSp 

 

 

 

CR.MCR.EcCr.FaAlCr (with cushion star 

Porania pulvillus evident) 

CR.MCR.EcCr.FaAlCr.Bri (with yellow sponge 

Polymastia boletiformis) 

 

 

SS.SMx.CMx.FluHyd / CR.MCR.EcCr.FaAlCr.Bri 

(top photo with brown crab Cancer pagurus) 

 

  

CR.MCR.EcCr.FaAlCr.Bri (with starfish Luidia 

ciliaris) 

 

 

SS.SMx.CMx.FluHyd / CR.MCR.EcCr.FaAlCr 

(with starfish Marthasterias glacialis) 
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SS.SCS.CCS.PomB/CR.MCR.EcCr.FaAlCr 

 

 

SS.SCS.ICS/IR.MIR.KR.LhypTX (with Porania 

pulvillus) 

 

 

 

3.2. Final habitat maps 

 

The ground-truthing data were examined in conjunction with the JIBS multibeam data 

classification to allow broadscale mapping of the biotope complexes (MNCR Level 4). The results 

are presented for each area of interest below (Figures 3.1 – 3.3), along with the total area of each 

biotope provided in Tables 3.3 - 3.6. Note that due to the heterogeneity of the substratum and 

biotopes present therein, areas have been presented as mosaics of biotopes.  This is because it is 

impossible in many cases to map individual biotopes as they are occurring naturally in a mosaic 

with each biotope or biotope complex covering patches smaller than 5m2 (known as the minimum 

mapping unit for a biotope – Connor et al., 2004). 
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Figure 3.1 Habitat map for the Tidal Site, with ground-truthing overlaid (classified by dominant biotope) 
 

 

Biotope 
Area 

(km2) 

Proportion 

of site (%) 

CR.HCR.FaT.CTub.CuSp 1.194 28 

CR.HCR.FaT.CTub.CuSp/CR.MCR.EcCr(.FaAlCr/.UrtScr) 1.590 38 

CR.HCR.FaT.CTub.CuSp/CR.MCR.EcCr.FaAlCr 1.207 28 

CR.MCR.EcCr.FaAlCr/SS.SMx.CMx.FluHyd 0.243 6 

Table 3.3. Area coverage of each biotope mosaic at the Tidal Site 
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Figure 3.2 Habitat map for the Cable Route A, with ground-truthing overlaid (classified by dominant biotope) 

 

 

Biotope 
Area 

(km2) 

Proportion 

of site (%) 

CR.HCR.FaT.CTub.CuSp 0.182 4 

CR.HCR.FaT.CTub.CuSp/CR.MCR.EcCr(.FaAlCr/.UrtScr) 0.607 14 

CR.HCR.FaT.CTub.CuSp/CR.MCR.EcCr.FaAlCr 0.615 15 

CR.HCR.XFa 0.236 6 

CR.HCR.XFa/SS.SCS.CCS.PomB 0.128 3 

CR.MCR.EcCr.FaAlCr/CR.HCR.XFa.ByErSp/SS.SCS.CCS 1.281 30 

CR.MCR.EcCr.FaAlCr/SS.SMx.CMx.FluHyd 0.548 13 

IR.HIR.KSed/IR.MIR.KR.Lhyp(TX.Pk/GzPk)/SS.SCS.ICS 0.622 15 

 

Table 3.4. Area coverage of each biotope mosaic at the Cable Route A 
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Figure 3.3 Habitat map for the Cable Route B, with ground-truthing overlaid (classified by dominant biotope) 

 

Biotope Area (km2) 
Proportion 

of site (%) 

CR.HCR.FaT.CTub.CuSp/CR.MCR.EcCr(.FaAlCr/.UrtScr) 0.102 7 

CR.HCR.FaT.CTub.CuSp/CR.MCR.EcCr.FaAlCr 0.398 28 

CR.MCR.EcCr.FaAlCr/CR.HCR.XFa.ByErSp/SS.SCS.CCS 0.068 5 

CR.MCR.EcCr.FaAlCr/SS.SMx.CMx.FluHyd 0.636 45 

IR.HIR.KSed/IR.MIR.KR.Lhyp(TX.Pk/GzPk)/SS.SCS.ICS 0.214 15 

 

Table 3.5. Area coverage of each biotope mosaic at the Cable Route B 

 

 

“Stony reef” and “Bedrock reef”, as noted in Annex I of the EC Habitats Directive, were also found 

to be extensive throughout the area of interest.  The entire area could be classified as “reef” with 

the exception of small segments of the cable route into Ballycastle Bay, which showed rippled 

coarse sands.   “Stony reef” was defined according to the recommendations of the Joint Nature 

Conservation Committee (Irving, 2009), with cobbles covering >10% of the seafloor, the reef 

appearing elevated compared to surrounding sediments and supporting epifaunal communities, 

and exceeding 25m2 in extent.  The coverage of potential bedrock reef and stony reef is shown in 

Figures 3.4 – 3.6 below.  Due to the composition of the substrata being a mixture of large-small 
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boulders, cobbles and outcropping bedrock, with pockets of coarse sands and gravels, many 

areas could not be defined as purely bedrock reef or stony reef, but instead are a mosaic of both. 

 

 

Figure 3.4  Annex I reef (“bedrock reef” or “stony reef”) coverage at the Tidal Site, as determined from habitat 
assessment. 
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Figure 3.5  Annex I reef (“bedrock reef” or “stony reef”) coverage at Cable Route A, as determined from habitat 
assessment. 
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Figure 3.6  Annex I reef (“bedrock reef” or “stony reef”) coverage at Cable Route B, as determined from habitat 
assessment. 

 

The potential presence of pMCZ habitats was also noted based on the extrapolation of component 

biotopes in the habitat maps (Figures 3.7 - 3.9).  The most notable areas of pMCZ habitats are 

found along Cable Route A (Figure 3.8), which had some extensive brittlestar beds on cobbles 

and sandy gravels, and circalittoral sand and gravel communities (mixed with cobbles).   There are 

also extensive potential brittlestar beds within Cable Route B (Figure 3.9), along with a fairly 

spatially constricted area of circalittoral sand and gravel communities (mixed with cobbles).  

Whether these fall into the “Sublittoral mixed sediments brittlestar beds”, “Sublittoral sand 

brittlestar beds” or “Sublittoral biogenic reef brittlestar beds” is unclear given existing published 

guidance on component habitats of pMCZ habitats.  
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Figure 3.7  Potential pMCZ habitats at the Tidal Site, as determined from habitat assessment. 
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Figure 3.8  Potential pMCZ habitats at Cable Route A, as determined from habitat assessment. 
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Figure 3.9  Potential pMCZ habitats at Cable Route B, as determined from habitat assessment. 
 

 

3.4 Epifauna 

 

Infralittoral kelp and seaweed communities 

Shallower areas were dominated by stable cobbles and boulders, with some outcropping bedrock, 

characterised by kelp park (low density kelp) of the species Laminaria hyperborea, which 

supported often prolific epiphytic foliose red algae on the kelp stipes. Rock surfaces supported 

encrusting corallines and some encrusting bryozoans  but only a short bryozoan and hydroid turf, 

which had a grazed  appearance (with Echinus esculentus frequently observed), with very few 

foliose red algae attached to the rocks.  Barer rock surfaces harboured only Spirobranchus 

triqueter and Balanus sp. The sunstar Crossaster papposus and starfish Luidia ciliaris were 

notable in many areas.  In some patches the macroalga Saccharina latissima and Saccorhiza 

polyschides (rare) were occasionally observed.  Boulders and cobbles were surrounded by mobile 

coarse sands and gravels, which often led to a scoured appearance of the rock surfaces.  The 

brown crab Cancer pagurus and lobster Homarus gammarus were occasionally observed. 
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Circalittoral coarse sediments 

Limited areas of rippled coarse sediments, containing coarse sands and gravels, with occasional 

cobbles in the ripple troughs, harboured few epifaunal species that could be distinguished on 

video footage.  Some cobbles were encrusted by coralline algae in shallower areas, and S. 

triqueter and Balanus sp., which are typical of a high energy, scoured environment. 

 

Circalittoral mixed sediments 

Pebbles, cobbles, gravels and sands were found in slightly less high energy environments with 

stable cobbles supporting some epifaunal growth.  These cobbles were characterised by 

encrusting corallines in shallower water, patches of tall bryozoan & hydroid turf, the starfish Luidia 

ciliaris, the cushion star Porania pulvillus,  the bryozoan Flustra foliacea (potentially also 

Securiflustra securifrons), occasional King scallop (Pecten maximus), and the sponge Polymastia 

boletiformis.   

 

Circalittoral reef (boulder and bedrock) 

Patches of outcropping bedrock and large boulders, interspersed by patches of coarse 

sand/gravels and cobbles, supported species typical of a high energy, sand scoured environment 

in the shallow circalittoral zone.  This included some encrusting corallines, encrusting bryozoans 

and sponges, dense patches of the hydroid Tubularia indivisa near the tops of boulders and 

bedrock outcrops, the scour tolerant anemone Urticina sp., the starfish Henricia oculata, Luidia 

ciliaris, sunstar Crossaster papposus,  cushion star Porania pulvillus and frequent urchin Echinus 

esculentus, which in some areas gave the rock surfaces a “grazed” appearance.  On occasion 

dense patches of the massive sponge Pachymatisma johnstonia were noted, and occasional 

dense moving beds of the brittlestar Ophiocomina nigra. 

Cup corals (Caryophyllia smithii and Caryophyllia sp.) were identified from cobbles collected 

during grab sampling, however these didn’t form dense carpets and were not visible on the video 

footage (possibly due to visibility issues). 

 

In deeper waters, where wave action was less notable, encrusting, massive and occasionally 

branching and cup sponges were found at varying densities. There were notable extensive 

coverage patches of the massive sponge Pachymatisma johnstonia, encrusting sponges such as 

Myxilla sp., and occasional Polymastia boletiformis, Axinella infundibuliformis(?), Axinella 

dissimilis, and Raspailia ramosa(?).   Overall, however, these areas still had a “sparse” 

appearance due to the sand scour and/or urchin grazing. 

 

The areas containing these sponge species could potentially be considered as an example of the  

Northern Ireland Priority Habitat “fragile sponge and anthozoan communities on subtidal rocky 

habitat”, however the low overall density of the sponges and lack of dense or diverse anthozoan 

assemblages suggests that this area does not contain a good example of such habitat. 

Brittlestar beds on rock (bedrock and stony reef- including cobbles) were also found at a number 

of sites, which could be considered as a pMCZ habitat, depending on the precise definition of 

brittlestar bed (which is not currently published).   

 

The brown crab Cancer pagurus and lobster Homarus gammarus were noted occasionally in rock 

crevices. 
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The species of current conservation interest – Priority Marine Feature Species – found in this 

habitat are Caryophyllia sp. and Caryophyllia smithii, and Porania pulvillus. However, these are 

not included on the pMCZ species lists and are considered adequately represented within existing 

MPAs in Northern Ireland. 

 

In terms of potential sensitivity to physical impacts, there is a paucity of information for the majority 

of species to determine their vulnerability to physical impacts.  The MARLIN sensitivity database 

was examined where data existed for the following species: 

 Axinella dissimilis – sensitivity high to physical disturbance (substratum loss and 

displacement) and intermediate to smothering, abrasion and increase in suspended 

sediment). Recoverability unknown (slow growing species) (Jackson, 2008); 

 Porania  pulvillus was reported as being little affected by scallop dredging (Jenkins et al., 

2001); 

 Urticina felina- sensitivity high to physical disturbance (substratum loss) and intermediate to 

abrasion and physical disturbance. Recoverability assessed to be moderate (Jackson and 

Hiscock, 2008) 

 

3.5 Infauna 

 

Circalittoral sediments and cobbles 

The sediments in the area of interest consist of coarse sand and gravels, interspersed by cobbles 

and pebbles. These were typified by species tolerant of high energy environments, with a range of 

polychaetes and bivalves found within the sediments, and sponges, bryozoans and hydroids (such 

as Tubularia indivisa) found on cobbles along with the keel worm Spirobranchus triqueter. The 

brittlestar Ophiocomina nigra was also identified in these samples (see Annex II). 

Of conservation importance the holothurian Labidoplax media, a Northern Ireland Priority Species 

(Priority Marine Feature (PMF) Species), was found at two sites within Ballycastle Bay, associated 

with sediment classified according to the Folk method as Medium Silty Sandy Very Fine 

Gravel/Medium Silty Sandy Medium Gravel (Folk, 1954) (grab sites 4 and 7 – see Figure 3.2 

above which shows site numbers).  Currently the only NI records for this species are from muddy 

areas within Strangford Lough.  Upon review of PMF species, the Department of Environment 

concluded that L. media is already afforded protection within Strangford Lough SAC, and is 

therefore not included in the pMCZ species list. 

 

In addition, a number of species could only be identified to genus level, and therefore could 

potentially include other PMF species: 

 Diphasia sp. (nigra? or alata?) identified at sites 7 and 9; 

 Caryophyllia sp. (inornata?) indentified at sites 4, 5 and 9.  

 Caryophyllia smithii (not on NI PMF Species list, but an NI Marine Feature) identified from 

site 7; 

 Eubranchus sp. (doriae?) identified at site 4; 

 Clathria (Microciona) sp. identified at sites 4 and 5; 

 Hymedesmia sp. (cohesibacilla or rathlinia?) identified at site 5. 
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Again, none of the above species were included in the pMCZ species list, as each were 

considered to be afforded adequate protection through existing MPAs. 

 

4.  DISCUSSION 
 

The Tidal Site and potential Cable Routes are a high energy environment dominated by strong 

tidal currents, with wave energy also being considerable within Ballycastle Bay (Cable Route A) in 

shallower water. The substratum is dominated by boulders and bedrock outcrops, with mobile 

cobbles and pebbles found between boulder reefs.  The majority of the reef areas have a sparse, 

scoured appearance, with notable grazed areas (by Echinus esculentus). Coarse sediment 

(coarse sands and gravels) areas are found to a limited extent, and may form ripples with cobbles 

in troughs (some of such cobbles appear stable and support epifauna).   In some parts of 

Ballycastle Bay, silts were found within coarser sediments (up to 8.5% mud content). These 

coincide with the ‘muddy sand’ and ‘muddy gravels’ identified within the area by the historic 

datasets (NISS and Nearshore mapping projects). 

 

The epifaunal communities are typical of high energy, sand scoured environments, with only 

deeper waters harbouring taller epifaunal turf and non-encrusting sponges (cup and branching life-

forms). The hydroid Tubularia indivisa is characteristic growing on boulders and bedrock that 

emerge further from the surrounding coarse sediment in all depths. In wave affected areas, some 

dense patches of the bryozoan Flustra foliacea were identified (generally further north-west in the 

site, e.g. Ballycastle Bay).  The infralittoral zone supports a kelp park which is dominated by 

Laminaria hyperborea, with sparse epifauna and encrusting coralline algae (and epiphytic foliose 

red algae).  Crab and lobster are frequently encountered in the infralittoral and circalittoral reef 

areas, along with the starfish Luidia ciliaris, urchin Echinus esculentus, sun star Crossaster 

papposus and cushion star Porania pulvillus.  The massive sponge Pachymatisma johnstonia 

occurs in occasional dense patches, along with encrusting sponges, Cliona celata and frequent 

Polymastia boletiformis. The cup sponge Axinella infundibuliformis and branching sponges 

Axinella dissimilis and Raspailia ramosa are found in deeper waters where wave action is 

reduced, and are rare (not in high densities).  The only notable anemone visible was the dahlia 

anemone Urticina sp., which is often found in areas subject to scour.  However, cup corals 

(Caryophyllia sp.) were identified from cobbles collected during grab sampling and historic data 

suggests notable present of these. Due to the low anthozoan diversity and density, and low 

sponge density, these areas are not considered as truly representative of the NI Priority Habitat 

“Fragile sponge and anthozoan communities”. This habitat is also not included on the pMCZ 

habitats list. 

  

The infaunal analysis of sediment samples revealed communities typical of coarse, mobile 

sediments, and epifauna from the retained cobbles within these samples. However, the 

holothurian Labidoplax media was found at two sites within the proposed cable route in Ballycastle 

Bay, in an area with a small but notable fraction of finer sediment (mud) mixed in with gravel.  This 

is a PMF species, but not a pMCZ species – however its distribution is poorly known with the only 

existing historic records of it being in Strangford Lough. 
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No pMCZ species were identified from historic records or the 2014 survey data, and although a 

number of PMF species were found these are considered well protected by existing MPAs.  Some 

PMF species noted from historic dive surveys were not identified from the 2014 grab and video 

surveys, possibly due to the cryptic nature of these species, and many being found on rock which 

grabs could not sample. 

 

The only potential pMCZ habitats found by the 2014 survey were the brittlestar beds found on 

cobbles and sands (CR.MCR.EcCr.FaAlCr.Bri), and circalittoral sand and gravel communities 

(which were in a habitat mosaic with cobbles).  These were also noted by the historic NISS 

records and the 2001 Nearshore habitat mapping video.  Brittlestar beds are widely found within 

Northern Ireland’s inshore waters, but a bed’s longevity and dynamics are poorly understood (as 

brittlestars are a mobile species and beds purportedly move).  However, their continued presence 

certainly within Ballycastle Bay is supported by the 1980s dive data and 2014 data. 

 

5.  CONCLUSION 
 

Historic and new survey data have sampled an appropriate range of potential subtidal habitats in 

the Fair Head development sites (Tidal Site and Cable Routes), as directed by acoustic remote 

sensing (multibeam sonar).  These have revealed a mosaic of bedrock and stony reef habitats, 

typical of high energy environments where sand scour has a profound influence on biological 

assemblages.  Sedimentary areas included coarse sands and gravels, mixed with cobbles; these 

areas were more limited than the bedrock and stony reef habitats.  Some of the sedimentary areas 

showed larger scale bedforms (ripples), which are mobile and harbour a sparse faunal component.  

Within Ballycastle Bay, pockets of muddy gravels have also been identified, which harbour a 

greater faunal component. 

 

The habitats identified and classified into biotopes harbour a number of Priority Marine Feature 

species, but none of these fall into the pMCZ species list, and instead are considered to be 

adequately represented within existing MPAs.  One species of interest that was not previously 

recorded in this region was the holothurian Labidoplax media, which is a PMF species, and 

appears associated with the muddy gravel patches within Ballycastle Bay. 

 

In terms of habitats, two potential component (sub-scale) habitats of pMCZ habitats were identified 

in the region: brittlestar beds on coarse sands and cobbles, and circalittoral sand and gravel 

communities.  These were most extensive within Ballycastle Bay, but are also widely recorded 

throughout Northern Ireland’s inshore waters, with substantial areas of such habitats already 

protected through existing MPAs. 

Bedrock and stony reef constituted the majority of the Tidal Site, which are EC Habitats Directive 

Annex I habitats, but are excluded from the pMCZ habitats list as these are high energy 

environment examples of reef which are not included.  
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ANNEX I: Priority Marine Features (Northern Ireland) not included on 
pMCZ features list

4
 

 

Table 1.1 Priority Marine Feature (PMF) Habitats considered to be afforded protection under 

existing MPA network in the Northern Ireland inshore region - these cover the range of 

representative and threatened, rare or declining habitats in Northern Irish waters. 

 

 

 
 

 

 

 

 

 

 

                                                           
4
 http://www.doeni.gov.uk/justification_report_for_selection_of_pmczs_features-version1.0.pdf 

http://www.doeni.gov.uk/justification_report_for_selection_of_pmczs_features-version1.0.pdf
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Table 1.2 Priority Marine Feature (PMF) Limited/low mobility species considered to be afforded 

protection under the existing MPA network (SAC, ASSI) in the Northern Ireland inshore region. 

These cover the range of representative and threatened, rare or declining species in Northern Irish 

waters. 
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Table 1.3 Priority Marine Feature (PMF) Limited/low mobility species excluded from consideration 

as a focus for MCZ designation and justification for exclusion. These cover the range of 

representative and threatened, rare or declining species in Northern Irish waters. 
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ANNEX II: Benthic Ecology Baseline Assessment of proposed Fair 
Head Development Site: Survey design 
 

1.0 Background Data 

 

1.1 Multibeam sonar data 

1.1.1 Joint Irish Bathymetric Survey (JIBS) multibeam sonar data 

 

The unprocessed raw (*.all files) data, containing the original depth soundings and backscatter 

values, and cleaned (xyz) (*.txt files) bathymetric data were supplied to the University of Ulster in 

2009 by the UK Maritime and Coastguard Agency and the Irish Marine Institute for academic 

research (see details of systems and vessels used in JIBS in Table 1). These cleaned data were 

subsequently imported into IVS Fledermaus DMagic software for gridding using a weighted 

moving average gridding algorithm (weight diameter 3) to a 1 m bin size and projected to UTM 

zone 29N. The gridded data were exported as an ASCII grid for further analysis and interpretation 

in ESRI ArcGIS.  The University of Ulster (Rory Quinn and Ruth Plets) has supplied AFBI with an 

extract of these data for use in the Fair Head benthic assessment work, in the form of a 1m 

horizontal resolution bathymetric grid (Figure 1). 

 

 

Table 1. Overview of different multibeam systems, vessels and acquisition systems for the JIBS 

project. Only the Northern Ireland area survey data has been used for this project. 
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Figure 1. Bathymetric data for the Fair Head combined survey area from JIBS multibeam surveys. 

 

1.1.2. Bathymetric derivatives 

The cleaned bathymetric grid was subsequently used to derive a number of additional parameters.  

Within ArcGIS, hillshading, slope angle (in degrees, 0–90° - Figure 2) and aspect (defined as the 

downslope direction in degrees, 0–360° - Figure 3) were derived using the Spatial Analyst 

extension. Aspect was subsequently processed using Raster Calculator within ArcGIS to derive 

“northness” and “eastness” components which can be used for further analysis. 

 
Figure 2. Slope angle for the combined survey area 
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Figure 2. Aspect for the combined survey area 

 

The Benthic Terrain Modeller extension for ArcGIS was used to calculate standardised fine- and 

broad-scale Bathymetric Position Indices (BPI) (Wright et al., 2005). BPI is a second-order 

derivative of a surface and may be defined as a measure of the elevation of locations with 

reference to the overall landscape (similar to the topographic position index used on land) 

(Verfaille, Doornenbal, Mitchell, White, & Van Lancker, 2007). When created, standardised, and 

examined at fine and broad scales, BPI provides a useful parameter for terrain classification 

(negative values indicate troughs and valleys; near zero values are typical for flat areas or areas 

with a constant slope; positive values represent highs and ridges). In this study, broad-scale BPI 

was calculated with an inner search radius of 10 m and an outer search radius of 30 m (Figure 4). 

The fine-scale BPI was calculated with an inner search radius of 3 m and an outer search radius of 

10 m.  Benthic Terrain Modeller was also used to derive “terrain ruggedness”, with a 5m 

neighbourhood (Figure 5).  This measures the variation in three-dimensional orientation of grid 

cells within a neighbourhood. Vector analysis is used to calculate the dispersion of vectors normal 

(orthogonal) to grid cells within the specified neighbourhood. This method effectively captures 

variability in slope and aspect into a single measure. Ruggedness values in the output raster can 

range from 0 (no terrain variation) to 1 (complete terrain variation). 
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Figure 4. Broadscale BPI for the combined survey area 

 

 
Figure 5. Terrain ruggedness for the combine survey area 

 

1.1.3. Backscatter 

Backscatter data are the emitted acoustic energy from the multibeam sonar system that is 

reflected back to the system, and is mainly controlled by the hardness, the roughness and the 

morphological properties on the seabed. These data are conventionally presented as greyscale 

imagery showing the strength of the returning energy (backscatter), and once processed and 
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stitched together are presented as a continuous image of the seabed reflectivity, called a mosaic. 

In the study area, multibeam data were acquired with three different systems (the Kongsberg 

EM3002, EM710 and Reson 7125), each with their own specific properties and geometries, and 

deployed from three different vessels: RV Jetstream, RV Victor Hensen and RV Meridian (Table 

1). The processing and mosaicing of the raw data (*.all) were carried out for both datasets in IVS 

Fledermaus Geocoder, a software package designed to perform as many corrections (geometrical 

and physical) as possible to maximise the information content within the backscatter signal. The 

final mosaic was subsequently exported as ESRI ArcGIS ASCII files for further analysis, and 

extract of which was provided for this project by the University of Ulster (Figure 6). 

 

 
Figure 6. Backscatter mosaics from the three multibeam systems used within the combined survey 

area. 

1.2 Legacy ground-truthing data 

1.2.1. Towed video camera 

A towed underwater video survey of Ballycastle Bay and Rathlin Island was undertaken in June 

2001 from the FPV Kev Vickers by DARD/QUB (now AFBI).  The video system comprised of a 

Kongsberg Simrad Osprey underwater video camera operated using a Simrad video control deck 

unit and recorded on VHS tapes via a Panasonic video recorder. Positional information was 

imprinted on the film using a dGPS linked to TrakView overlay system. Videotapes were later 

copied to DVD using a Phillips DVD Recorder. A stills camera system (Photosea 1000A 35mm 

camera and Photosea 1500S strobe) was also fitted to the camera sledge and operated through 

the Simrad video control unit. Slide film was used, with the resulting stills scanned onto computer 

using a Nikon CoolScan IV slide scanner. These images were enhanced using Adobe Photoshop, 

and catalogued with positional information, which was determined as far as possible using the 

associated video footage.  
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Video data was analysed by Annika Clements in 2003 and used to create a shapefile within 

ArcGIS detailing habitat types, as part of the Northern Ireland nearshore mapping project (Mitchell 

and Service, 2004). One video tow crossed the proposed development area. 

 

1.2.2. DoE diver records 

A database managed by CEDaR (Ulster Museum) and funded by the Department of Environment 

(DoE, NI) of biotope records from diver surveys around Northern Ireland was provided to AFBI for 

use in benthic assessment work. These data were plotted in GIS and a number of records are 

located over the development area.  The majority of diver records are from the 1980s Northern 

Ireland Sublittoral Survey (NISS, however more recent surveys carried out by DoE and Ulster 

Museum are also found in the locality (see Erwin et al., 1986, and Goodwin et al., 2008). Biotopes 

are identified according to the UK Marine Nature Conservation Review (MNCR) 2004 classification 

(Connor et al., 2004), and additional brief descriptions of characterising species and the 

substratum at each dive are also provided. 

The locations of both the DoE diver records and DARD/QUB towed video are shown in Figure 7 

below. 

 
Figure 7. Legacy ground-truthing for the combined survey area. 

 

2.0 Data interpretation for survey design 

The derived bathymetric datasets were analysed using the unsupervised image classification 

routine “ISOCLUSTER”, within the spatial analyst extension of ArcGIS.  This was an iterative 

process, involving trialling different combinations of input data layers and different numbers of 

clusters. Results were compared to the hillshaded bathymetric data, and the backscatter data to 

qualitatively ascertain whether the clusters spatially coincided with spatial trends exhibited by 

these data.  The best fit was then utilised for further analysis. The ISOCLUSTER analysis that 

performed best was completed on the broadscale BPI, slope and bathymetry datasets, yielding six 
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clusters. The latter two datasets were further processed using focal statistics with a 

neighbourhood of 5m to minimise the impact of data artefacts prior to the cluster classification. 

The final ISOCLUSTER raster grid was then used to extract statistics from the multibeam data 

layers for their application in Optimal Allocation Analysis (OAA). The six clusters (‘zones’) mapped 

are shown in Figures 8-10, and the summary statistics for each area provided in Table 2 below. 

 
Figure 8.  ISOCLUSTER ground-types, or ‘zones’, derived from classification of bathymetry 

derivatives over the combined survey area. 

 
Figure 9. Zoomed-in detail of the ISOCLUSTER map (east). 
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Figure 10. Zoomed-in detail of the ISOCLUSTER map (west). 

 
Table 2. The statistics from multibeam derived products for the isocluster “zones”. 

 

The idea behind the OAA is to utilise existing broad-scale, full coverage datasets such as acoustic 

or optical remote sensing to guide ground-truthing for habitat mapping/benthic assessment in an 

objective manner. This rests upon the assumption that the remotely-sensed variables such as 

bathymetry and backscatter may indicate habitat heterogeneity. The variables can be classified 

using a number of unsupervised methods, such as ISOCLUSTER detailed above, or manually 

classified into areas of similar characteristics, to derive ‘ground-types’, or ‘acoustic facies’. The 

underlying remotely-sensed data for each of the resulting ground-types is extracted through a GIS 

(using Zonal Statistics in Spatial Analyst Tools) and the statistics of these variables calculated for 

each ground-type (e.g. mean, variance, sum etc.). The statistics are used in the OAA to assess 

the variance and area of each ground-type, which when coupled with either a maximum number of 

potential samples or a set coefficient of variance (CoV; a measure of precision) will calculate the 

optimal number of samples required for ground-truthing each ground-type.  Both the CoV and 

maximum number of samples for the entire survey area can be readily manipulated depending on 

the user’s requirements. The recommended number of samples is provided in the same units as 

the ground-type areas are provided in (usually m2, for instance). Where a number of remotely-

sensed variables (including those derived from bathymetry) would ideally be considered in such an 

Zone Area (km2) Proportion

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundan

ce (y)

Variance 

(S2)

1 1.38 12.28 64.169 14.552 5.509 15.041 -16.826 32.379 0.0008799 7.74E-07 0.081 0.125

2 2.38 21.20 54.875 5.136 5.361 12.244 -17.353 44.124 0.0007901 6.24E-07 0.162 0.191

3 2.56 22.79 47.583 4.568 5.044 13.012 -17.067 39.009 0.0007453 5.55E-07 0.170 0.189

4 2.11 18.78 40.254 5.635 3.830 7.673 -18.263 36.449 0.0005213 2.72E-07 0.100 0.103

5 1.54 13.74 29.710 9.060 4.134 16.713 -21.542 27.032 0.0004915 2.42E-07 0.083 0.086

6 1.26 11.21 13.072 39.017 4.532 25.367 -25.605 32.814 0.0015952 2.54E-06 0.170 0.338

Total 11.21 100.00

Slope angle Backscatter Terrain ruggedness Broadscale BPIDepth
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analysis (for example slope, ruggedness, backscatter, aspect), these can all be incorporated into 

the OAA and the results for each variable inspected, and if applicable the results for each variable 

can be averaged.  

 

In the case of the Fair Head development site, it was deemed that the variables slope, 

backscatter, terrain ruggedness and broadscale benthic position index (BPI) were likely to be most 

representative in this region of habitat heterogeneity. The backscatter data statistics must be 

interpreted with caution as the mosaic for the survey area was generated from three multibeam 

systems.  The summary statistics for each of these variables were extracted using the 

ISOCLUSTER cluster map, and entered into an Excel spreadsheet containing embedded 

calculations for OAA. The area of each zone was also added (in m2). The CoV was set at 5% (i.e. 

95% precision) for calculating the optimal sample numbers per ground-type. The results for each 

variable, and the average scores, are presented in Table 3 below: 

 

  Slope angle Backscatter Ruggedness Broad BPI Average 

Total samples 240 42 400 3663 1086 

Zone 1 31 5 54 397 122 

Zone 2 48 10 85 846 247 

Zone 3 54 10 86 905 264 

Zone 4 34 8 49 551 161 

Zone 5 37 5 34 369 111 

Zone 6 37 3 91 595 181 

 

Table 3. Sample numbers required for a CoV of 5% for each ground-type (‘zone’). Samples are in 

m2. 

 

It should be noted that although the OAA recommends the number of samples for each ground-

type, it does not advise where these should be placed within each ground-type or what sampling 

equipment should be used. In sedimentary regions it is generally accepted that the biology of such 

areas is dominated by infauna, and therefore an appropriate infaunal sampling tool will be 

required, such as a Day grab. Such samples cover a very small area, for instance the Day grab 

bite aperture is 0.1m2, and therefore each 1 m2 sample recommended by the OAA will in reality 

require ten grab samples to cover such an area. However, conversely, where the ground-type is 

likely to be reef or cobbles/boulders epifauna will dominate the biological community, and a 

suitable sampling platform for such communities would be a video/camera system (if visibility is 

adequate). Video systems can cover a larger area in less time than grab sampling, with the field of 

view at any one point usually approximating 1 m2. It is therefore quite simple to cover the 

recommended sample area with video tows/drops on harder substratum zones but much more 

time consuming to sample the recommended area in the sedimentary zones.   

 

3.0 Survey recommendations 

Given the dominance of mixed substratum or hard substratum in the proposed development area 

(as observed from diver and video records, and initial interpretation of the multibeam sonar data), 

it is proposed that the majority of benthic assessment is undertaken using video techniques.   

However, from analysis of backscatter and bathymetry  cluster (‘zones’) 4, and to a lesser extent 

3, appear to be dominated by mobile sediments which warrant direct sampling to ascertain 
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infaunal community composition and sediment characteristics (through particle size analysis).  For 

statistical robustness, it is recommended that each grab sampling site is sampled by a minimum of 

three replicates.  

With an estimated five full days of ship time, the following survey regime is suggested: 

 Thirty grab samples (ten stations, three replicates at each station). This would cover 

approximated 30 x 0.1m2 = 3.0m2 of seabed. 

 Thirty video tows, each tow lasting approximately ten minutes on the seabed, towed at a 

rate of 0.5 knots or slower. With a field of view of approximately 1m2, each ten minute tow 

would equate to around 100m2 of coverage. 30 tows would therefore cover 3000m2. 5  

In total this would give 3003 m2 of seabed coverage.  This far exceeds the recommended 1086 m2 

area coverage from the optimal allocation analysis, however footage from within the same video 

tow cannot be treated as statistically independent, due to the issue of spatial autocorrelation, and 

therefore random sub-sampling of small sections of video footage from within each tow is 

recommended.  This also ensures that should some sections of video footage be of poor quality 

(due to underwater visibility or tow speed), there will be adequate footage to allow benthic 

characterisation. 

Although the OAA has provided recommended numbers of samples for a desired degree of 

precision, this has not directed where within each zone such samples should be placed. It is 

assumed that sampling within each zone is undertaken at random (to maintain statistical 

independence); however in addition to such sampling it is also desirable to facilitate habitat 

boundary mapping to deliberately place some video tows across the zone boundaries.  Therefore 

22 video tows, and the ten grab stations, have been randomly sited within zones (using GIS), 

proportioned according to the OAA, and eight video tows placed to cross boundaries.  The 

proposed sampling locations are shown in Figure 11 and locations provided in the Annex. A table 

summarising the coverage the survey aims to achieve and how sub-sampling may be apportioned 

is provided in Table 4 below. 

 

Table 4. Proposed apportioning of sampling techniques within zones. 

 

 

 

 

 

                                                           
5
 Given the tidal characteristics of the area, video tows may be restricted to slack water to enable slow tow 

speeds which optimise footage quality.  This may restrict the survey regime to a maximum of ten tows per 

24h day (two sets of five tows per day, timed during slack water). 
 

  Grabs 
Grab 
area (m2) 

Video 
tows 

Video area 
(m2) 

Total sampled 
area (m2) 

 Area OAA 
recommended 

Sub-sampling 
proportion 
(%) 

Zone 1     3 300 300 122 40.7 

Zone 2     5 500 500 247 49.4 

Zone 3 4 x 3 reps 1.2 4 400 401.2 264 65.8 

Zone 4 6 x 3 reps 1.8 3 300 301.8 161 53.3 

Zone 5     3 300 300 111 37.0 

Zone 6     4 400 400 181 45.3 
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Figure 11. Proposed sampling locations over combined survey area (see Annex IIb for positions) 
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Annex IIb 
 

ID Sampling Type

Longitude- 

decimal 

degrees

Latitude - 

decimal 

degrees

Longitude - 

degree

Longitude - 

decimal 

minutes

Latitute- 

degrees

Latitude - 

decimal 

minutes

0 Grab (3 reps at site) -6.113227 55.22049 6 6.794 55 13.229

1 Grab (3 reps at site) -6.108103 55.21585 6 6.486 55 12.951

2 Grab (3 reps at site) -6.187116 55.23015 6 11.227 55 13.809

3 Grab (3 reps at site) -6.11246 55.22895 6 6.748 55 13.737

4 Grab (3 reps at site) -6.211949 55.22201 6 12.717 55 13.321

5 Grab (3 reps at site) -6.128564 55.22473 6 7.714 55 13.484

6 Grab (3 reps at site) -6.106051 55.22925 6 6.363 55 13.755

7 Grab (3 reps at site) -6.219672 55.22031 6 13.180 55 13.219

8 Grab (3 reps at site) -6.089173 55.22355 6 5.350 55 13.413

9 Grab (3 reps at site) -6.12282 55.22133 6 7.369 55 13.280

10 Video (10 min tow) -6.088353 55.22834 6 5.301 55 13.700

11 Video (10 min tow) -6.165504 55.23398 6 9.930 55 14.039

12 Video (10 min tow) -6.100478 55.23416 6 6.029 55 14.049

13 Video (10 min tow) -6.172799 55.23284 6 10.368 55 13.970

14 Video (10 min tow) -6.153552 55.23348 6 9.213 55 14.009

15 Video (10 min tow) -6.126937 55.2313 6 7.616 55 13.878

16 Video (10 min tow) -6.100123 55.22041 6 6.007 55 13.225

17 Video (10 min tow) -6.097044 55.22676 6 5.823 55 13.605

18 Video (10 min tow) -6.098322 55.23094 6 5.899 55 13.857

19 Video (10 min tow) -6.105296 55.22872 6 6.318 55 13.723

20 Video (10 min tow) -6.14254 55.23281 6 8.552 55 13.968

21 Video (10 min tow) -6.121362 55.22096 6 7.282 55 13.258

22 Video (10 min tow) -6.114458 55.221 6 6.868 55 13.260

23 Video (10 min tow) -6.213386 55.22211 6 12.803 55 13.327

24 Video (10 min tow) -6.112978 55.22948 6 6.779 55 13.769

25 Video (10 min tow) -6.223846 55.21598 6 13.431 55 12.959

26 Video (10 min tow) -6.201451 55.22474 6 12.087 55 13.484

27 Video (10 min tow) -6.126612 55.2211 6 7.597 55 13.266

28 Video (10 min tow) -6.228064 55.21219 6 13.684 55 12.732

29 Video (10 min tow) -6.117698 55.2137 6 7.062 55 12.822

30 Video (10 min tow) -6.106565 55.2114 6 6.394 55 12.684

31 Video (10 min tow) -6.231408 55.20938 6 13.884 55 12.563

32 Video boundary - 10 min tow -6.103911 55.21388 6 6.235 55 12.833

33 Video boundary - 10 min tow -6.094267 55.22261 6 5.656 55 13.356

34 Video boundary - 10 min tow -6.122141 55.23003 6 7.328 55 13.802

35 Video boundary - 10 min tow -6.109725 55.21238 6 6.583 55 12.743

36 Video boundary - 10 min tow -6.143881 55.23029 6 8.633 55 13.817

37 Video boundary - 10 min tow -6.177018 55.23208 6 10.621 55 13.925

38 Video boundary - 10 min tow -6.225792 55.21438 6 13.548 55 12.863

39 Video boundary - 10 min tow -6.114215 55.23492 6 6.853 55 14.095
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ANNEX III: Grab sampling results 
 

 
 

 

Particle size analysis results: 

 
 

Station Longitude Latitude Date
Depth 

(m)

Infaunal 

samples

PSA 

sample
Biotope Folk_sediment NI Priority species?

0 -6.1132275 55.22049 12/05/2014 40.0 3 1 CR.MCR.EcCr.FaAlCr Gravelly very coarse sand

1 -6.10810279 55.21585 12/05/2014 38.1 3 1 CR.MCR.EcCr.FaAlCr Very coarse sand

2 -6.18711612 55.23015 12/05/2014 40.4 3 0
CR.MCR.EcCr.FaAlCr/

CR.HCR.FaT.CTub

3 -6.11245958 55.22895 12/05/2014 44.2 1 0 CR.HCR.FaT.CTub

4 -6.21194946 55.22201 12/05/2014 36.0 3 0 CR.HCR.XFa

Caryophyllia sp. (not sure if C. 

inornata), Labidoplax media, 

Eubranchus sp., Clathria sp.

5 -6.1285642 55.22473 12/05/2014 43.0 2 0 CR.HCR.FaT.CTub

Caryophyllia sp. (not sure if C. 

inornata), Clathria sp., Hymedesmia 

sp.

6 -6.10605132 55.22925 12/05/2014 49.0 1 0 CR.HCR.FaT

7 -6.21967174 55.22031 12/05/2014 42.0 3 2
CR.HCR.XFa.ByErSp/S

S.SCS.CCS.PomB

Medium Silty Sandy Very Fine 

Gravel/Medium Silty Sandy Medium 

Gravel

Diphasia sp., Labidoplax media

8 -6.08917293 55.22355 12/05/2014 47.0 2 0 CR.HCR.FaT.CTub

9 -6.12281999 55.22133 12/05/2014 50.0 3 0 CR.MCR.EcCr.FaAlCr
Diphasia sp., Caryophyllia sp. (no sure 

if C. inornata)

63000 45000 31500 22400 16000 11200 8000 5600 4000 2800 2000 1400 1000 707 500 354 250 177 125 88.4 62.5 44.2 31.3 22.1 15.6 11 7.81 5.52 3.91 2.76 1.95 1.38 0.98 0.69 0.49 0.35 0.24 0.17 0.12 0.09 0.06 0.04 0.01

Fairhead_

0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.80 3.15 7.73 17.42 23.42 24.32 13.50 2.48 0.64 0.37 0.61 0.45 0.54 0.31 0.31 0.17 0.14 0.10 0.08 0.08 0.07 0.06 0.05 0.04 0.03 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00

Fairhead_

1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.84 4.15 23.59 40.75 20.06 3.65 0.70 0.00 0.00 0.25 1.15 0.72 0.72 0.72 0.48 0.30 0.30 0.25 0.23 0.19 0.16 0.14 0.11 0.08 0.06 0.06 0.07 0.07 0.07 0.06 0.04 0.02 0.01 0.00

Fairhead_

3
0.00 0.00 0.00 0.00 0.00 0.00 14.13 5.23 7.26 10.66 9.81 8.28 3.79 2.00 1.50 4.41 9.78 9.22 3.37 1.14 0.92 0.71 0.62 0.66 0.79 0.95 1.04 0.97 0.79 0.56 0.36 0.23 0.15 0.12 0.11 0.10 0.10 0.08 0.07 0.04 0.02 0.00 0.00

Fairhead_

4
0.00 0.00 0.00 0.00 0.00 33.40 18.86 4.92 9.51 5.95 4.10 1.94 1.34 1.34 1.41 2.57 5.07 4.41 1.55 0.58 0.37 0.29 0.23 0.26 0.26 0.26 0.29 0.26 0.20 0.14 0.10 0.07 0.04 0.03 0.03 0.04 0.05 0.04 0.04 0.03 0.02 0.00 0.00

Particle Size Analysis (% in half phi size categories, specified in micrometres)

Sample
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Infaunal data presented in table (abundance): 

Taxon STN000.Rep1 STN001.Rep3 STN004.Rep1 STN004.Rep2 STN004.Rep3 
STN005.Rep1 
(pipe) 

STN005.Rep1 STN007.Rep1 STN007.Rep2 STN007.Rep3 STN009.Rep1 STN009.Rep2 

Astrorhiza               2   2     

PORIFERA       P P P P P P P P P 

CALCAREA     P P P P P           

Clathrinidae           P             

Clathrina lacunosa         1         1     

Leucosolenia             P           

Sycon ciliatum     14 4 7 8 7 8 1 3     

HADROMERIDA                   P     

Polymastiidae         P               

Polymastia                 P   P   

Polymastia 
penicillus 

              P         

Suberitidae               P   P P   

Timea 
hallezi/mixta 

              P P P   P 

Timea cf. 
stellifasciata 

              P         

Timea stellifasciata                   P     

Paratimea 
constellata 

                  P     

Stelligera                   P     

Trachycladus 
minax 

                      P 

Cliona (agg.)         P P   P P P   P 

Halicnemia           P             

Hymedesmia           P             

Clathria 
(Microciona) 

        P P             

Euryponcf lacazei         P P     P       

PORIFERA           P P           
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(=Dysidea fragilis) 

Tubulariidae           P P           

Eudendrium       P   P P         P 

Bougainvilliidae     P   P P   P     P   

Halecium     P P P P P P       P 

Halecium 
muricatum 

    P                   

Sertulariidae           P             

Abietinaria 
abietina 

                    P   

Diphasia               P       P 

Sertularella         P P             

Sertularia       P   P P P P     P 

Plumulariidae     P                   

Halopteris 
catharina 

    P     P             

Nemertesia         P     P         

Aglaophenia         P P             

Aglaophenia 
tubulifera 

          P       P     

Campanularia 
hincksii 

    P     P P           

Campanularia 
volubilis 

              P         

Sarcodictyon 
roseum 

              3   72     

Alcyonium 
digitatum 

          P       P     

Epizoanthus 
couchii 

      4 3               

ACTINIARIA (juv.)       1     1           

Caryophyllia 
smithii 

          1 1           

Caryophyllia     2     5           1 

TURBELLARIA 1   2                 2 

NEMERTEA     1 2 2 4 1   4 1 2   

NEMATODA   1 4   1 7 7 1 1 2   4 

Pedicellina         P P P     P     
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Barentsia         P     P       P 

Golfingiidae (juv.)     2 2 5 6   2 4 10   5 

Nephasoma 
minutum       7 5 5   6 6 7   3 

Phascolion 
strombus                 2       

POLYCHAETA P   P       P   P       

Pisione remota   4                     

Subadyte pellucida         1               

Harmothoe       1     1 3 1     1 

Lepidonotus 
squamatus       1 1   1       1   

Pholoe baltica               1         

Pholoe inornata                     1   

Eulalia aurea           2             

Eulalia bilineata       1         1       

Eulalia expusilla       1   1       1   1 

Eulalia mustela                 1       

Eulalia viridis             1           

Eumida 1                     1 

Glycera lapidum   1           1 1       

Sphaerodorum 
gracilis     1   1 2           1 

Gyptis propinqua                 1 1     

Nereimyra 
punctata         1 1   1         

Paraehlersia 
ferrugina                   1     

Syllis garciai                 1       

Eurysyllis 
tuberculata         1               

Haplosyllis 
spongicola             1           

Trypanosyllis 
coeliaca       1         2     1 

Syllis armillaris           13 29       1 1 

Syllis hyalina       1                 
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Syllis variegata       1   2 4     1     

Eusyllis 
blomstrandi     2     1 9       1 5 

Odontosyllis 
fulgurans                 1       

Exogone naidina       4           1 1 1 

Sphaerosyllis 
hystrix     1               1   

Myrianida     3 1   1 1         1 

Nereididae (juv.)     1                   

Nereis zonata     1 1 2 1 3 1 1     1 

Lysidice unicornis                 2       

Lumbrineris 
cingulata                   3     

Paradoneis lyra       1       1 1 1     

Aonides 
paucibranchiata                 2 4     

Laonice 
bahusiensis                 4 1     

Dipolydora coeca 
(agg)       2   1             

Dipolydora 
caulleryi       6 1 2 1   1       

Prionospio         1           1   

Aphelochaeta               1         

Aphelochaeta 
"species A"           1     1 1     

Caulleriella alata         1               

Chaetozone 
zetlandica                 1       

Notomastus                 1 3     

Euclymeninae                 3       

Microclymene 
tricirrata               1   1     

Notoproctus       1 1 3   5 2 3 2 4 

Ophelia celtica                 1       

Ophelina 
acuminata                 1 1     

Asclerocheilus 
intermedius                   1     
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Saccocirrus 
papillocercus 4                       

Galathowenia 
oculata       1         8       

Myriochele 
danielsseni         2 1   2 1 2     

Owenia fusiformis                   2     

Sabellaria 
spinulosa       5 3 1 1 1   2   5 

Melinna 
elisabethae                       1 

Ampharete 
lindstroemi         1     1   1     

Anobothrus gracilis                 2 1     

Trichobranchus 
roseus                   1     

Terebellidae (juv.)       1                 

Axionice maculata     6 1   8 2 1 1 1   7 

Eupolymnia 
nesidensis     1   1 1             

Lanassa venusta     3     1             

Nicolea venustula             1           

Nicolea zostericola             1           

Phisidia aurea       1 1     1 3 3     

Polycirrus medusa                 3 1     

Polycirrus 
norvegicus       1                 

Thelepus 
cincinnatus             1   1       

Branchiomma 
bombyx         1               

Jasmineira             1           

Jasmineira elegans     1 1 1 2       1 3 1 

Pseudopotamilla 
reniformis       1 1 7 7   1   1   

Hydroides 
norvegicus       1   7   2   4 1 1 

Spirobranchus                   1     

Spirobranchus 
triqueter     2 3   32 5   1   2 3 

Apomatus similis             1           



 

71 

 

Filograna implexa       11 1               

Circeis spirillum             25           

Achelia echinata     1       1   1 1     

CIRRIPEDIA (juv.)                 4     1 

Scalpellum 
scalpellum 

          1             

Verruca stroemia     1 3 9 17 15 4 12 10 2 2 

Balanidae           1             

Parapleustes 
bicuspis               1         

Stenopleustes 
nodifer     1                   

Amphilochus 
manudens                       1 

Metopa borealis             1           

Urothoe marina               1         

Lysianassa 
plumosa                       1 

Tryphosella sarsi             1           

Iphimedia nexa             1           

Liljeborgia pallida             1           

Ampelisca diadema         1               

Ampelisca spinipes                 1 1     

Othomaera othonis               3   3     

Dyopedos 
porrectus               2 2       

Phtisica marina         1               

Anthura gracilis             4           

Janira maculosa             1           

Pseudoparatanais 
batei             1           

Bodotria 
scorpioides                 1 1     

Ebalia tuberosa                   2     

Hyas araneus         1             1 

Leptochiton asellus       6 1 5   4 9 1 1 2 
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Hanleya hanleyi       1       1   2     

GASTROPODA     1                   

Emarginula (juv.)                 1     1 

Emarginula fissura       1             1   

Tricolia pullus     1     1   1 1     1 

Gibbula tumida         1         3     

Propilidium 
exiguum                       1 

Rissoa parva             1           

Alvania punctura       1 2               

Pusillina 
inconspicua                       3 

Trophonopsis 
barvicensis               1         

Boreotrophon 
truncatus           1             

Retusa truncatula         1               

Doto             1           

Onchidoris             1           

Eubranchus         1               

Modiolula 
phaseolina     3 2 2 17 5 1 1   5 5 

Musculus subpictus         2 2     1       

Musculus (juv.)                     3   

Musculus discors       1   2 5         2 

Pectinidae (juv.)           1           1 

Aequipecten 
opercularis     1 2 1         1 2 3 

Palliolum (juv.)     1                   

Palliolum striatum               1       1 

Palliolum tigerinum                 1       

Monia squama       1                 

Anomiidae (juv.)     3 5 6 25 15       1 1 

Montacuta 
substriata                   1     

Astarte   1     1               
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Astarte sulcata               1   5     

Goodallia 
triangularis   4                     

Astarte elliptica         1               

Parvicardium 
scabrum         1               

Venus casina         1       1 1     

Timoclea ovata           1     5 1     

Polititapes 
rhomboides     1                   

Sphenia binghami       1 1 9 6 1 2     2 

Hiatella arctica       1 1 2       3 1   

Lyonsia norwegica                   1     

Novocrania 
anomala     3     5 4         1 

Crisidia cornuta     P P P P P P P P P P 

Crisia     P P P P   P P       

Crisia aculeata     P P P P P P P   P P 

Crisia denticulata P   P P P P   P P P P P 

Crisia eburnea         P     P       P 

Tubuliporidae     P P P P P P P P P P 

Diastoporidae     P     P P           

Eurystrotos 
compacta 

          P             

Plagioecia patina       P P P P     P     

Diplosolen obelia           P P           

Entalophoroecia 
deflexa 

      P P P P P P P   P 

Disporella hispida         P P P P     P P 

CTENOSTOMATIDA             P           

Alcyonidium           P P   P       

Alcyonidium 
diaphanum 

                P P     

Nolella dilatata           P             

Vesicularia spinosa     P             P     

Amathia lendigera                 P P     
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CHEILOSTOMATIDA 
(Anascan) 

          P             

Aetea anguina     P P P P P P       P 

Aetea sica               P         

Eucratea loricata         P     P       P 

Electra pilosa P   P   P P P P P P P P 

Pyripora 
catenularia 

    P P P P   P P P P P 

Flustra foliacea         P         P     

Hincksina 
flustroides 

        P P             

Calloporidae         P P   P   P   P 

Callopora dumerilii       P     P         P 

Alderina imbellis               P   P     

Cauloramphus 
spiniferum 

                  P     

Amphiblestrum 
flemingii 

            P       P   

Bugula stolonifera                       P 

Bicellariella ciliata           P     P       

Beania mirabilis     P         P P       

Scrupocellaria     P P P P P   P P P P 

Scrupocellaria 
scrupea 

      P P P         P   

Cellaria       P P P P   P P   P 

Cellaria fistulosa     P P P P   P   P P P 

Hippothoa                       P 

Hippothoa 
divaricata 

          P   P P P   P 

Hippothoa 
flagellum 

          P P       P P 

Chorizopora 
brongniartii 

            P           

Escharoides 
coccinea 

          P P           

Escharella immersa     P   P P P P P P P P 

Escharella 
variolosa 

            P       P   

Escharella     P P P P P P P P P P 
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ventricosa 

Neolagenipora 
collaris 

      P       P P P   P 

Porella compressa           P             

Porella concinna     P   P               

Hippoporina 
pertusa 

                P P     

Phylactella labrosa                 P P     

Schizoporella 
(=hesperia) 

          P             

Escharina 
hyndmanni 

              P P P   P 

Escharina johnstoni         P       P P     

Parasmittina 
trispinosa 

            P           

Schizomavella           P P           

Schizomavella 
linearis 

    P P P P P     P     

Microporella ciliata     P P P P P P P P P P 

Fenestrulina 
malusii 

    P P P P   P   P P P 

Cellepora pumicosa                   P   P 

Celleporina     P   P P   P       P 

Lagenipora 
lepralioides 

        P       P P     

Turbicellepora 
avicularis 

P   P   P P P           

Phoronis               1 3 7     

Crossaster 
papposus       1 1               

OPHIUROIDEA 
(juv.)     1               1   

Ophiothrix fragilis             7           

Ophiocomina nigra         1 1           5 

Ophiactis balli           1       2     

Amphiuridae (juv.)       1                 

Acrocnida 
brachiata               1         

Amphipholis 
squamata       1 5 3 2 4 2 7   7 
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Psammechinus 
miliaris       1                 

Echinocyamus 
pusillus                 1 2     

Echinocardium 
cordatum                   1     

Labidoplax media         1     2 3 4     

ASCIDIACEA (juv.)     1     65 15 4   2   5 

Polyclinum 
aurantium 

    P   P P P P   P   P 

Synoicum             P           

Aplidium           P       P     

Didemnidae     P P P P   P         

Ascidiidae           1             

Ascidiidae (juv.)         1               

Ascidiella                   1     

Ascidia           1             

Polycarpa           2             

Polycarpa (juv.)     1       2         1 

Polycarpa fibrosa                 1       

Dendrodoa 
grossularia 

        1 5   1     1 12 

Boltenia echinata             5           

Pyura tessellata     1 1 1 8 8       1 2 

Corallinaceae       P P     P P P     
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ANNEX IV: Infaunal community analysis using PRIMER 
 

Dendrogram based on infaunal data resemblance matrix: 
 

 
 
Multidimensional scaling plot from infaunal data resemblance matrix, colour-coded by SIMPROF 
group: 
 

 
 
SIMPER 
Similarity Percentages - species contributions 
 

One-Way Analysis 
 
Data worksheet 
Name: Data2 
Data type: Biomass 
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Sample selection: All 
Variable selection: All 
 
Parameters 
Resemblance: S17 Bray Curtis similarity 
Cut off for low contributions: 90.00% 
 
Factor Groups 
Sample SIMPROF 
Stn0_1 a 
Stn1_3 b 
Stn4_1 c 
Stn4_2 c 
Stn4_3 c 
Stn1_1 c 
Stn5_1 c 
Stn9_1 c 
Stn9_2 c 
Stn7_1 d 
Stn7_2 d 
Stn7_3 d 
 
Group a 
Less than 2 samples in group 
 
Group b 
Less than 2 samples in group 
 
Group c 
Average similarity: 21.81 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Modiolula phaseolina     0.11   2.93   2.62    13.45 13.45 
Spirobranchus triqueter     0.08   1.93   1.10     8.84 22.29 
Novocrania anomala     0.17   1.80   0.59     8.26 30.56 
Ophiocomina nigra     0.24   1.70   0.39     7.80 38.36 
Nereis zonata     0.05   1.23   1.14     5.64 44.00 
Leptochiton asellus     0.08   1.21   0.81     5.57 49.57 
Anomiidae (juv.)     0.05   1.01   2.51     4.63 54.20 
Aequipecten opercularis     0.08   0.90   0.43     4.14 58.34 
Axionice maculata     0.04   0.75   0.65     3.44 61.78 
NEMERTEA     0.03   0.71   0.91     3.24 65.02 
Sabellaria spinulosa     0.06   0.61   0.50     2.80 67.83 
Sphenia binghami     0.06   0.56   0.68     2.56 70.39 
Golfingiidae (juv.)     0.03   0.55   0.89     2.53 72.91 
Amphipholis squamata     0.03   0.55   0.90     2.51 75.42 
Emarginula fissura     0.05   0.43   0.22     1.98 77.40 
Jasmineira elegans     0.01   0.43   1.07     1.96 79.37 
Musculus discors     0.04   0.36   0.46     1.63 81.00 
Pseudopotamilla reniformis     0.02   0.31   0.80     1.44 82.44 
Syllis armillaris     0.04   0.30   0.46     1.39 83.83 
Eusyllis blomstrandi     0.02   0.27   0.76     1.24 85.06 
Notoproctus     0.01   0.27   0.82     1.22 86.28 
Sphaerodorum gracilis     0.02   0.26   0.52     1.19 87.47 
Hydroides norvegicus     0.03   0.25   0.54     1.17 88.64 
Myrianida     0.01   0.20   0.88     0.91 89.55 
NEMATODA     0.01   0.18   0.89     0.84 90.39 
 
Group d 
Average similarity: 23.15 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Astarte sulcata     1.59   9.80   0.58    42.36 42.36 
Labidoplax media     0.15   1.94   2.99     8.37 50.73 
Leptochiton asellus     0.11   1.08   0.89     4.66 55.39 
Timoclea ovata     0.25   0.85   0.58     3.68 59.07 
Othomaera othonis     0.11   0.74   0.58     3.18 62.25 
Venus casina     1.38   0.66   0.58     2.84 65.09 
Phoronis     0.06   0.60   5.23     2.58 67.67 
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Echinocyamus pusillus     0.13   0.55   0.58     2.36 70.03 
Astrorhiza     0.09   0.51   0.58     2.20 72.23 
Notoproctus     0.04   0.41   5.11     1.78 74.01 
Ampelisca spinipes     0.08   0.40   0.58     1.71 75.72 
Amphipholis squamata     0.05   0.39   2.29     1.69 77.41 
Golfingiidae (juv.)     0.03   0.35   4.89     1.53 78.94 
Laonice bahusiensis     0.07   0.35   0.58     1.50 80.44 
Nephasoma minutum     0.03   0.34   2.20     1.49 81.93 
Sphenia binghami     0.03   0.28   0.58     1.20 83.13 
Tricolia pullus     0.04   0.26   0.58     1.14 84.27 
Phisidia aurea     0.04   0.26   1.55     1.12 85.39 
Polycirrus medusa     0.04   0.24   0.58     1.05 86.44 
Glycera lapidum     0.03   0.22   0.58     0.96 87.39 
Hydroides norvegicus     0.04   0.22   0.58     0.94 88.33 
Paradoneis lyra     0.02   0.21   1.91     0.91 89.24 
Axionice maculata     0.02   0.21   2.66     0.90 90.14 
 
Groups a  &  b 
Average dissimilarity = 100.00 
 
  Group a  Group b                                   
Species Av.Abund Av.Abund Av.Diss    Diss/SD Contrib% Cum.% 
Glycera lapidum     0.00     0.18   34.11 Undefined!    34.11 34.11 
Goodallia triangularis     0.00     0.12   22.58 Undefined!    22.58 56.69 
Astarte     0.00     0.10   18.96 Undefined!    18.96 75.65 
Pisione remota     0.00     0.05   10.13 Undefined!    10.13 85.78 
Saccocirrus papillocercus     0.02     0.00    4.53 Undefined!     4.53 90.31 
 
Groups a  &  c 
Average dissimilarity = 98.86 
 
  Group a  Group c                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Ophiocomina nigra     0.00     0.24    8.10    0.66     8.20  8.20 
Novocrania anomala     0.00     0.17    6.09    0.92     6.16 14.36 
Aequipecten opercularis     0.00     0.08    5.56    0.52     5.63 19.99 
Modiolula phaseolina     0.00     0.11    4.57    2.40     4.62 24.61 
Spirobranchus triqueter     0.00     0.08    3.90    1.22     3.94 28.55 
Ophiothrix fragilis     0.00     0.14    3.85    0.38     3.90 32.44 
Emarginula fissura     0.00     0.05    3.64    0.51     3.68 36.12 
Leptochiton asellus     0.00     0.08    3.34    1.06     3.38 39.50 
Monia squama     0.00     0.06    3.07    0.38     3.11 42.61 
Polititapes rhomboides     0.00     0.04    3.01    0.38     3.05 45.66 
Sabellaria spinulosa     0.00     0.06    2.39    0.71     2.42 48.08 
Nereis zonata     0.00     0.05    2.39    0.93     2.42 50.50 
Psammechinus miliaris     0.00     0.04    2.11    0.38     2.14 52.63 
Anomiidae (juv.)     0.00     0.05    1.83    1.70     1.85 54.48 
Axionice maculata     0.00     0.04    1.81    0.88     1.83 56.31 
Sphenia binghami     0.00     0.06    1.68    0.88     1.70 58.01 
Astarte elliptica     0.00     0.05    1.60    0.38     1.62 59.63 
NEMERTEA     0.00     0.03    1.55    0.99     1.57 61.20 
Palliolum striatum     0.00     0.04    1.52    0.38     1.54 62.74 
POLYCHAETA     0.02     0.02    1.44    1.21     1.46 64.20 
Musculus discors     0.00     0.04    1.40    0.81     1.41 65.62 
Hydroides norvegicus     0.00     0.03    1.28    0.75     1.29 66.91 
Saccocirrus papillocercus     0.02     0.00    1.24    1.91     1.25 68.16 
Syllis armillaris     0.00     0.04    1.16    0.87     1.17 69.33 
Golfingiidae (juv.)     0.00     0.03    1.14    1.30     1.15 70.48 
Amphipholis squamata     0.00     0.03    0.98    1.32     0.99 71.47 
Musculus subpictus     0.00     0.03    0.89    0.58     0.90 72.37 
Sphaerodorum gracilis     0.00     0.02    0.88    0.85     0.89 73.26 
Crossaster papposus     0.00     0.02    0.86    0.59     0.87 74.12 
Pseudopotamilla reniformis     0.00     0.02    0.85    1.02     0.86 74.98 
Hyas araneus     0.00     0.02    0.84    0.58     0.85 75.82 
Timoclea ovata     0.00     0.03    0.82    0.38     0.83 76.66 
Lanassa venusta     0.00     0.01    0.80    0.46     0.81 77.47 
Jasmineira elegans     0.00     0.01    0.77    1.05     0.78 78.24 
Labidoplax media     0.00     0.02    0.76    0.38     0.77 79.02 
TURBELLARIA     0.01     0.01    0.73    0.96     0.74 79.76 
Eusyllis blomstrandi     0.00     0.02    0.69    1.13     0.70 80.45 
Nicolea venustula     0.00     0.02    0.67    0.38     0.67 81.13 
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Eupolymnia nesidensis     0.00     0.01    0.64    0.63     0.65 81.78 
Tricolia pullus     0.00     0.01    0.62    0.66     0.63 82.40 
Notoproctus     0.00     0.01    0.61    0.93     0.61 83.02 
Hiatella arctica     0.00     0.02    0.60    0.80     0.61 83.63 
Venus casina     0.00     0.02    0.60    0.38     0.61 84.24 
Eumida     0.01     0.01    0.60    1.83     0.60 84.84 
Alvania punctura     0.00     0.01    0.51    0.59     0.51 85.35 
Nephasoma minutum     0.00     0.01    0.48    0.90     0.49 85.84 
Ophiactis balli     0.00     0.02    0.46    0.38     0.47 86.31 
Harmothoe     0.00     0.01    0.44    0.77     0.45 86.75 
Lepidonotus squamatus     0.00     0.01    0.43    0.64     0.44 87.19 
Circeis spirillum     0.00     0.02    0.43    0.38     0.44 87.62 
Hanleya hanleyi     0.00     0.01    0.43    0.38     0.44 88.06 
GASTROPODA     0.00     0.01    0.41    0.38     0.41 88.47 
Subadyte pellucida     0.00     0.01    0.39    0.38     0.40 88.87 
Thelepus cincinnatus     0.00     0.01    0.38    0.38     0.39 89.26 
Musculus (juv.)     0.00     0.00    0.33    0.38     0.34 89.59 
Eulalia expusilla     0.00     0.01    0.33    0.76     0.33 89.92 
NEMATODA     0.00     0.01    0.32    1.13     0.33 90.25 
 
Groups b  &  c 
Average dissimilarity = 99.04 
 
  Group b  Group c                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Glycera lapidum     0.18     0.00    7.47    2.35     7.55  7.55 
Ophiocomina nigra     0.00     0.24    7.10    0.67     7.17 14.71 
Novocrania anomala     0.00     0.17    5.21    0.91     5.26 19.97 
Goodallia triangularis     0.12     0.00    4.95    2.35     5.00 24.97 
Aequipecten opercularis     0.00     0.08    4.19    0.55     4.23 29.20 
Astarte     0.10     0.01    3.92    1.94     3.96 33.16 
Modiolula phaseolina     0.00     0.11    3.81    2.27     3.84 37.00 
Ophiothrix fragilis     0.00     0.14    3.46    0.38     3.49 40.49 
Spirobranchus triqueter     0.00     0.08    3.14    1.25     3.17 43.66 
Leptochiton asellus     0.00     0.08    2.80    1.02     2.83 46.49 
Emarginula fissura     0.00     0.05    2.73    0.52     2.76 49.24 
Monia squama     0.00     0.06    2.56    0.38     2.59 51.83 
Polititapes rhomboides     0.00     0.04    2.28    0.38     2.30 54.14 
Pisione remota     0.05     0.00    2.22    2.35     2.24 56.38 
Sabellaria spinulosa     0.00     0.06    2.05    0.71     2.07 58.44 
Nereis zonata     0.00     0.05    1.96    1.02     1.97 60.42 
Psammechinus miliaris     0.00     0.04    1.76    0.38     1.78 62.20 
Anomiidae (juv.)     0.00     0.05    1.55    1.57     1.57 63.76 
Sphenia binghami     0.00     0.06    1.49    0.87     1.50 65.27 
Axionice maculata     0.00     0.04    1.49    0.93     1.50 66.77 
Astarte elliptica     0.00     0.05    1.41    0.38     1.42 68.19 
Palliolum striatum     0.00     0.04    1.31    0.38     1.32 69.51 
NEMERTEA     0.00     0.03    1.24    1.08     1.26 70.77 
Musculus discors     0.00     0.04    1.23    0.80     1.25 72.01 
Hydroides norvegicus     0.00     0.03    1.08    0.72     1.09 73.10 
Syllis armillaris     0.00     0.04    1.01    0.84     1.02 74.12 
Golfingiidae (juv.)     0.00     0.03    0.96    1.29     0.97 75.09 
Amphipholis squamata     0.00     0.03    0.85    1.33     0.86 75.95 
Musculus subpictus     0.00     0.03    0.79    0.58     0.80 76.74 
POLYCHAETA     0.00     0.02    0.78    0.49     0.79 77.53 
Sphaerodorum gracilis     0.00     0.02    0.75    0.85     0.76 78.29 
Timoclea ovata     0.00     0.03    0.74    0.38     0.75 79.04 
Crossaster papposus     0.00     0.02    0.73    0.59     0.74 79.78 
Hyas araneus     0.00     0.02    0.73    0.58     0.73 80.52 
Pseudopotamilla reniformis     0.00     0.02    0.70    1.07     0.71 81.22 
Labidoplax media     0.00     0.02    0.67    0.38     0.68 81.90 
Lanassa venusta     0.00     0.01    0.62    0.47     0.63 82.53 
Jasmineira elegans     0.00     0.01    0.60    1.13     0.61 83.13 
Nicolea venustula     0.00     0.02    0.60    0.38     0.60 83.74 
Eusyllis blomstrandi     0.00     0.02    0.57    1.09     0.58 84.32 
Venus casina     0.00     0.02    0.53    0.38     0.53 84.85 
Eupolymnia nesidensis     0.00     0.01    0.52    0.67     0.52 85.37 
Tricolia pullus     0.00     0.01    0.51    0.67     0.52 85.89 
Hiatella arctica     0.00     0.02    0.51    0.76     0.52 86.40 
Notoproctus     0.00     0.01    0.49    1.02     0.49 86.90 
TURBELLARIA     0.00     0.01    0.44    0.49     0.44 87.34 
Alvania punctura     0.00     0.01    0.43    0.59     0.44 87.78 
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Nephasoma minutum     0.00     0.01    0.42    0.90     0.42 88.20 
Ophiactis balli     0.00     0.02    0.42    0.38     0.42 88.62 
Circeis spirillum     0.00     0.02    0.39    0.38     0.39 89.01 
Harmothoe     0.00     0.01    0.38    0.77     0.38 89.39 
Hanleya hanleyi     0.00     0.01    0.36    0.38     0.36 89.76 
Subadyte pellucida     0.00     0.01    0.34    0.38     0.35 90.10 
 
Groups a  &  d 
Average dissimilarity = 99.79 
 
  Group a  Group d                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Astarte sulcata     0.00     1.59   25.78    1.07    25.83 25.83 
Venus casina     0.00     1.38   18.86    0.60    18.90 44.74 
Echinocardium cordatum     0.00     0.76    8.11    0.58     8.12 52.86 
Timoclea ovata     0.00     0.25    3.17    0.85     3.18 56.04 
Labidoplax media     0.00     0.15    2.54    1.74     2.55 58.59 
Palliolum striatum     0.00     0.09    2.15    0.58     2.15 60.74 
Leptochiton asellus     0.00     0.11    2.09    1.11     2.10 62.84 
Othomaera othonis     0.00     0.11    1.82    1.02     1.82 64.66 
Astrorhiza     0.00     0.09    1.81    0.80     1.81 66.47 
Acrocnida brachiata     0.00     0.06    1.56    0.58     1.56 68.03 
Ebalia tuberosa     0.00     0.15    1.56    0.58     1.56 69.59 
Palliolum tigerinum     0.00     0.11    1.53    0.58     1.54 71.13 
Echinocyamus pusillus     0.00     0.13    1.52    1.10     1.53 72.65 
NEMERTEA     0.00     0.09    1.24    0.73     1.24 73.90 
Ophiactis balli     0.00     0.10    1.11    0.58     1.12 75.01 
Lyonsia norwegica     0.00     0.09    0.98    0.58     0.98 76.00 
Ampelisca spinipes     0.00     0.08    0.92    1.15     0.92 76.92 
Laonice bahusiensis     0.00     0.07    0.85    1.15     0.86 77.78 
Phoronis     0.00     0.06    0.85    3.11     0.85 78.62 
Phascolion strombus     0.00     0.06    0.82    0.58     0.82 79.44 
Tricolia pullus     0.00     0.04    0.72    0.93     0.72 80.16 
POLYCHAETA     0.02     0.04    0.71    1.23     0.71 80.88 
Glycera lapidum     0.00     0.03    0.71    0.86     0.71 81.59 
Amphipholis squamata     0.00     0.05    0.70    1.90     0.70 82.29 
Sabellaria spinulosa     0.00     0.05    0.68    1.00     0.68 82.97 
Trophonopsis barvicensis     0.00     0.03    0.66    0.58     0.66 83.63 
Hydroides norvegicus     0.00     0.04    0.66    1.15     0.66 84.29 
Notoproctus     0.00     0.04    0.65    1.21     0.66 84.95 
Sphenia binghami     0.00     0.03    0.63    1.02     0.63 85.57 
Hanleya hanleyi     0.00     0.04    0.56    1.12     0.56 86.13 
Polycirrus medusa     0.00     0.04    0.53    1.15     0.53 86.67 
Golfingiidae (juv.)     0.00     0.03    0.51    2.86     0.51 87.18 
Harmothoe     0.00     0.02    0.51    0.81     0.51 87.69 
Notomastus     0.00     0.04    0.50    1.07     0.50 88.19 
Nephasoma minutum     0.00     0.03    0.48    1.53     0.48 88.67 
Phisidia aurea     0.00     0.04    0.47    2.24     0.47 89.14 
Ophelina acuminata     0.00     0.04    0.46    1.04     0.46 89.61 
Urothoe marina     0.00     0.02    0.46    0.58     0.46 90.07 
 
Groups b  &  d 
Average dissimilarity = 98.39 
 
  Group b  Group d                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Astarte sulcata     0.00     1.59   23.95    1.09    24.34 24.34 
Venus casina     0.00     1.38   17.87    0.61    18.16 42.50 
Echinocardium cordatum     0.00     0.76    7.77    0.58     7.90 50.40 
Timoclea ovata     0.00     0.25    3.01    0.86     3.06 53.46 
Labidoplax media     0.00     0.15    2.36    1.83     2.40 55.86 
Glycera lapidum     0.18     0.03    2.13    5.39     2.16 58.02 
Palliolum striatum     0.00     0.09    1.96    0.58     1.99 60.01 
Leptochiton asellus     0.00     0.11    1.93    1.13     1.96 61.98 
Goodallia triangularis     0.12     0.00    1.84    2.45     1.87 63.85 
Othomaera othonis     0.00     0.11    1.68    1.03     1.71 65.56 
Astrorhiza     0.00     0.09    1.66    0.81     1.69 67.25 
Astarte     0.10     0.00    1.54    2.45     1.57 68.82 
Ebalia tuberosa     0.00     0.15    1.49    0.58     1.52 70.34 
Palliolum tigerinum     0.00     0.11    1.45    0.58     1.48 71.82 
Echinocyamus pusillus     0.00     0.13    1.45    1.10     1.48 73.29 
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Acrocnida brachiata     0.00     0.06    1.42    0.58     1.44 74.73 
NEMERTEA     0.00     0.09    1.18    0.73     1.20 75.93 
Ophiactis balli     0.00     0.10    1.07    0.58     1.09 77.01 
Lyonsia norwegica     0.00     0.09    0.94    0.58     0.96 77.97 
Ampelisca spinipes     0.00     0.08    0.88    1.15     0.89 78.86 
Pisione remota     0.05     0.00    0.83    2.45     0.84 79.70 
Laonice bahusiensis     0.00     0.07    0.81    1.14     0.83 80.53 
Phoronis     0.00     0.06    0.79    3.18     0.81 81.34 
Phascolion strombus     0.00     0.06    0.77    0.58     0.79 82.12 
Tricolia pullus     0.00     0.04    0.66    0.94     0.67 82.80 
Amphipholis squamata     0.00     0.05    0.65    1.92     0.66 83.46 
Sabellaria spinulosa     0.00     0.05    0.64    0.99     0.65 84.11 
Hydroides norvegicus     0.00     0.04    0.61    1.15     0.62 84.73 
Notoproctus     0.00     0.04    0.60    1.25     0.61 85.35 
Trophonopsis barvicensis     0.00     0.03    0.60    0.58     0.61 85.96 
Sphenia binghami     0.00     0.03    0.58    1.03     0.59 86.55 
POLYCHAETA     0.00     0.04    0.53    0.58     0.54 87.08 
Hanleya hanleyi     0.00     0.04    0.52    1.13     0.53 87.61 
Polycirrus medusa     0.00     0.04    0.51    1.15     0.52 88.13 
Golfingiidae (juv.)     0.00     0.03    0.48    2.94     0.49 88.62 
Notomastus     0.00     0.04    0.47    1.06     0.48 89.10 
Harmothoe     0.00     0.02    0.46    0.81     0.47 89.57 
Nephasoma minutum     0.00     0.03    0.45    1.60     0.45 90.02 
 
Groups c  &  d 
Average dissimilarity = 91.05 
 
  Group c  Group d                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Astarte sulcata     0.00     1.59   18.48    1.31    20.30 20.30 
Venus casina     0.02     1.38   14.49    0.72    15.92 36.21 
Echinocardium cordatum     0.00     0.76    6.56    0.69     7.21 43.42 
Ophiocomina nigra     0.24     0.00    2.55    0.68     2.80 46.22 
Timoclea ovata     0.03     0.25    2.43    1.04     2.67 48.89 
Novocrania anomala     0.17     0.00    1.83    0.83     2.01 50.90 
Labidoplax media     0.02     0.15    1.63    1.80     1.79 52.69 
Palliolum striatum     0.04     0.09    1.46    0.73     1.60 54.30 
Ophiothrix fragilis     0.14     0.00    1.39    0.39     1.52 55.82 
Othomaera othonis     0.00     0.11    1.29    1.26     1.42 57.24 
Ebalia tuberosa     0.00     0.15    1.26    0.69     1.39 58.62 
Astrorhiza     0.00     0.09    1.25    1.00     1.37 59.99 
Echinocyamus pusillus     0.00     0.13    1.21    1.29     1.33 61.32 
Leptochiton asellus     0.08     0.11    1.21    1.43     1.32 62.64 
Palliolum tigerinum     0.00     0.11    1.18    0.68     1.29 63.94 
Acrocnida brachiata     0.00     0.06    1.03    0.68     1.13 65.06 
Ophiactis balli     0.02     0.10    0.98    0.79     1.08 66.15 
Aequipecten opercularis     0.08     0.01    0.97    0.62     1.07 67.22 
NEMERTEA     0.03     0.09    0.94    1.03     1.03 68.25 
Modiolula phaseolina     0.11     0.02    0.94    1.19     1.03 69.28 
Spirobranchus triqueter     0.08     0.02    0.82    0.95     0.90 70.18 
Lyonsia norwegica     0.00     0.09    0.79    0.69     0.87 71.05 
Monia squama     0.06     0.00    0.76    0.38     0.84 71.88 
Sabellaria spinulosa     0.06     0.05    0.75    0.99     0.82 72.71 
Ampelisca spinipes     0.00     0.08    0.73    1.36     0.80 73.51 
Laonice bahusiensis     0.00     0.07    0.68    1.34     0.74 74.25 
Phascolion strombus     0.00     0.06    0.63    0.68     0.69 74.94 
Emarginula fissura     0.05     0.00    0.63    0.56     0.69 75.62 
Phoronis     0.00     0.06    0.63    3.45     0.69 76.31 
Sphenia binghami     0.06     0.03    0.60    1.24     0.66 76.98 
Hydroides norvegicus     0.03     0.04    0.54    1.26     0.60 77.57 
Anomiidae (juv.)     0.05     0.00    0.53    1.18     0.58 78.16 
Psammechinus miliaris     0.04     0.00    0.52    0.38     0.57 78.73 
Polititapes rhomboides     0.04     0.00    0.51    0.38     0.56 79.29 
POLYCHAETA     0.02     0.04    0.51    0.90     0.56 79.85 
Astarte elliptica     0.05     0.00    0.51    0.39     0.56 80.41 
Glycera lapidum     0.00     0.03    0.49    1.05     0.54 80.95 
Nereis zonata     0.05     0.01    0.48    1.32     0.52 81.47 
Musculus discors     0.04     0.00    0.46    0.77     0.51 81.98 
Hiatella arctica     0.02     0.04    0.46    0.98     0.50 82.48 
Tricolia pullus     0.01     0.04    0.44    1.15     0.48 82.96 
Trophonopsis barvicensis     0.00     0.03    0.43    0.68     0.48 83.44 
Polycirrus medusa     0.00     0.04    0.42    1.36     0.46 83.90 
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Axionice maculata     0.04     0.02    0.40    1.28     0.44 84.34 
Hanleya hanleyi     0.01     0.04    0.40    1.34     0.44 84.77 
Notomastus     0.00     0.04    0.39    1.24     0.43 85.21 
Syllis armillaris     0.04     0.00    0.38    0.77     0.41 85.62 
Ophelina acuminata     0.00     0.04    0.36    1.24     0.40 86.02 
Musculus subpictus     0.03     0.01    0.34    0.73     0.37 86.39 
Ophelia celtica     0.00     0.03    0.33    0.68     0.37 86.76 
Amphipholis squamata     0.03     0.05    0.33    1.32     0.36 87.12 
Phisidia aurea     0.00     0.04    0.33    1.90     0.36 87.48 
Notoproctus     0.01     0.04    0.32    1.16     0.35 87.83 
Urothoe marina     0.00     0.02    0.30    0.68     0.33 88.16 
Harmothoe     0.01     0.02    0.29    0.97     0.32 88.49 
Gibbula tumida     0.01     0.03    0.29    0.80     0.32 88.80 
Sphaerodorum gracilis     0.02     0.00    0.26    0.83     0.28 89.09 
Hyas araneus     0.02     0.00    0.25    0.59     0.28 89.36 
Microclymene tricirrata     0.00     0.02    0.25    1.34     0.27 89.64 
Golfingiidae (juv.)     0.03     0.03    0.25    1.36     0.27 89.91 
Nephasoma minutum     0.01     0.03    0.24    1.33     0.27 90.17 
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ANNEX I 

 

Benthic Ecology Baseline Assessment of proposed Fair Head 

Development Site: Survey design 

1.0 Background Data 

 

1.1 Multibeam sonar data 

1.1.1 Joint Irish Bathymetric Survey (JIBS) multibeam sonar data 

The unprocessed raw (*.all files) data, containing the original depth soundings and 

backscatter values, and cleaned (xyz) (*.txt files) bathymetric data were supplied to the 

University of Ulster in 2009 by the UK Maritime and Coastguard Agency and the Irish Marine 

Institute for academic research (see details of systems and vessels used in JIBS in Table 1). 

These cleaned data were subsequently imported into IVS Fledermaus DMagic software for 

gridding using a weighted moving average gridding algorithm (weight diameter 3) to a 1 m 

bin size and projected to UTM zone 29N. The gridded data were exported as an ASCII grid 

for further analysis and interpretation in ESRI ArcGIS.  The University of Ulster (Rory Quinn 

and Ruth Plets) has supplied AFBI with an extract of these data for use in the Fair Head 

benthic assessment work, in the form of a 1m horizontal resolution bathymetric grid (Figure 

1). 

 

Table 1. Overview of different multibeam systems, vessels and acquisition systems for the 

JIBS project. Only the Northern Ireland area survey data has been used for this project. 
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Figure 1. Bathymetric data for the Fair Head combined survey area from JIBS multibeam 

surveys. 

1.1.2. Bathymetric derivatives 

The cleaned bathymetric grid was subsequently used to derive a number of additional 

parameters.  Within ArcGIS, hillshading, slope angle (in degrees, 0–90° - Figure 2) and aspect 

(defined as the downslope direction in degrees, 0–360° - Figure 3) were derived using the 

Spatial Analyst extension. Aspect was subsequently processed using Raster Calculator within 

ArcGIS to derive “northness” and “eastness” components which can be used for further 

analysis. 
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Figure 2. Slope angle for the combined survey area 

 

Figure 2. Aspect for the combined survey area 



Annika Clements, AFBI – 14/04/2014 Page 4 
 

The Benthic Terrain Modeller extension for ArcGIS was used to calculate standardised fine- 

and broad-scale Bathymetric Position Indices (BPI) (Wright et al., 2005). BPI is a second-

order derivative of a surface and may be defined as a measure of the elevation of locations 

with reference to the overall landscape (similar to the topographic position index used on 

land) (Verfaille, Doornenbal, Mitchell, White, & Van Lancker, 2007). When created, 

standardised, and examined at fine and broad scales, BPI provides a useful parameter for 

terrain classification (negative values indicate troughs and valleys; near zero values are 

typical for flat areas or areas with a constant slope; positive values represent highs and 

ridges). In this study, broad-scale BPI was calculated with an inner search radius of 10 m and 

an outer search radius of 30 m (Figure 4). The fine-scale BPI was calculated with an inner 

search radius of 3 m and an outer search radius of 10 m.  Benthic Terrain Modeller was also 

used to derive “terrain ruggedness”, with a 5m neighbourhood (Figure 5).  This measures 

the variation in three-dimensional orientation of grid cells within a neighbourhood. Vector 

analysis is used to calculate the dispersion of vectors normal (orthogonal) to grid cells within 

the specified neighbourhood. This method effectively captures variability in slope and 

aspect into a single measure. Ruggedness values in the output raster can range from 0 (no 

terrain variation) to 1 (complete terrain variation). 

 

Figure 4. Broadscale BPI for the combined survey area 
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Figure 5. Terrain ruggedness for the combine survey area 

1.1.3. Backscatter 

Backscatter data are the emitted acoustic energy from the multibeam sonar system that is 

reflected back to the system, and is mainly controlled by the hardness, the roughness and 

the morphological properties on the seabed. These data are conventionally presented as 

greyscale imagery showing the strength of the returning energy (backscatter), and once 

processed and stitched together are presented as a continuous image of the seabed 

reflectivity, called a mosaic. In the study area, multibeam data were acquired with three 

different systems (the Kongsberg EM3002, EM710 and Reson 7125), each with their own 

specific properties and geometries, and deployed from three different vessels: RV 

Jetstream, RV Victor Hensen and RV Meridian (Table 1). The processing and mosaicing of the 

raw data (*.all) were carried out for both datasets in IVS Fledermaus Geocoder, a software 

package designed to perform as many corrections (geometrical and physical) as possible to 

maximise the information content within the backscatter signal. The final mosaic was 

subsequently exported as ESRI ArcGIS ASCII files for further analysis, and extract of which 

was provided for this project by the University of Ulster (Figure 6). 
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Figure 6. Backscatter mosaics from the three multibeam systems used within the combined 

survey area. 

1.2 Legacy ground-truthing data 

1.2.1. Towed video camera 

A towed underwater video survey of Ballycastle Bay and Rathlin Island was undertaken in 

June 2001 from the FPV Kev Vickers by DARD/QUB (now AFBI).  The video system comprised 

of a Kongsberg Simrad Osprey underwater video camera operated using a Simrad video 

control deck unit and recorded on VHS tapes via a Panasonic video recorder. Positional 

information was imprinted on the film using a dGPS linked to TrakView overlay system. 

Videotapes were later copied to DVD using a Phillips DVD Recorder. A stills camera system 

(Photosea 1000A 35mm camera and Photosea 1500S strobe) was also fitted to the camera 

sledge and operated through the Simrad video control unit. Slide film was used, with the 

resulting stills scanned onto computer using a Nikon CoolScan IV slide scanner. These 

images were enhanced using Adobe Photoshop, and catalogued with positional information, 

which was determined as far as possible using the associated video footage.  

Video data was analysed by Annika Clements in 2003 and used to create a shapefile within 

ArcGIS detailing habitat types, as part of the Northern Ireland nearshore mapping project 

(Mitchell and Service, 2004). One video tow crossed the proposed development area. 

1.2.2. DoE diver records 
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A database managed by CEDaR (Ulster Museum) and funded by the Department of 

Environment (DoE, NI) of biotope records from diver surveys around Northern Ireland was 

provided to AFBI for use in benthic assessment work. These data were plotted in GIS and a 

number of records are located over the development area.  The majority of diver records 

are from the 1980s Northern Ireland Sublittoral Survey (NISS, however more recent surveys 

carried out by DoE and Ulster Museum are also found in the locality (see Erwin et al., 1986, 

and Goodwin et al., 2008). Biotopes are identified according to the UK Marine Nature 

Conservation Review (MNCR) 2004 classification (Connor et al., 2004), and additional brief 

descriptions of characterising species and the substratum at each dive are also provided. 

The locations of both the DoE diver records and DARD/QUB towed video are shown in 

Figure 7 below. 

 

Figure 7. Legacy ground-truthing for the combined survey area. 

 

2.0 Data interpretation for survey design 

The derived bathymetric datasets were analysed using the unsupervised image classification 

routine “ISOCLUSTER”, within the spatial analyst extension of ArcGIS.  This was an iterative 

process, involving trialling different combinations of input data layers and different numbers 

of clusters. Results were compared to the hillshaded bathymetric data, and the backscatter 

data to qualitatively ascertain whether the clusters spatially coincided with spatial trends 

exhibited by these data.  The best fit was then utilised for further analysis. The ISOCLUSTER 
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analysis that performed best was completed on the broadscale BPI, slope and bathymetry 

datasets, yielding six clusters. The latter two datasets were further processed using focal 

statistics with a neighbourhood of 5m to minimise the impact of data artefacts prior to the 

cluster classification. 

The final ISOCLUSTER raster grid was then used to extract statistics from the multibeam data 

layers for their application in Optimal Allocation Analysis (OAA). The six clusters (‘zones’) 

mapped are shown in Figures 8-10, and the summary statistics for each area provided in 

Table 2 below. 

 

Figure 8.  ISOCLUSTER ground-types, or ‘zones’, derived from classification of bathymetry 

derivatives over the combined survey area. 
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Figure 9. Zoomed-in detail of the ISOCLUSTER map (east). 

 

Figure 10. Zoomed-in detail of the ISOCLUSTER map (west). 
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Table 2. The statistics from multibeam derived products for the isocluster “zones”. 

 

The idea behind the OAA is to utilise existing broad-scale, full coverage datasets such as 

acoustic or optical remote sensing to guide ground-truthing for habitat mapping/benthic 

assessment in an objective manner. This rests upon the assumption that the remotely-

sensed variables such as bathymetry and backscatter may indicate habitat heterogeneity. 

The variables can be classified using a number of unsupervised methods, such as 

ISOCLUSTER detailed above, or manually classified into areas of similar characteristics, to 

derive ‘ground-types’, or ‘acoustic facies’. The underlying remotely-sensed data for each of 

the resulting ground-types is extracted through a GIS (using Zonal Statistics in Spatial 

Analyst Tools) and the statistics of these variables calculated for each ground-type (e.g. 

mean, variance, sum etc.). The statistics are used in the OAA to assess the variance and area 

of each ground-type, which when coupled with either a maximum number of potential 

samples or a set coefficient of variance (CoV; a measure of precision) will calculate the 

optimal number of samples required for ground-truthing each ground-type.  Both the CoV 

and maximum number of samples for the entire survey area can be readily manipulated 

depending on the user’s requirements. The recommended number of samples is provided in 

the same units as the ground-type areas are provided in (usually m2, for instance). Where a 

number of remotely-sensed variables (including those derived from bathymetry) would 

ideally be considered in such an analysis (for example slope, ruggedness, backscatter, 

aspect), these can all be incorporated into the OAA and the results for each variable 

inspected, and if applicable the results for each variable can be averaged.  

 

In the case of the Fair Head development site, it was deemed that the variables slope, 

backscatter, terrain ruggedness and broadscale benthic position index (BPI) were likely to be 

most representative in this region of habitat heterogeneity. The backscatter data statistics 

must be interpreted with caution as the mosaic for the survey area was generated from 

three multibeam systems.  The summary statistics for each of these variables were 

extracted using the ISOCLUSTER cluster map, and entered into an Excel spreadsheet 

containing embedded calculations for OAA. The area of each zone was also added (in m2). 

The CoV was set at 5% (i.e. 95% precision) for calculating the optimal sample numbers per 

Zone Area (km2) Proportion

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundance 

(y)

Variance 

(S2)

Mean 

abundan

ce (y)

Variance 

(S2)

1 1.38 12.28 64.169 14.552 5.509 15.041 -16.826 32.379 0.0008799 7.74E-07 0.081 0.125

2 2.38 21.20 54.875 5.136 5.361 12.244 -17.353 44.124 0.0007901 6.24E-07 0.162 0.191

3 2.56 22.79 47.583 4.568 5.044 13.012 -17.067 39.009 0.0007453 5.55E-07 0.170 0.189

4 2.11 18.78 40.254 5.635 3.830 7.673 -18.263 36.449 0.0005213 2.72E-07 0.100 0.103

5 1.54 13.74 29.710 9.060 4.134 16.713 -21.542 27.032 0.0004915 2.42E-07 0.083 0.086

6 1.26 11.21 13.072 39.017 4.532 25.367 -25.605 32.814 0.0015952 2.54E-06 0.170 0.338

Total 11.21 100.00

Slope angle Backscatter Terrain ruggedness Broadscale BPIDepth
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ground-type. The results for each variable, and the average scores, are presented in Table 3 

below: 

  Slope angle Backscatter Ruggedness Broad BPI Average 

Total samples 240 42 400 3663 1086 

Zone 1 31 5 54 397 122 

Zone 2 48 10 85 846 247 

Zone 3 54 10 86 905 264 

Zone 4 34 8 49 551 161 

Zone 5 37 5 34 369 111 

Zone 6 37 3 91 595 181 

 

Table 3. Sample numbers required for a CoV of 5% for each ground-type (‘zone’). Samples 

are in m2. 

 

It should be noted that although the OAA recommends the number of samples for each 

ground-type, it does not advise where these should be placed within each ground-type or 

what sampling equipment should be used. In sedimentary regions it is generally accepted 

that the biology of such areas is dominated by infauna, and therefore an appropriate 

infaunal sampling tool will be required, such as a Day grab. Such samples cover a very small 

area, for instance the Day grab bite aperture is 0.1m2, and therefore each 1 m2 sample 

recommended by the OAA will in reality require ten grab samples to cover such an area. 

However, conversely, where the ground-type is likely to be reef or cobbles/boulders 

epifauna will dominate the biological community, and a suitable sampling platform for such 

communities would be a video/camera system (if visibility is adequate). Video systems can 

cover a larger area in less time than grab sampling, with the field of view at any one point 

usually approximating 1 m2. It is therefore quite simple to cover the recommended sample 

area with video tows/drops on harder substratum zones but much more time consuming to 

sample the recommended area in the sedimentary zones.   

 

3.0 Survey recommendations 

Given the dominance of mixed substratum or hard substratum in the proposed 

development area (as observed from diver and video records, and initial interpretation of 

the multibeam sonar data), it is proposed that the majority of benthic assessment is 

undertaken using video techniques.   However, from analysis of backscatter and bathymetry  
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cluster (‘zones’) 4, and to a lesser extent 3, appear to be dominated by mobile sediments 

which warrant direct sampling to ascertain infaunal community composition and sediment 

characteristics (through particle size analysis).  For statistical robustness, it is recommended 

that each grab sampling site is sampled by a minimum of three replicates.  

With an estimated five full days of ship time, the following survey regime is suggested: 

 Thirty grab samples (ten stations, three replicates at each station). This would cover 

approximated 30 x 0.1m2 = 3.0m2 of seabed. 

 Thirty video tows, each tow lasting approximately ten minutes on the seabed, towed 

at a rate of 0.5 knots or slower. With a field of view of approximately 1m2, each ten 

minute tow would equate to around 100m2 of coverage. 30 tows would therefore 

cover 3000m2. 1  

In total this would give 3003 m2 of seabed coverage.  This far exceeds the recommended 

1086 m2 area coverage from the optimal allocation analysis, however footage from within 

the same video tow cannot be treated as statistically independent, due to the issue of 

spatial autocorrelation, and therefore random sub-sampling of small sections of video 

footage from within each tow is recommended.  This also ensures that should some sections 

of video footage be of poor quality (due to underwater visibility or tow speed), there will be 

adequate footage to allow benthic characterisation. 

Although the OAA has provided recommended numbers of samples for a desired degree of 

precision, this has not directed where within each zone such samples should be placed. It is 

assumed that sampling within each zone is undertaken at random (to maintain statistical 

independence); however in addition to such sampling it is also desirable to facilitate habitat 

boundary mapping to deliberately place some video tows across the zone boundaries.  

Therefore 22 video tows, and the ten grab stations, have been randomly sited within zones 

(using GIS), proportioned according to the OAA, and eight video tows placed to cross 

boundaries.  The proposed sampling locations are shown in Figure 11 and locations provided 

in the Annex. A table summarising the coverage the survey aims to achieve and how sub-

sampling may be apportioned is provided in Table 4 below. 

 

                                                           
1 Given the tidal characteristics of the area, video tows may be restricted to slack water to 

enable slow tow speeds which optimise footage quality.  This may restrict the survey regime 

to a maximum of ten tows per 24h day (two sets of five tows per day, timed during slack 

water). 
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Table 4. Proposed apportioning of sampling techniques within zones. 

 

Figure 11. Proposed sampling locations over combined survey area (see Annex for positions) 

  Grabs 
Grab 
area (m2) 

Video 
tows 

Video area 
(m2) 

Total sampled 
area (m2) 

 Area OAA 
recommended 

Sub-sampling 
proportion 
(%) 

Zone 1     3 300 300 122 40.7 

Zone 2     5 500 500 247 49.4 

Zone 3 4 x 3 reps 1.2 4 400 401.2 264 65.8 

Zone 4 6 x 3 reps 1.8 3 300 301.8 161 53.3 

Zone 5     3 300 300 111 37.0 

Zone 6     4 400 400 181 45.3 
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Annex 

 

 

ID Sampling Type

Longitude- 

decimal 

degrees

Latitude - 

decimal 

degrees

Longitude - 

degree

Longitude - 

decimal 

minutes

Latitute- 

degrees

Latitude - 

decimal 

minutes

0 Grab (3 reps at site) -6.113227 55.22049 6 6.794 55 13.229

1 Grab (3 reps at site) -6.108103 55.21585 6 6.486 55 12.951

2 Grab (3 reps at site) -6.187116 55.23015 6 11.227 55 13.809

3 Grab (3 reps at site) -6.11246 55.22895 6 6.748 55 13.737

4 Grab (3 reps at site) -6.211949 55.22201 6 12.717 55 13.321

5 Grab (3 reps at site) -6.128564 55.22473 6 7.714 55 13.484

6 Grab (3 reps at site) -6.106051 55.22925 6 6.363 55 13.755

7 Grab (3 reps at site) -6.219672 55.22031 6 13.180 55 13.219

8 Grab (3 reps at site) -6.089173 55.22355 6 5.350 55 13.413

9 Grab (3 reps at site) -6.12282 55.22133 6 7.369 55 13.280

10 Video (10 min tow) -6.088353 55.22834 6 5.301 55 13.700

11 Video (10 min tow) -6.165504 55.23398 6 9.930 55 14.039

12 Video (10 min tow) -6.100478 55.23416 6 6.029 55 14.049

13 Video (10 min tow) -6.172799 55.23284 6 10.368 55 13.970

14 Video (10 min tow) -6.153552 55.23348 6 9.213 55 14.009

15 Video (10 min tow) -6.126937 55.2313 6 7.616 55 13.878

16 Video (10 min tow) -6.100123 55.22041 6 6.007 55 13.225

17 Video (10 min tow) -6.097044 55.22676 6 5.823 55 13.605

18 Video (10 min tow) -6.098322 55.23094 6 5.899 55 13.857

19 Video (10 min tow) -6.105296 55.22872 6 6.318 55 13.723

20 Video (10 min tow) -6.14254 55.23281 6 8.552 55 13.968

21 Video (10 min tow) -6.121362 55.22096 6 7.282 55 13.258

22 Video (10 min tow) -6.114458 55.221 6 6.868 55 13.260

23 Video (10 min tow) -6.213386 55.22211 6 12.803 55 13.327

24 Video (10 min tow) -6.112978 55.22948 6 6.779 55 13.769

25 Video (10 min tow) -6.223846 55.21598 6 13.431 55 12.959

26 Video (10 min tow) -6.201451 55.22474 6 12.087 55 13.484

27 Video (10 min tow) -6.126612 55.2211 6 7.597 55 13.266

28 Video (10 min tow) -6.228064 55.21219 6 13.684 55 12.732

29 Video (10 min tow) -6.117698 55.2137 6 7.062 55 12.822

30 Video (10 min tow) -6.106565 55.2114 6 6.394 55 12.684

31 Video (10 min tow) -6.231408 55.20938 6 13.884 55 12.563

32 Video boundary - 10 min tow -6.103911 55.21388 6 6.235 55 12.833

33 Video boundary - 10 min tow -6.094267 55.22261 6 5.656 55 13.356

34 Video boundary - 10 min tow -6.122141 55.23003 6 7.328 55 13.802

35 Video boundary - 10 min tow -6.109725 55.21238 6 6.583 55 12.743

36 Video boundary - 10 min tow -6.143881 55.23029 6 8.633 55 13.817

37 Video boundary - 10 min tow -6.177018 55.23208 6 10.621 55 13.925

38 Video boundary - 10 min tow -6.225792 55.21438 6 13.548 55 12.863

39 Video boundary - 10 min tow -6.114215 55.23492 6 6.853 55 14.095



ANNEX II – Sediment Particle Size Analysis results 

 

 



ANNEX III 
 
Multivariate statistical analysis of sediment infaunal data for Fair Head site 
 

 
 

 
 
SIMPER 
Similarity Percentages - species contributions 
 

One-Way Analysis 
 
Data worksheet 
Name: Data2 
Data type: Biomass 
Sample selection: All 



Variable selection: All 
 
Parameters 
Resemblance: S17 Bray Curtis similarity 
Cut off for low contributions: 90.00% 
 
Factor Groups 
Sample SIMPROF 
Stn0_1 a 
Stn1_3 b 
Stn4_1 c 
Stn4_2 c 
Stn4_3 c 
Stn1_1 c 
Stn5_1 c 
Stn9_1 c 
Stn9_2 c 
Stn7_1 d 
Stn7_2 d 
Stn7_3 d 
 
Group a 
Less than 2 samples in group 
 
Group b 
Less than 2 samples in group 
 
Group c 
Average similarity: 21.81 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Modiolula phaseolina     0.11   2.93   2.62    13.45 13.45 
Spirobranchus triqueter     0.08   1.93   1.10     8.84 22.29 
Novocrania anomala     0.17   1.80   0.59     8.26 30.56 
Ophiocomina nigra     0.24   1.70   0.39     7.80 38.36 
Nereis zonata     0.05   1.23   1.14     5.64 44.00 
Leptochiton asellus     0.08   1.21   0.81     5.57 49.57 
Anomiidae (juv.)     0.05   1.01   2.51     4.63 54.20 
Aequipecten opercularis     0.08   0.90   0.43     4.14 58.34 
Axionice maculata     0.04   0.75   0.65     3.44 61.78 
NEMERTEA     0.03   0.71   0.91     3.24 65.02 
Sabellaria spinulosa     0.06   0.61   0.50     2.80 67.83 
Sphenia binghami     0.06   0.56   0.68     2.56 70.39 
Golfingiidae (juv.)     0.03   0.55   0.89     2.53 72.91 
Amphipholis squamata     0.03   0.55   0.90     2.51 75.42 
Emarginula fissura     0.05   0.43   0.22     1.98 77.40 
Jasmineira elegans     0.01   0.43   1.07     1.96 79.37 
Musculus discors     0.04   0.36   0.46     1.63 81.00 
Pseudopotamilla reniformis     0.02   0.31   0.80     1.44 82.44 
Syllis armillaris     0.04   0.30   0.46     1.39 83.83 
Eusyllis blomstrandi     0.02   0.27   0.76     1.24 85.06 
Notoproctus     0.01   0.27   0.82     1.22 86.28 
Sphaerodorum gracilis     0.02   0.26   0.52     1.19 87.47 
Hydroides norvegicus     0.03   0.25   0.54     1.17 88.64 
Myrianida     0.01   0.20   0.88     0.91 89.55 
NEMATODA     0.01   0.18   0.89     0.84 90.39 
 
Group d 
Average similarity: 23.15 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 



Astarte sulcata     1.59   9.80   0.58    42.36 42.36 
Labidoplax media     0.15   1.94   2.99     8.37 50.73 
Leptochiton asellus     0.11   1.08   0.89     4.66 55.39 
Timoclea ovata     0.25   0.85   0.58     3.68 59.07 
Othomaera othonis     0.11   0.74   0.58     3.18 62.25 
Venus casina     1.38   0.66   0.58     2.84 65.09 
Phoronis     0.06   0.60   5.23     2.58 67.67 
Echinocyamus pusillus     0.13   0.55   0.58     2.36 70.03 
Astrorhiza     0.09   0.51   0.58     2.20 72.23 
Notoproctus     0.04   0.41   5.11     1.78 74.01 
Ampelisca spinipes     0.08   0.40   0.58     1.71 75.72 
Amphipholis squamata     0.05   0.39   2.29     1.69 77.41 
Golfingiidae (juv.)     0.03   0.35   4.89     1.53 78.94 
Laonice bahusiensis     0.07   0.35   0.58     1.50 80.44 
Nephasoma minutum     0.03   0.34   2.20     1.49 81.93 
Sphenia binghami     0.03   0.28   0.58     1.20 83.13 
Tricolia pullus     0.04   0.26   0.58     1.14 84.27 
Phisidia aurea     0.04   0.26   1.55     1.12 85.39 
Polycirrus medusa     0.04   0.24   0.58     1.05 86.44 
Glycera lapidum     0.03   0.22   0.58     0.96 87.39 
Hydroides norvegicus     0.04   0.22   0.58     0.94 88.33 
Paradoneis lyra     0.02   0.21   1.91     0.91 89.24 
Axionice maculata     0.02   0.21   2.66     0.90 90.14 
 
Groups a  &  b 
Average dissimilarity = 100.00 
 
  Group a  Group b                                   
Species Av.Abund Av.Abund Av.Diss    Diss/SD Contrib%
 Cum.% 
Glycera lapidum     0.00     0.18   34.11 Undefined!    34.11
 34.11 
Goodallia triangularis     0.00     0.12   22.58 Undefined!    22.58
 56.69 
Astarte     0.00     0.10   18.96 Undefined!    18.96
 75.65 
Pisione remota     0.00     0.05   10.13 Undefined!    10.13
 85.78 
Saccocirrus papillocercus     0.02     0.00    4.53 Undefined!     4.53
 90.31 
 
Groups a  &  c 
Average dissimilarity = 98.86 
 
  Group a  Group c                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib%
 Cum.% 
Ophiocomina nigra     0.00     0.24    8.10    0.66     8.20  
8.20 
Novocrania anomala     0.00     0.17    6.09    0.92     6.16
 14.36 
Aequipecten opercularis     0.00     0.08    5.56    0.52     5.63
 19.99 
Modiolula phaseolina     0.00     0.11    4.57    2.40     4.62
 24.61 
Spirobranchus triqueter     0.00     0.08    3.90    1.22     3.94
 28.55 
Ophiothrix fragilis     0.00     0.14    3.85    0.38     3.90
 32.44 
Emarginula fissura     0.00     0.05    3.64    0.51     3.68
 36.12 
Leptochiton asellus     0.00     0.08    3.34    1.06     3.38
 39.50 



Monia squama     0.00     0.06    3.07    0.38     3.11
 42.61 
Polititapes rhomboides     0.00     0.04    3.01    0.38     3.05
 45.66 
Sabellaria spinulosa     0.00     0.06    2.39    0.71     2.42
 48.08 
Nereis zonata     0.00     0.05    2.39    0.93     2.42
 50.50 
Psammechinus miliaris     0.00     0.04    2.11    0.38     2.14
 52.63 
Anomiidae (juv.)     0.00     0.05    1.83    1.70     1.85
 54.48 
Axionice maculata     0.00     0.04    1.81    0.88     1.83
 56.31 
Sphenia binghami     0.00     0.06    1.68    0.88     1.70
 58.01 
Astarte elliptica     0.00     0.05    1.60    0.38     1.62
 59.63 
NEMERTEA     0.00     0.03    1.55    0.99     1.57
 61.20 
Palliolum striatum     0.00     0.04    1.52    0.38     1.54
 62.74 
POLYCHAETA     0.02     0.02    1.44    1.21     1.46
 64.20 
Musculus discors     0.00     0.04    1.40    0.81     1.41
 65.62 
Hydroides norvegicus     0.00     0.03    1.28    0.75     1.29
 66.91 
Saccocirrus papillocercus     0.02     0.00    1.24    1.91     1.25
 68.16 
Syllis armillaris     0.00     0.04    1.16    0.87     1.17
 69.33 
Golfingiidae (juv.)     0.00     0.03    1.14    1.30     1.15
 70.48 
Amphipholis squamata     0.00     0.03    0.98    1.32     0.99
 71.47 
Musculus subpictus     0.00     0.03    0.89    0.58     0.90
 72.37 
Sphaerodorum gracilis     0.00     0.02    0.88    0.85     0.89
 73.26 
Crossaster papposus     0.00     0.02    0.86    0.59     0.87
 74.12 
Pseudopotamilla reniformis     0.00     0.02    0.85    1.02     0.86
 74.98 
Hyas araneus     0.00     0.02    0.84    0.58     0.85
 75.82 
Timoclea ovata     0.00     0.03    0.82    0.38     0.83
 76.66 
Lanassa venusta     0.00     0.01    0.80    0.46     0.81
 77.47 
Jasmineira elegans     0.00     0.01    0.77    1.05     0.78
 78.24 
Labidoplax media     0.00     0.02    0.76    0.38     0.77
 79.02 
TURBELLARIA     0.01     0.01    0.73    0.96     0.74
 79.76 
Eusyllis blomstrandi     0.00     0.02    0.69    1.13     0.70
 80.45 
Nicolea venustula     0.00     0.02    0.67    0.38     0.67
 81.13 
Eupolymnia nesidensis     0.00     0.01    0.64    0.63     0.65
 81.78 
Tricolia pullus     0.00     0.01    0.62    0.66     0.63
 82.40 



Notoproctus     0.00     0.01    0.61    0.93     0.61
 83.02 
Hiatella arctica     0.00     0.02    0.60    0.80     0.61
 83.63 
Venus casina     0.00     0.02    0.60    0.38     0.61
 84.24 
Eumida     0.01     0.01    0.60    1.83     0.60
 84.84 
Alvania punctura     0.00     0.01    0.51    0.59     0.51
 85.35 
Nephasoma minutum     0.00     0.01    0.48    0.90     0.49
 85.84 
Ophiactis balli     0.00     0.02    0.46    0.38     0.47
 86.31 
Harmothoe     0.00     0.01    0.44    0.77     0.45
 86.75 
Lepidonotus squamatus     0.00     0.01    0.43    0.64     0.44
 87.19 
Circeis spirillum     0.00     0.02    0.43    0.38     0.44
 87.62 
Hanleya hanleyi     0.00     0.01    0.43    0.38     0.44
 88.06 
GASTROPODA     0.00     0.01    0.41    0.38     0.41
 88.47 
Subadyte pellucida     0.00     0.01    0.39    0.38     0.40
 88.87 
Thelepus cincinnatus     0.00     0.01    0.38    0.38     0.39
 89.26 
Musculus (juv.)     0.00     0.00    0.33    0.38     0.34
 89.59 
Eulalia expusilla     0.00     0.01    0.33    0.76     0.33
 89.92 
NEMATODA     0.00     0.01    0.32    1.13     0.33
 90.25 
 
Groups b  &  c 
Average dissimilarity = 99.04 
 
  Group b  Group c                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib%
 Cum.% 
Glycera lapidum     0.18     0.00    7.47    2.35     7.55  
7.55 
Ophiocomina nigra     0.00     0.24    7.10    0.67     7.17
 14.71 
Novocrania anomala     0.00     0.17    5.21    0.91     5.26
 19.97 
Goodallia triangularis     0.12     0.00    4.95    2.35     5.00
 24.97 
Aequipecten opercularis     0.00     0.08    4.19    0.55     4.23
 29.20 
Astarte     0.10     0.01    3.92    1.94     3.96
 33.16 
Modiolula phaseolina     0.00     0.11    3.81    2.27     3.84
 37.00 
Ophiothrix fragilis     0.00     0.14    3.46    0.38     3.49
 40.49 
Spirobranchus triqueter     0.00     0.08    3.14    1.25     3.17
 43.66 
Leptochiton asellus     0.00     0.08    2.80    1.02     2.83
 46.49 
Emarginula fissura     0.00     0.05    2.73    0.52     2.76
 49.24 
Monia squama     0.00     0.06    2.56    0.38     2.59



 51.83 
Polititapes rhomboides     0.00     0.04    2.28    0.38     2.30
 54.14 
Pisione remota     0.05     0.00    2.22    2.35     2.24
 56.38 
Sabellaria spinulosa     0.00     0.06    2.05    0.71     2.07
 58.44 
Nereis zonata     0.00     0.05    1.96    1.02     1.97
 60.42 
Psammechinus miliaris     0.00     0.04    1.76    0.38     1.78
 62.20 
Anomiidae (juv.)     0.00     0.05    1.55    1.57     1.57
 63.76 
Sphenia binghami     0.00     0.06    1.49    0.87     1.50
 65.27 
Axionice maculata     0.00     0.04    1.49    0.93     1.50
 66.77 
Astarte elliptica     0.00     0.05    1.41    0.38     1.42
 68.19 
Palliolum striatum     0.00     0.04    1.31    0.38     1.32
 69.51 
NEMERTEA     0.00     0.03    1.24    1.08     1.26
 70.77 
Musculus discors     0.00     0.04    1.23    0.80     1.25
 72.01 
Hydroides norvegicus     0.00     0.03    1.08    0.72     1.09
 73.10 
Syllis armillaris     0.00     0.04    1.01    0.84     1.02
 74.12 
Golfingiidae (juv.)     0.00     0.03    0.96    1.29     0.97
 75.09 
Amphipholis squamata     0.00     0.03    0.85    1.33     0.86
 75.95 
Musculus subpictus     0.00     0.03    0.79    0.58     0.80
 76.74 
POLYCHAETA     0.00     0.02    0.78    0.49     0.79
 77.53 
Sphaerodorum gracilis     0.00     0.02    0.75    0.85     0.76
 78.29 
Timoclea ovata     0.00     0.03    0.74    0.38     0.75
 79.04 
Crossaster papposus     0.00     0.02    0.73    0.59     0.74
 79.78 
Hyas araneus     0.00     0.02    0.73    0.58     0.73
 80.52 
Pseudopotamilla reniformis     0.00     0.02    0.70    1.07     0.71
 81.22 
Labidoplax media     0.00     0.02    0.67    0.38     0.68
 81.90 
Lanassa venusta     0.00     0.01    0.62    0.47     0.63
 82.53 
Jasmineira elegans     0.00     0.01    0.60    1.13     0.61
 83.13 
Nicolea venustula     0.00     0.02    0.60    0.38     0.60
 83.74 
Eusyllis blomstrandi     0.00     0.02    0.57    1.09     0.58
 84.32 
Venus casina     0.00     0.02    0.53    0.38     0.53
 84.85 
Eupolymnia nesidensis     0.00     0.01    0.52    0.67     0.52
 85.37 
Tricolia pullus     0.00     0.01    0.51    0.67     0.52
 85.89 
Hiatella arctica     0.00     0.02    0.51    0.76     0.52



 86.40 
Notoproctus     0.00     0.01    0.49    1.02     0.49
 86.90 
TURBELLARIA     0.00     0.01    0.44    0.49     0.44
 87.34 
Alvania punctura     0.00     0.01    0.43    0.59     0.44
 87.78 
Nephasoma minutum     0.00     0.01    0.42    0.90     0.42
 88.20 
Ophiactis balli     0.00     0.02    0.42    0.38     0.42
 88.62 
Circeis spirillum     0.00     0.02    0.39    0.38     0.39
 89.01 
Harmothoe     0.00     0.01    0.38    0.77     0.38
 89.39 
Hanleya hanleyi     0.00     0.01    0.36    0.38     0.36
 89.76 
Subadyte pellucida     0.00     0.01    0.34    0.38     0.35
 90.10 
 
Groups a  &  d 
Average dissimilarity = 99.79 
 
  Group a  Group d                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Astarte sulcata     0.00     1.59   25.78    1.07    25.83 25.83 
Venus casina     0.00     1.38   18.86    0.60    18.90 44.74 
Echinocardium cordatum     0.00     0.76    8.11    0.58     8.12 52.86 
Timoclea ovata     0.00     0.25    3.17    0.85     3.18 56.04 
Labidoplax media     0.00     0.15    2.54    1.74     2.55 58.59 
Palliolum striatum     0.00     0.09    2.15    0.58     2.15 60.74 
Leptochiton asellus     0.00     0.11    2.09    1.11     2.10 62.84 
Othomaera othonis     0.00     0.11    1.82    1.02     1.82 64.66 
Astrorhiza     0.00     0.09    1.81    0.80     1.81 66.47 
Acrocnida brachiata     0.00     0.06    1.56    0.58     1.56 68.03 
Ebalia tuberosa     0.00     0.15    1.56    0.58     1.56 69.59 
Palliolum tigerinum     0.00     0.11    1.53    0.58     1.54 71.13 
Echinocyamus pusillus     0.00     0.13    1.52    1.10     1.53 72.65 
NEMERTEA     0.00     0.09    1.24    0.73     1.24 73.90 
Ophiactis balli     0.00     0.10    1.11    0.58     1.12 75.01 
Lyonsia norwegica     0.00     0.09    0.98    0.58     0.98 76.00 
Ampelisca spinipes     0.00     0.08    0.92    1.15     0.92 76.92 
Laonice bahusiensis     0.00     0.07    0.85    1.15     0.86 77.78 
Phoronis     0.00     0.06    0.85    3.11     0.85 78.62 
Phascolion strombus     0.00     0.06    0.82    0.58     0.82 79.44 
Tricolia pullus     0.00     0.04    0.72    0.93     0.72 80.16 
POLYCHAETA     0.02     0.04    0.71    1.23     0.71 80.88 
Glycera lapidum     0.00     0.03    0.71    0.86     0.71 81.59 
Amphipholis squamata     0.00     0.05    0.70    1.90     0.70 82.29 
Sabellaria spinulosa     0.00     0.05    0.68    1.00     0.68 82.97 
Trophonopsis barvicensis     0.00     0.03    0.66    0.58     0.66 83.63 
Hydroides norvegicus     0.00     0.04    0.66    1.15     0.66 84.29 
Notoproctus     0.00     0.04    0.65    1.21     0.66 84.95 
Sphenia binghami     0.00     0.03    0.63    1.02     0.63 85.57 
Hanleya hanleyi     0.00     0.04    0.56    1.12     0.56 86.13 
Polycirrus medusa     0.00     0.04    0.53    1.15     0.53 86.67 
Golfingiidae (juv.)     0.00     0.03    0.51    2.86     0.51 87.18 
Harmothoe     0.00     0.02    0.51    0.81     0.51 87.69 
Notomastus     0.00     0.04    0.50    1.07     0.50 88.19 
Nephasoma minutum     0.00     0.03    0.48    1.53     0.48 88.67 
Phisidia aurea     0.00     0.04    0.47    2.24     0.47 89.14 
Ophelina acuminata     0.00     0.04    0.46    1.04     0.46 89.61 
Urothoe marina     0.00     0.02    0.46    0.58     0.46 90.07 
 



Groups b  &  d 

Average dissimilarity = 98.39 
 
  Group b  Group d                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Astarte sulcata     0.00     1.59   23.95    1.09    24.34 24.34 
Venus casina     0.00     1.38   17.87    0.61    18.16 42.50 
Echinocardium cordatum     0.00     0.76    7.77    0.58     7.90 50.40 
Timoclea ovata     0.00     0.25    3.01    0.86     3.06 53.46 
Labidoplax media     0.00     0.15    2.36    1.83     2.40 55.86 
Glycera lapidum     0.18     0.03    2.13    5.39     2.16 58.02 
Palliolum striatum     0.00     0.09    1.96    0.58     1.99 60.01 
Leptochiton asellus     0.00     0.11    1.93    1.13     1.96 61.98 
Goodallia triangularis     0.12     0.00    1.84    2.45     1.87 63.85 
Othomaera othonis     0.00     0.11    1.68    1.03     1.71 65.56 
Astrorhiza     0.00     0.09    1.66    0.81     1.69 67.25 
Astarte     0.10     0.00    1.54    2.45     1.57 68.82 
Ebalia tuberosa     0.00     0.15    1.49    0.58     1.52 70.34 
Palliolum tigerinum     0.00     0.11    1.45    0.58     1.48 71.82 
Echinocyamus pusillus     0.00     0.13    1.45    1.10     1.48 73.29 
Acrocnida brachiata     0.00     0.06    1.42    0.58     1.44 74.73 
NEMERTEA     0.00     0.09    1.18    0.73     1.20 75.93 
Ophiactis balli     0.00     0.10    1.07    0.58     1.09 77.01 
Lyonsia norwegica     0.00     0.09    0.94    0.58     0.96 77.97 
Ampelisca spinipes     0.00     0.08    0.88    1.15     0.89 78.86 
Pisione remota     0.05     0.00    0.83    2.45     0.84 79.70 
Laonice bahusiensis     0.00     0.07    0.81    1.14     0.83 80.53 
Phoronis     0.00     0.06    0.79    3.18     0.81 81.34 
Phascolion strombus     0.00     0.06    0.77    0.58     0.79 82.12 
Tricolia pullus     0.00     0.04    0.66    0.94     0.67 82.80 
Amphipholis squamata     0.00     0.05    0.65    1.92     0.66 83.46 
Sabellaria spinulosa     0.00     0.05    0.64    0.99     0.65 84.11 
Hydroides norvegicus     0.00     0.04    0.61    1.15     0.62 84.73 
Notoproctus     0.00     0.04    0.60    1.25     0.61 85.35 
Trophonopsis barvicensis     0.00     0.03    0.60    0.58     0.61 85.96 
Sphenia binghami     0.00     0.03    0.58    1.03     0.59 86.55 
POLYCHAETA     0.00     0.04    0.53    0.58     0.54 87.08 
Hanleya hanleyi     0.00     0.04    0.52    1.13     0.53 87.61 
Polycirrus medusa     0.00     0.04    0.51    1.15     0.52 88.13 
Golfingiidae (juv.)     0.00     0.03    0.48    2.94     0.49 88.62 
Notomastus     0.00     0.04    0.47    1.06     0.48 89.10 
Harmothoe     0.00     0.02    0.46    0.81     0.47 89.57 
Nephasoma minutum     0.00     0.03    0.45    1.60     0.45 90.02 
 
Groups c  &  d 
Average dissimilarity = 91.05 
 
  Group c  Group d                                
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Astarte sulcata     0.00     1.59   18.48    1.31    20.30 20.30 
Venus casina     0.02     1.38   14.49    0.72    15.92 36.21 
Echinocardium cordatum     0.00     0.76    6.56    0.69     7.21 43.42 
Ophiocomina nigra     0.24     0.00    2.55    0.68     2.80 46.22 
Timoclea ovata     0.03     0.25    2.43    1.04     2.67 48.89 
Novocrania anomala     0.17     0.00    1.83    0.83     2.01 50.90 
Labidoplax media     0.02     0.15    1.63    1.80     1.79 52.69 
Palliolum striatum     0.04     0.09    1.46    0.73     1.60 54.30 
Ophiothrix fragilis     0.14     0.00    1.39    0.39     1.52 55.82 
Othomaera othonis     0.00     0.11    1.29    1.26     1.42 57.24 
Ebalia tuberosa     0.00     0.15    1.26    0.69     1.39 58.62 
Astrorhiza     0.00     0.09    1.25    1.00     1.37 59.99 
Echinocyamus pusillus     0.00     0.13    1.21    1.29     1.33 61.32 
Leptochiton asellus     0.08     0.11    1.21    1.43     1.32 62.64 



Palliolum tigerinum     0.00     0.11    1.18    0.68     1.29 63.94 
Acrocnida brachiata     0.00     0.06    1.03    0.68     1.13 65.06 
Ophiactis balli     0.02     0.10    0.98    0.79     1.08 66.15 
Aequipecten opercularis     0.08     0.01    0.97    0.62     1.07 67.22 
NEMERTEA     0.03     0.09    0.94    1.03     1.03 68.25 
Modiolula phaseolina     0.11     0.02    0.94    1.19     1.03 69.28 
Spirobranchus triqueter     0.08     0.02    0.82    0.95     0.90 70.18 
Lyonsia norwegica     0.00     0.09    0.79    0.69     0.87 71.05 
Monia squama     0.06     0.00    0.76    0.38     0.84 71.88 
Sabellaria spinulosa     0.06     0.05    0.75    0.99     0.82 72.71 
Ampelisca spinipes     0.00     0.08    0.73    1.36     0.80 73.51 
Laonice bahusiensis     0.00     0.07    0.68    1.34     0.74 74.25 
Phascolion strombus     0.00     0.06    0.63    0.68     0.69 74.94 
Emarginula fissura     0.05     0.00    0.63    0.56     0.69 75.62 
Phoronis     0.00     0.06    0.63    3.45     0.69 76.31 
Sphenia binghami     0.06     0.03    0.60    1.24     0.66 76.98 
Hydroides norvegicus     0.03     0.04    0.54    1.26     0.60 77.57 
Anomiidae (juv.)     0.05     0.00    0.53    1.18     0.58 78.16 
Psammechinus miliaris     0.04     0.00    0.52    0.38     0.57 78.73 
Polititapes rhomboides     0.04     0.00    0.51    0.38     0.56 79.29 
POLYCHAETA     0.02     0.04    0.51    0.90     0.56 79.85 
Astarte elliptica     0.05     0.00    0.51    0.39     0.56 80.41 
Glycera lapidum     0.00     0.03    0.49    1.05     0.54 80.95 
Nereis zonata     0.05     0.01    0.48    1.32     0.52 81.47 
Musculus discors     0.04     0.00    0.46    0.77     0.51 81.98 
Hiatella arctica     0.02     0.04    0.46    0.98     0.50 82.48 
Tricolia pullus     0.01     0.04    0.44    1.15     0.48 82.96 
Trophonopsis barvicensis     0.00     0.03    0.43    0.68     0.48 83.44 
Polycirrus medusa     0.00     0.04    0.42    1.36     0.46 83.90 
Axionice maculata     0.04     0.02    0.40    1.28     0.44 84.34 
Hanleya hanleyi     0.01     0.04    0.40    1.34     0.44 84.77 
Notomastus     0.00     0.04    0.39    1.24     0.43 85.21 
Syllis armillaris     0.04     0.00    0.38    0.77     0.41 85.62 
Ophelina acuminata     0.00     0.04    0.36    1.24     0.40 86.02 
Musculus subpictus     0.03     0.01    0.34    0.73     0.37 86.39 
Ophelia celtica     0.00     0.03    0.33    0.68     0.37 86.76 
Amphipholis squamata     0.03     0.05    0.33    1.32     0.36 87.12 
Phisidia aurea     0.00     0.04    0.33    1.90     0.36 87.48 
Notoproctus     0.01     0.04    0.32    1.16     0.35 87.83 
Urothoe marina     0.00     0.02    0.30    0.68     0.33 88.16 
Harmothoe     0.01     0.02    0.29    0.97     0.32 88.49 
Gibbula tumida     0.01     0.03    0.29    0.80     0.32 88.80 
Sphaerodorum gracilis     0.02     0.00    0.26    0.83     0.28 89.09 
Hyas araneus     0.02     0.00    0.25    0.59     0.28 89.36 
Microclymene tricirrata     0.00     0.02    0.25    1.34     0.27 89.64 
Golfingiidae (juv.)     0.03     0.03    0.25    1.36     0.27 89.91 
Nephasoma minutum     0.01     0.03    0.24    1.33     0.27 90.17 
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1. Introduction 
Natural Power Consultants Ltd was contracted by DP Energy Ireland Ltd on behalf of Fair 

Head Tidal to undertake intertidal baseline work at the proposed Phase 1 cable landfall site, 

Ballycastle Bay, for the Fair Head Tidal Development. A literature review and intertidal survey 

was carried out in order to identify species and habitats of conservation importance and 

describe the intertidal communities (biotopes) present in order to provide a robust baseline on 

which to base the environmental impact assessment (EIA).  

1.1. The Proposed Development  
In October 2012 the Crown Estate awarded an Agreement for Lease (AFL) to Fair Head Tidal 

for a 100MW tidal energy array site located in the North Channel off the north eastern coast of 

County Antrim, Northern Ireland. Fair Head Tidal proposes to develop the Fair Head Tidal site 

which is centred approximately 2km to the east of Fair Head and around 1km at its nearest 

point to land (Figure 1.1). 

The site is 3.5 km
2
 with depths ranging between 35-50m. The area possesses variable and 

strong tidal currents producing a series of eddies at the interface of Rathlin Sound and the 

North Channel, with spring peaks averaging 3.3m/s depth averaged.  

The project is proposed to be developed in two distinct phases: 

Phase 1 – 10MW offshore tidal development to be connected via either export cable A to 

landfall at Ballycastle or export cable B to landfall at Murlough Bay, and is to include all 

equipment in the proposed development site and cable route option(s) to high water mark; and 

Phase 2 – 90MW offshore tidal development to be connected into a new substation to landfall 

in the vicinity of Murlough Bay and will include all equipment in the proposed development site 

and cable route option(s) to high water mark. 

This report concerns export cable A, the smaller development cabling option, coming ashore at 

Ballycastle Bay. Export cable B (Murlough Bay) is discussed in a separate report. 

1.2. Aims of this Study 
A marine ecology literature review and baseline survey was carried out in order to characterise 

the intertidal benthic communities in the vicinity of the landfall section of cable route connecting 

the proposed array site to Ballycastle Bay, County Antrim (Figure 1.1). Baseline surveys were 

required in order to characterise the marine habitats and identify species and habitats of 

conservation importance, namely Annex I habitats and Annex II species (under the Habitats 

Directive), UK Biodiversity Action Plan (BAP) listed species and habitats, or Priority Habitats 

and Priority Species
1
) under The Marine Act (Northern Ireland) and the Marine Protected 

Areas (MPA) project). This is required in order to provide information upon which to base the 

EIA assessment. 

The aim of the combination of desktop review and surveys were intended to meet the following 

objectives: 

 Identify species and habitats of conservation importance in the area; and  

 Determine the intertidal communities present and the broad scale distribution of biotopes 

within the survey area in order to provide a robust baseline on which to base the EIA. 

 

                                                        

 

1
 Available from http://www.doeni.gov.uk/marine_nature_conservation_mpa_strategy.pdf 
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Figure 1.1: Overview of study area 
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2. Marine Ecology Desk Study 
The export cable A option of the proposed Fair Head Tidal Development comes ashore at 

Ballycastle Bay on the North Antrim coast. This coastline forms the southern fringe of the North 

Channel (or Straits of Moyle as it is also known), which separates the north east coast of 

Northern Ireland and the south west coast of Scotland. While the study outlined here focuses 

on the intertidal environment, the physical features of the sublittoral environment strongly 

influence the intertidal communities in this region. Water from the Atlantic Ocean is funnelled, 

via the North Channel, into the Irish Sea. As a result of this the location of the proposed 

development experiences very strong offshore currents (up to a maximum of 4.6 knots on 

spring tides) and the waters between Fair Head and Cushendun (to the south of the Fair Head 

headland) are exposed to the mixing of Atlantic Ocean and Irish Sea water masses (NIEA 

DOE, 2014) which according to JNCC
2
 will be largely modified by individual coastal influences. 

The mixing of seas and complex frontal systems influence the marine ecology in the area and 

may influence the biogeographic distribution of species (Connor & Little, 1998). The sublittoral 

environment is characteristic of highly energetic marine environments and Northern Ireland 

boasts a high diversity of benthic and intertidal marine life and environments which range from 

northern rocky shores to sheltered inland sea loughs (AECOM and ABPmer, 2014). 

In order to obtain information on the ecology of this region a number of high level studies were 

examined in order to provide background information as well as identify more specific studies 

which may have taken place. These are listed in Table 2.1 (please note not all of these appear 

in the reference list as, upon review some did not provide specific information useful for this 

study).  The majority of studies in the public domain focus on the sublittoral North Channel 

region or on the more southerly Irish Sea area. While published literature on the intertidal 

habitats of Northern Ireland is in short supply, the Northern Ireland Littoral Survey, undertaken 

in 1985/86 by Herriot Watt University (under contract to Department of the Environment (DOE)) 

(Wilkinson et al., 1988), remains the most comprehensive survey of the Northern Ireland 

coastline. The study classified the different littoral communities (biotopes) found along the 

coastline in order to appraise the conservation value of the intertidal region. This study has 

provided useful information on the habitats and species previously recorded around the 

Ballycastle Bay survey area. 

Table 2.1 Summary of Previous Studies & Reviews in the Vicinity of the Proposed Fair Head 
Tidal Energy Project. 

Author/Study Summary 

Northern Ireland Littoral Survey (Wilkinson 

et al., 1988) 

Classified the different littoral communities 

of the Northern Irish coastline in order to 

appraise the conservation value of the 

intertidal region. 

Fair Head Tidal Environmental Impact 

Assessment Scoping Document (December 

2013) 

EIA Scoping document produced by DP 

Marine Energy Ltd. 

Marine Plan for Northern Ireland – 

Sustainability Appraisal Scoping Report 

(AECOM and ABPmer, 2014) 

Information on the marine environment 

around Northern Ireland.  

Northern Ireland Regional Seascape 

Character Assessment 

Provides a strategic understanding of the 

different areas of regional seascape 

character along the entire Northern Ireland 

coast. 

JNCC Coastal Directories Northern Irish Overview of marine and coastal resources in 

                                                        

 

2
 Available from http://jncc.defra.gov.uk/page-1612-theme=default 

http://jncc.defra.gov.uk/page-1612-theme=default
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Author/Study Summary 

Sea (Barne et al., 1996) the northern Irish Sea (Region 13). 

Strategic Environmental Assessment (SEA) 

of Offshore Wind and Marine Renewable 

Energy in Northern Ireland (Department of 

Enterprise, Trade and Investment, 2009) 

Information on renewable activities in 

Northern Ireland and potential effects on the 

marine environment. 

Regional Locational Guidance (RLG) for 

Offshore Renewable Energy Developments 

in NI Waters (2011) 

Non-statutory guidance and information on 
the opportunities for, and key considerations 
influencing the siting and consenting of 
offshore renewable energy developments in 
Northern Ireland (NI) waters. 

The Marine Irish Digital Atlas A comprehensive resource for coastal and 

marine information and spatial data in 

Ireland.  

Sublittoral survey Northern Ireland (2006-

2008) (Goodwin et al., 2011) 

Sublittoral survey between 2006 and 2008 

around Northern Ireland. 

National Marine Environmental Monitoring 

Program (Marine Environment Monitoring 

Group (2004)) 

A single study of the benthic communities in 

sediments in the North Channel, and off the 

North Antrim Coast. 

Geological Survey of Ireland / Northern 

Ireland data 

Data on the geological characteristics of the 

seabed. 

Seasearch Northern Ireland Information Survey results for diver surveys along the 

Northern Ireland coast. 

UKSeaMap2010 (McBreen et al., 2011) Seabed habitat map for the UK marine area. 

It builds on the previous work of MESH 

(2008), UKSeaMap2006 and the Irish Sea 

Pilot (2004). 

Marine European Seabed Habitats (MESH, 

2008) 

General description of the benthic 

communities throughout an area (EUNIS 

habitat classification system). 

Much of the Northern Irish coastline is rural and made up of intermittent small sandy bays in-

between steep rocky and boulder filled headlands. Intertidal habitats along the coastline range 

from muddy habitats on sheltered areas of coasts and sea loughs, to sandy shingle and gravel 

shores and exposed and sheltered rocky shores characterised by a very diverse community 

(Department of Enterprise, Trade and Investment, 2009). The benthic environment of Northern 

Ireland’s coastal and offshore waters is similarly rich and varied. Due to the remoteness of 

much of the coastal region, and the relative lack of anthropogenic activity, few land based 

contaminants make their way into the marine environment. This, combined with the fast water 

movements and high rates of water exchange, means that the coastal habitats are in good 

condition with almost 90% of marine water bodies around Northern Ireland being classified as 

high or good (NIEA – DoE, 2013). Around 4,000 species have been recorded in the region 

including some rare and declining species such as the fan shell, maerl and sea grass beds, 

considered to be present as a result of the high rates of productivity (Saville and Hutchinson, 

2006, in Ritchie and Ellis, 2009).  

Settlement in County Antrim is mostly confined to the coastline, or scattered in farms 

throughout the area (Antrim Coast and Glens AONB Management Group, 2008). The northerly 

stretch of coastline, stretching west from Ballycastle to Port Stewart is known as the Causeway 

Coast due to the presence of the Giants Causeway basalt formations and associated chalk 

cliffs. To the east, the boulder dominated north east coast from Ballycastle to Belfast Lough 

has the smallest tidal range in the British Isles and the deepest water in Northern Ireland 

(Northern Ireland Biodiversity Group, 2000).  
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Some information is available on the species present in the shallow sublittoral along the 

coastal fringes of the North Channel. These shallow sublittoral areas are important with 

regards to marine wildlife and conservation. Several species, which are rare or absent 

elsewhere in Northern Ireland, are found on the rock outcrops of the Skerries near Portrush to 

the west of Ballycastle (Northern Ireland Biodiversity Group, 2000), and a number of unusual 

species have been recorded in the shallow sublittoral regions along the North Antrim coast, 

including a rare red algae Schmitzia hiscockiana, where the North Channel appears to be a 

stronghold for the species, the algae Carpomitra costata, the crimson cushion starfish (Porania 

pulvillus), the pin head squirt (Pycnoclavella sp.) and a species of nudibranch mollusc 

(Eubranchus doriae) only found at the Skerries and Fair Head (Goodwin et al., 2011).  

The location of the proposed landfall for the option A cable is within Ballycastle Bay. The bay is 

exposed to the north east Atlantic but is afforded some protection from Rathlin Ireland. While 

the tidal currents, overfalls, and eddies across the Rathlin sound are high (maximum velocities 

of more than 4 m/s) due to the meeting of tides from the Irish Sea and the Atlantic (Barne et 

al., 2011), the tidal range within Ballycastle Bay is small at around 0.8m (NIEA DoE, 2014).  

Information on the ecology of Ballycastle Bay is limited however some data is available from 

Northern Ireland Littoral Survey (Wilkinson et al., 1988) on the intertidal area around the ruined 

Dunaneeny Castle, approximately 1 km to the north west of the bay (Table 2.2). Biotopes 

identified during the survey were indicative of a classic rocky shore zonation, with a splash 

zone of black tar lichen Verrucaria maura on the top shore rocks, beneath which there was a 

upper shore zone dominated by spiral wrack (Fucus spiralis) biotopes. On the mid and lower 

shore rocks limpet - barnacle community biotopes were found, although it was not specified at 

the time of the study which of the barnacle species (i.e. either Chthamalus montagui or 

Semibalanus balanoides) were found. According to the survey data rock pools were found on 

this shore of varying depths and colonised either by coral weed (Corralina officinalis) and 

coralline crusts or, in deeper pools, varieties of kelp and fucoids with an under-storey of red 

seaweeds. Moving into the lower shore a biotope dominated by the thongweed Himanthalia 

elongata was recorded with an under-storey of red seaweeds, while along the sublittoral fringe 

bedrock biotopes dominated by dabberlocks (Alaria esculenta) and oarweed (Laminaria 

digitata) were found. 

To the east of Ballycastle Bay lies Fair Head which is a prominent and exposed headland with 

a distinctive profile which is known to have rare cliff plants present (NIEA DoE, 2014).The area 

around the headland is known for its high tidal velocities and a wide range of physical 

conditions are experienced along this stretch of coastline. The section of coastline from 

Ballycastle Bay to Fair Head was also surveyed during the Northern Ireland Littoral Survey 

(Wilkinson et al., 1988), with the nearest station to Ballycastle being Carrickmore, 

approximately 2km east of Ballycastle Bay. Below the splash zone of lichens (predominantly 

comprising of black tar lichen), the upper shore was dominated by spiral wrack Fucus spiralis 

biotopes. The upper mid shore comprised of a barnacle - limpet zone which was dominated by 

Semibalanus balanoides followed by rock pools with biotopes comprising of green seaweeds 

such as Cladophora sp. and fucoids and kelp found to colonise the deeper pools in the mid 

shore. Ascophyllum nodosum (egg wrack), a shelter loving fucoid, was also recorded at the 

mid shore height. As recorded at Dunaneeny Castle, the sublittoral fringe bedrock was 

dominated by the kelps dabberlocks and oarweed. 

Further east, at a survey site named Fairhead West, a similar range of biotopes were recorded 

as those at Carrickmore, with the addition of freshwater-influenced vertical littoral fringe soft 

rock and a lower shore zone of sponges and shade-tolerant red seaweeds on overhanging 

lower eulittoral bedrock (Table 2.2).  

 

Table 2.2: Biotopes recorded at survey sites closest to Ballycastle Bay during the 
Northern Ireland Littoral Survey (Wilkinson et al., 1988). 

Code  Updated code (04.05)* Biotope title 

Dunimeny Castle  

EIR.Ala.Ldig  IR.HIR.KFaR.Ala.Ldig Alaria esculenta and Laminaria digitata on 

exposed sublittoral fringe bedrock 
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Code  Updated code (04.05)* Biotope title 

ELR.Bpat  LR.HLR.MusB.Cht  

or LR.HLR.MusB.Sem 

(dependant on dominant 

barnacle species) 

Barnacles and Patella spp. on exposed or 

moderately exposed, or vertical sheltered, 

eulittoral rock 

ELR.Him  LR.ELR.FR.Him Himanthalia elongata and red seaweeds on 

exposed lower eulittoral rock 

LR.Cor  LR.FLR.Rkp.Cor Coralline crust-dominated in shallow eulittoral 

rockpools 

LR.FK  LR.FLR.Rkp.FK Fucoids and kelps in deep eulittoral rockpools 

LR.G  

 

LR.FLR.Rkp.G Green seaweeds (Enteromorpha spp. and 

Cladophora spp.) in upper shore rockpools 

LR.Ver.Ver  

 

LR.FLR.Lic.Ver.Ver Verrucaria maura on very exposed to very 

sheltered upper littoral fringe rock 

MLR.Ent  

 

LR.FLR.Eph.Ent Enteromorpha spp. on freshwater-influenced 

or unstable upper eulittoral rock 

SLR.Fspi  LR.MLR.BF.FspiB or 

LR.LLR.F.Fspi (dependant 

on exposure and salinity) 

Fucus spiralis on moderately exposed to very 

sheltered upper eulittoral rock or Fucus 

spiralis on sheltered upper eulittoral rock 

Carrickmore 

EIR.Ala.Ldig IR.HIR.KFaR.Ala.Ldig Alaria esculenta and Laminaria digitata on 

exposed sublittoral fringe bedrock 

ELR.Bpat.S

em 

LR.HLR.MusB.Sem Semibalanus balanoides on exposed or 

moderately exposed, or vertical sheltered, 

eulittoral rock 

LR.FK LR.FLR.Rkp.FK Fucoids and kelps in deep eulittoral rockpools 

LR.G LR.FLR.Rkp.G Green seaweeds (Enteromorpha spp. and 

Cladophora spp.) in upper shore rockpool 

LR.Ver.Por Discontinued;  records 

reassigned mostly to 

LR.FLR.Lic.Ver 

Verrucaria maura on littoral fringe rock 

MLR.Ent LR.FLR.Eph.Ent Enteromorpha spp. on freshwater-influenced 

or unstable upper eulittoral rock 

MLR.Fser.R LR.MLR.BF.Fser.R Fucus serratus and red seaweeds on 

moderately exposed lower eulittoral rock 

SLR.Asc LR.LLR.F.Asc Ascophyllum nodosum on very sheltered mid 

eulittoral rock 

SLR.Fspi LR.MLR.BF.FspiB or 

LR.LLR.F.Fspi (dependant 

on exposure and salinity) 

Fucus spiralis on moderately exposed to very 

sheltered upper eulittoral rock or Fucus 

spiralis on sheltered upper eulittoral rock 

Fairhead West 

EIR.Ala.Ldig IR.HIR.KFaR.Ala.Ldig Alaria esculenta and Laminaria digitata on 

exposed sublittoral fringe bedrock 

ELR.Bpat.S

em 

LR.HLR.MusB.Sem Semibalanus balanoides on exposed or 

moderately exposed, or vertical sheltered, 

eulittoral rock 

LR.Cor LR.FLR.Rkp.Cor Corallina officinalis and coralline crusts in 

shallow eulittoral rockpools 

LR.SR LR.FLR.CvOv.SpR Sponges and shade-tolerant red seaweeds on 

overhanging lower eulittoral bedrock 

LR.Ver.Por Discontinued;  records Verrucaria maura on littoral fringe rock 
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Code  Updated code (04.05)* Biotope title 

reassigned mostly to 

LR.FLR.Lic.Ver 

MLR.Ent LR.FLR.Eph.Ent Enteromorpha spp. on freshwater-influenced 

or unstable upper eulittoral rock 

MLR.XR Discontinued; records 

reassigned mostly to FR 

types (e.g. 

LR.HLR.FR.Coff) 

Corallina officinalis on exposed to moderately 

exposed lower eulittoral rock 

SLR.Fspi LR.MLR.BF.FspiB or 

LR.LLR.F.Fspi (dependant 

on exposure and salinity) 

Fucus spiralis on moderately exposed to very 

sheltered upper eulittoral rock or Fucus 

spiralis on sheltered upper eulittoral rock 

*Updated equivalent biotopes have been provided where applicable using the Marine Habitats Correlation Table, 
available online at http://jncc.defra.gov.uk/page-6767. 

2.1. Designated Sites  
A number of designated sites exist in the vicinity of the proposed Phase 1 landfall location. 

These are provided in Table 2.2 along with the approximate distances from the proposed 

landfall. 

Table 2.3: Designated sites and approximate distance from the Phase 1 landfall - 
Ballycastle Bay  

Site name Designation*  Approximate distance from 

Ballycastle Bay (km)** 

The Antrim Coast and Glens 

(includes Ballycastle to Larne 

coastline and the Glens) 

AONB 
Proposed landfall lies within 

site  

The Ballycastle Coalfield 

(Incorporates Pans Rocks to the 

east of Ballycastle Bay) 

ASSI  
Proposed landfall lies within 

site 

Fair Head and Murlough Bay ASSI 4 

Rathlin Island ASSI, SPA and SAC 7 

Kebble (Rathlin Island) NNR 7 

North Antrim Coast  
SAC, UNESCO 

World Heritage Site 
10 

Causeway Coast AONB 10 

Sheep Island SPA 10 

Torr Head ASSI 11 

White Park Bay ASSI 12 

Skerries and Causeway cSAC 15 

Giant’s Causeway ASSI and NNR >15 

Red Bay SAC >15 

Maidens  cSAC >30 

Ailsa Craig SPA >50 

*Abbreviations: SAC - Special Area of Conservation; cSAC - candidate SAC; SPA - Special Protection Area; 

AONB - Area of Outstanding Natural Beauty; ASSI - Area of Special Scientific Interest; NNR - National Nature 

Reserve. 

** Distances provided as straight line. 
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2.2. Information Gaps  
A limited number of studies are published on the intertidal habitats and biotopes around the 

proposed Phase 1 cable route landfall and the surrounding areas and there was considered to 

be insufficient detailed information to enable a full ecological assessment of the proposed 

landfall site at the scoping stage. Baseline surveys, were, therefore required in order to provide 

more details.  Further studies are available in the grey literature however, and these have been 

requested from the Department of the Environment (DoE) and will be included within the EIA.   
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3. Intertidal Survey Methodology  
Prior to the surveys taking place, an intertidal survey plan was produced including a survey 

methodology and maps detailing the location of sampling stations. The survey area covered 

the proposed cable route landfall and at least 500m either side. 

The extent and distribution of biotopes in the vicinity of the proposed cable route (500m either 

side) was recorded. The methodology was based on the Procedural Guidance No 3-2 - in situ 

ACE biotope mapping techniques and Procedural Guidance No 3-1 - in situ biotope recording 

techniques of the Marine Monitoring Handbook (Hiscock 2001; Wyn et al., 2001; respectively). 

In areas of sediment, samples were taken along three transects running perpendicular to the 

shore in the vicinity of the cable landfall. Along these transects sampling stations were 

selected which were representative of upper, mid and lower shore environments. Due to the 

homogeneous nature of the beaches obvious changes were only seen in a few instances. At 

these locations additional samples were taken, as per the methodology. At each sampling 

station a box core of 1/10 m
2
 was dug to a depth of 25 cm. The sediment was transferred to a 

5 mm sieve and subsequently to a 1 mm sieve if fauna were observed but were too small to be 

retained within the larger mesh size. This process was repeated four times at each sampling 

station and if no conspicuous fauna were identified, additional cores were dug until life was 

found (this process only went on for four further box cores). In addition quadrat holes were 

liquefied (through stamping) revealing further life forms where possible. The exact locations of 

each sampling station were recorded using a Garmin eTrex HC hand held GPS device.  

Species present were recorded with their relative abundances and reference specimens of 

each species found were preserved in 10% Formalin for laboratory identification and 

verification by Identichaet. The anoxic layer (if present) was measured and recorded and 

sediment samples were also taken at each sampling station and sent to Northumbrian Water 

Scientific
3
 Services for Particle Size Analysis (PSA) and Total Organic Carbon analysis (TOC). 

A walkover survey of hard substrate areas of the beach was undertaken and species and their 

abundances noted using the SACFOR scale
4
. Biotopes were mapped according to visual 

appraisal and PSA results.  

3.1. Data Analysis 
Intertidal biotopes (Connor et al., 2004) were assigned from the walk over surveys and infaunal 

data depending on the substrate sampled using expert judgement and JNCC comparative 

tables
5
. The data was examined in order to identify any species or habitats of conservation 

interest (e.g. Habitats Directive Annex I habitats, Northern Ireland Priority Habitats
6
  and 

Species
7
 UKBAP List species, rare/scarce species and habitats) using the Marine Life 

Information Network (MarLIN) resource and the Northern Ireland Environment Agency (NEIA) 

websites. 
  

                                                        

 

3
 United Kingdom Accreditation Service (UKAS) accredited laboratory 

4
 SACFOR (Superabundant, Abundant, Common, Frequent, Occasional, Rare) JNCC 1990 

http://jncc.defra.gov.uk/page-2684 

5
 Available from http://jncc.defra.gov.uk/page-3249 

6
 Available from http://www.doeni.gov.uk/niea/biodiversity/habitats-2.htm 

7
 Available from http://www.doeni.gov.uk/niea/biodiversity/sap_uk/priority_species.htm  

http://jncc.defra.gov.uk/page-3249
http://www.doeni.gov.uk/niea/biodiversity/habitats-2.htm
http://www.doeni.gov.uk/niea/biodiversity/sap_uk/priority_species.htm
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4. Results 
An intertidal survey was performed at the proposed Phase 1 export cable landfall site, 

Ballycastle Bay (Figure 4.1), by two surveyors during low water spring tides on the 7
th
 

September 2014. A summary and interpretation of the survey data is presented below, full 

details are presented in Appendices A, B and C. 

 

 

 

Figure 4.1: Overview of the proposed Phase 1 landfall area at Ballycastle Bay.  

Clockwise top left – Footbridge towards Pans Rocks; Ballycastle Bay beach; Sand bar at 

western end of Ballycastle bay and Ballycastle harbour; and Rocky shore and sedimentary 

platforms beyond Ballycastle harbour.  

Ballycastle Bay comprises a kilometer stretch of white sandy beach known locally as the 

Strand. The beach is backed by grassy dunes which lead onto the Ballycastle golf course and 

the Cushendall road. The sediment within the bay is made up of white sands of varying particle 

sizes and an abundance of pebbles, particularly at the eastern edge of the beach. At the 

western edge of the beach there is a sand bar which has formed across the mouth of the River 

Margy, which restricts the flow of the river, so that it enters the sea through a narrow gap in the 

sand bar along the eastern breakwater of Ballycastle Harbour. 

Soft sediment sampling was undertaken at 3 transects on the shore (Figure 4.2). The PSA 

results (Figure 4.2; Appendix B) generally agree with the visual assessment of the sediment 

which is predominantly fine to medium white sands (Wentworth Scale). Sediment types are 

largely homogeneous throughout the sampling stations however sampling stations B3a-c to 

the eastern edge of the beach demonstrated a slightly higher proportion of coarse sand. 

Sample B2b, which was situated in the central section of the beach at mid shore height, 

demonstrated a higher level of very fine sands than other samples. TOC levels were lower 

than 1 g/kg at all sampling stations.  

Species composition and abundance within the sediment samples was extremely low (Table 

4.2; Appendix A) with only two of the sediment samples yielding any macro-invertebrates, 

namely Talitrus saltator and Eurydice pulchra. There was also evidence of sand hoppers 

(Talitrids) within the strandline on the upper shore and some lugworm casts were visible on the 

lower shore at the western edge of the beach (although none were captured in the core 

samples). Two littoral sand biotopes were identified on these sediment shores; 
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LS.LSa.MoSa.BarSa - Barren littoral coarse sand and LS.LSa.St.Tal - Talitrids on the upper 

shore and strand-line. These biotopes were common to all transects and their location 

determined by their position on the shore (i.e. low/mid shore or strandline).  

 

 

Figure 4.2: PSA Results from Ballycastle Bay sampling stations  

See Appendix B for raw data. Category descriptions as per the Wentworth Scale. TOC values 
were <1 g/kg for all samples. 

 

Table 4.1: Species type and abundance in sediment samples taken from Ballycastle Bay 

Sampling Station Species Present Type Abundance 

B1a Talitrus saltator  Arthropoda Evidence of sand hoppers  

B1b Talitrus saltator Arthropoda Evidence of sand hoppers  

B1c Eurydice pulchra  

Arenicola marina 

Arthropoda  

Polychaete 

1  

Lugworm casts present 

B2a None found n/a n/a 

B2b None found n/a n/a 

B2c Arenicola marina Polychaete Lugworm casts present  

B3a Talitrus saltator 

Insect larvae 

Insect pupae 

Arthropoda 

Unidentifiable 

Unidentifiable 

2 

2 

7 

B3b None found n/a n/a 

B3c None found n/a n/a 
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Walkover surveys were performed along the rocky sections of the shore to the east and west 

of the sandy bay area. A description of each type of habitat and its characterising marine 

assemblage is provided followed by the biotope code and title that that habitat corresponds 

most closely to it in brackets. A full species list is provided in Appendix C and the full 

description of each of the biotopes identified can be found in Appendix D. 

The eastern extent of the sandy bay is marked by the Pans Rocks (the remains of an iron salt 

pan) which jut out into the sea. This elevated skewer of rocks begins in the mid shore and 

protrudes out to the sea and there is a wooden bridge and steps for public access to rocks 

which are separated at low water. Initially this rocky area is made up of boulders, and boulder 

strewn wave cut platforms. The black boulders closest to the beach were sand scoured and 

colonised by green and red algae such as sea lettuce (Ulva lactuca), purple laver (Porphyra 

umbilicalis) and maiden’s hair (Ectocarpus siliculosus), as well as green filamentous algae 

Blidingia sp. and some bladder wrack (Fucus vesiculosus) with limpets (Patella vulgata) 

common throughout. (This corresponds to the biotope LR.FLR.Eph.EntPor - Porphyra 

purpurea and Ulva spp. on sand-scoured mid or lower eulittoral rock).  

Further into the rocky area the boulders were covered with an abundance of toothed wrack 

(Fucus serratus) with an under-storey of limpets and barnacles (Chthamalus stellatus), fury 

clumps of the sand loving seaweed Rhodothamniella floridula, as well as coral weed (Corallina 

officinalis) and encrusting pink algae such as Lithothamnion/Lithophyllum spp. where standing 

water was present (LR.MLR.BF.Fser.R - Fucus serratus and red seaweeds on moderately 

exposed lower eulittoral rock). The majority of the boulders were too large to move, hence not 

much of an under boulder community was found, however a colony of star ascidians (Botryllus 

schlosseri) was found as well as breadcrumb sponge (Halichondria panicea) and flat top shells 

(Gibbula umbilicalis). In the gaps between the boulders, where water was trapped, were found 

either to be pebbly or sandy and heavily colonised by sea lettuce, turquoise green algae 

Cladophora rupestris and a number of varieties of kelp (oar weed Laminaria digitata, sugar belt 

Saccharina latissima and thongweed Himanthalia elongata). On this shore, wherever there 

was an abundance of fucoids or thongweed flat winkles (Littorina obtusata) were also very 

common. 

Beyond the boulder zone the rocky skewers of Pans Rocks begin. These rocky platforms were 

dominated by fucoid algaes, with toothed wrack colonising the lower shore areas and a mixture 

of bladder wrack (Fucus vesiculosus) and egg wrack (Ascophyllum nodosum) on the higher 

parts of the rocks (LR.MLR.BF.Fser.R - Fucus serratus and red seaweeds on moderately 

exposed lower eulittoral rock; and LR.LLR.F.Fves.FS - Fucus vesiculosus on full salinity 

moderately exposed to sheltered mid eulittoral rock, respectively). Beneath the canopy of 

fucoids there was an under-storey of pepper dulse (Osmundea pinnatifida), Irish moss 

(Chondrus crispus), false Irish moss (Mastocarpus stellatus) and Rhodothamniella floridula 

interspersed with limpets and sparse barnacles. The lowest areas of lower shore rocky 

platforms strewn with boulders were found to be covered in toothed wrack and thongweed 

(LR.HLR.FR.Him - Himanthalia elongata and red seaweeds on exposed to moderately 

exposed lower eulittoral rock). 
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Figure 4.3: Ballycastle Bay survey area 
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Over the footbridge the rocky platforms of Pans Rock continue. In this area they are at an 

elevated height and are therefore colonised by splash zone lichen communities. Yellow and 

grey lichens dominate the highest part of the rocks (LR.FLR.Lic.YG - Yellow and grey lichens 

on supralittoral rock) before a zone of black lichen extends into the mid shore zone 

(LR.FLR.Lic.Ver.Ver - Verrucaria maura on very exposed to very sheltered upper littoral fringe 

rock). The surfaces of these rocky platforms have been eroded by the sea resulting in a 

multitude of pits, crevices and pools (Figure 4.4). Wherever water collected within the crevices 

pink encrusting algae (Lithothamnion/Lithophyllum spp.) and opportunists such as Ulva 

intestinalis were found and where it was deep enough to provide rock pools these were 

colonised by dulse (Palmaria palmata), coral weed and Ulva species (LR.FLR.Rkp.Cor.Cor - 

Coralline crusts and Corallina officinalis in shallow eulittoral rockpools). One large rock pool in 

the center of the skewer was almost 2 meters long and colonised by thongweed and Ulva 

linza. The surfaces where water did not collect were relatively sparsely colonised, especially in 

the mid shore zone, where beneath the black lichen there was a sparse limpet and barnacle 

zone, with some purple laver (LR.HLR.MusB.Cht - Chthamalus spp. on exposed eulittoral 

rock).  

The western side of the platform sloped towards the sea at a 45˚ angle and was dominated by 

a super abundance of calcareous encrusting algae (Lithothamnion/Lithophyllum spp.) and 

coral weed as well as false Irish moss, fringed by oar weed along the extreme low water mark. 

Limpets were common throughout this area with beadlet anemones occurring in crevices and 

occasional barnacles (LR.HLR.FR.Coff.Coff - Corallina officinalis and Mastocarpus stellatus on 

exposed to moderately exposed lower eulittoral rock). The sublittoral edge of these rocks was 

fringed with the kelp species dabberlocks (Alaria esculenta) and oarweed, complete with an 

under-storey of calcareous red algaes (IR.HIR.KFaR.Ala.Ldig - Alaria esculenta and Laminaria 

digitata on exposed sublittoral fringe bedrock). 

 

 

Figure 4.4: Pans Rocks (east of Ballycastle Bay) – Steep sloping pitted surface of Pans 
Rocks 

The central area of Pans Rocks has a large deep surge gully densely colonised by toothed 

wrack, thongweed and oarweed, with an under-storey of Irish moss, Rhodothamniella floridula, 

as coral weed and Lithothamnion/Lithophyllum. (This biotope was a mixture of IR.MIR.KR.Ldig 
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- Laminaria digitata on moderately exposed sublittoral fringe rock and LR.HLR.FR.Him - 

Himanthalia elongata and red seaweeds on exposed to moderately exposed lower eulittoral 

rock). 

The western extent of the bay is marked by the Ballycastle Bay Harbour. There is a sand bar at 

the western end of the beach which constricts the River Margy river flow, so that it enters the 

sea through a narrow gap in the sand bar parallel to the breakwater. The waters of the River 

Margy are tea coloured owing to the high peat content of the land it has flowed over. The 

harbour itself is fringed with sea defences which comprise of large boulders piled along the 

breakwater and inside the harbour. These were covered in green unicellular, with some spiral 

wrack (Fucus spiralis) visible along the water’s edge, as well as some kelp in deeper areas 

(LR.FLR.Eph.Ent - Enteromorpha spp. on freshwater-influenced and/or unstable upper 

eulittoral rock and LR.LLR.FVS.FspiVS - Fucus spiralis on sheltered variable salinity upper 

eulittoral rock respectively). Rocky sea defences fringe all the piers of the harbour (both inside 

the harbour and on the seaward side) and are colonised by similar habitats, although habitats 

were more silt influenced inside the harbour. 

West of the harbour there is another expanse of rocky shore backed by vegetated cliffs at the 

western edge of Ballycastle Bay. The beach here comprises of white sedimentary wave cut 

platforms, fringed by black volcanic boulders along the lower shore into shallow sublittoral 

zone (Figure 4.5).  

 

 

Figure 4.5: West of Ballycastle Harbour - Black boulders at low water  

The top shore of this site is predominantly pebbly, however some larger boulders were present 

and had yellow and grey lichens on them (LR.FLR.Lic.YG  - Yellow and grey lichens on 

supralittoral rock). Down from the top shore the flat, white, sedimentary rock platforms begin on 

the upper shore and were found to be covered in spiral wrack and limpets. Some channel 

wrack was found on the highest skewers (LR.MLR.BF.FspiB - Fucus spiralis on exposed to 

moderately exposed upper eulittoral rock). A small number of pools were found in this region, 

colonised by opportunistic seaweeds such as sea lettuce (LR.FLR.Rkp.G - Green seaweeds 

(Enteromorpha spp. and Cladophora spp.) in shallow upper shore rock pools). In the mid shore 

bladder wrack replaced the spiral wrack, and coral weed (Corallina officinalis) and 
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Lithothamnion was found in any rock pools present (LR.FLR.Rkp.Cor.Cor - Coralline crusts 

and Corallina officinalis in shallow eulittoral rock pools). 

Moving further down the shore the platforms were covered in some patches of bladder wrack 

then an abundance of toothed wrack, with an under-storey of pepper dulse, coral weed, 

Rhodothamniella floridula and Ulva linza, with limpets, periwinkles (Littorina littorea) and 

occasionally beadlet anemones (Actinia equina) found throughout. This contrasted with the 

black volcanic boulders which were found to be sparsely covered in marine life. On these 

boulders, marine life tended to be confined to the part for the boulders that were submerged in 

water where pepper dulse, Irish moss and false Irish moss were found. The exposed surfaces 

of the rocks were sparsely covered with barnacles and an abundance of limpets, while toothed 

wrack was found in any gaps between the boulders and rocky platforms (nearest biotope 

equivalents - LR.MLR.BF.Fser.R - Fucus serratus and red seaweeds on moderately exposed 

lower eulittoral rock; LR.HLR.MusB.Cht.Cht - Chthamalus spp. on exposed upper eulittoral 

rock;  and LR.HLR.FR.Mas - Mastocarpus stellatus and Chondrus crispus on very exposed to 

moderately exposed lower eulittoral rock). 

Moving further into the extreme lower shore, thongweed was super abundant, with an under-

storey of Lithothamnion/Lithophyllum spp. and coral weed was observed with the addition Irish 

moss and false Irish moss around the edges of rocks and in gaps between boulders in this 

region (Himanthalia elongata and red seaweeds on exposed to moderately exposed lower 

eulittoral rock). Dabberlocks and oarweed fringed the shallow sublittoral of this shore (their 

stipes covered in dulse and the occasional blue rayed limpet (Patella pellucida) and an under-

storey of Lithothamnion and coral weed were found (IR.HIR.KFaR.Ala.Ldig - Alaria esculenta 

and Laminaria digitata on exposed sublittoral fringe bedrock). 
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Figure 4.6: Rocky shore west of the Ballycastle Harbour. Shore beneath vegetated cliffs. 

 

Figure 4.7: Rocky shore west of the Ballycastle Harbour. Sedimentary wave cut platforms 
colonised by fucoid algae. 
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Table 4.2: Biotopes recorded during Ballycastle Bay survey 7
th

 September 2014 

Biotope Title 

LR.HLR.MusB.Cht Chthamalus spp. on exposed eulittoral rock 

LR.HLR.FR.Coff.Coff Corallina officinalis and Mastocarpus stellatus on exposed to 

moderately exposed lower eulittoral rock 

LR.HLR.FR.Him Himanthalia elongata and red seaweeds on exposed to 

moderately exposed lower eulittoral rock 

LR.HLR.FR.Mas   Mastocarpus stellatus and Chondrus crispus on very exposed 

to moderately exposed lower eulittoral rock 

LR.MLR.BF.FspiB Fucus spiralis on exposed to moderately exposed upper 

eulittoral rock 

LR.MLR.BF.Fser.R Fucus serratus and red seaweeds on moderately exposed 

lower eulittoral rock 

LR.LLR.F.Fves.FS Fucus vesiculosus on full salinity moderately exposed to 

sheltered mid eulittoral rock 

LR.LLR.FVS.FspiVS Fucus spiralis on sheltered variable salinity upper eulittoral 

rock  

LR.FLR.Lic.YG  Yellow and grey lichens on supralittoral rock 

LR.FLR.Lic.Ver.Ver Verrucaria maura on very exposed to very sheltered upper 

littoral fringe rock 

LR.FLR.Rkp.G  Green seaweeds (Enteromorpha spp. and Cladophora spp.) 

in shallow upper shore rockpools 

LR.FLR.Rkp.Cor.Cor Coralline crusts and Corallina officinalis in shallow eulittoral 

rockpools 

LR.FLR.Eph.Ent  Enteromorpha spp. on freshwater-influenced and/or unstable 

upper eulittoral rock. 

LR.FLR.Eph.EntPor  Porphyra purpurea and Ulva spp. on sand-scoured mid or 

lower eulittoral rock 

LS.LSa.St.Tal Talitrids on the upper shore and strand-line 

LS.LSa.MoSa.BarSa Barren littoral coarse sand 

IR.HIR.KFaR.Ala.Ldig Alaria esculenta and Laminaria digitata on exposed sublittoral 

fringe bedrock 

IR.MIR.KR.Ldig Laminaria digitata on moderately exposed sublittoral fringe 

rock 
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5. Discussion 

5.1. Intertidal Communities Characterisation  
Intertidal surveys were performed on the section of coastline at Ballycastle Bay where the 

Phase 1 cable route is proposed to come ashore. Ballycastle Bay itself was found to be 

predominantly sandy, backed by dunes and a golf course. To either end of the beach were 

rocky areas – to the east, Pans rock, rocky skewers with surge gullies and volcanic platforms, 

and to the west a harbour with sparsely colonised sea defences, followed by rocky shore area 

backed by steep vegetated cliffs. 

The sediment shore comprised of moderately sorted fine to medium white sands with very few 

infaunal organisms recorded. Impoverished sands are a feature of highly mobile sediment in 

exposed areas and commonly support low species richness and abundance. The exception of 

this was the sand hopper community living on the seaweed of the strandline. Amphipods such 

as sand hoppers do not thrive in highly polluted areas and are used as indicators of good 

environmental status (Gomez-Gesteira & Dauvin, 2000). A notable feature within the bay area 

was the outflow of the Margy River which enters the bay to the east of the harbour. A sand bar 

(see Figure 4.1) restricts river flow to a narrow channel parallel to the sea defences of the 

harbour and as such the fresh water influences the species present in this area of the bay. 

Initial research suggests the Margy River supports a salmon and sea trout fishery further 

upstream, and while a full assessment of any potential effect of the development is beyond the 

scope of this report it should be noted within the EIA.  

The rocky shores surrounding the beach at both Pans Rocks and west of the harbour were 

diverse in habitats due to the topography of these shores which creates an abundance of 

different niches for marine communities to colonise. The survey location exhibited little tidal 

movement over the low water period, due to the location of an amphidromic point in the North 

Channel region (Dipper et al., 2007). As a result of this amphidromic point the north east coast 

of County Antrim has the smallest tidal range in the British Isles (Northern Ireland Biodiversity 

Group, 2000). This small tidal range leads to a compressed littoral zonation of biotopes (Dipper 

et al., 2007), which manifested itself most obviously on the lower shore/sublittoral fringe where 

the biotopes found represented a mixture between lower shore, infralittoral and even mid shore 

communities. Species that are therefore usually separate from each other on other shores with 

a large tidal range were therefore found in close proximity to each other. As a result of this 

many of the distinct marine communities found did not easily fit into a specific biotope, 

however full descriptions of the communities were provided as well as best fit JNCC biotopes. 

5.2. Comparison with Previous Studies  
The results of this intertidal survey broadly agree with the findings of other authors (e.g. Saville 

and Hutchinson, 2006, in Ritchie and Ellis, 2009), in that the coast of Northern Ireland and 

County Antrim was found to have a diverse array of flora and fauna. The biotopes identified on 

this survey generally agree with those found along this coast line during the Northern Ireland 

Littoral Survey (Wilkinson et al., 1988) at nearby sites. The exceptions to these were the soft 

sediment biotopes found on the sandy shore of the Strand where sediment samples were 

taken. For rocky shore areas similar intertidal communities were found, however there were 

some differences in some of the biotopes found owing to difference in the topography of the 

shores surveyed. For example LR.FLR.Rkp.FK - Fucoids and kelps in deep eulittoral rockpools 

was not recorded at Ballycastle as deep rock pools were limited. In addition more fucoid 

biotopes were recorded during this survey than at the more exposed sites of Dunimeny Castle, 

owing to the shelter afforded by the presence of boulders and rocky platforms on the shore at 

Ballycastle.  

5.3. Species or Habitats of Conservation Interest 
One of the fucoid species recorded during the survey, egg wrack (Ascophyllum nodosum) is 

listed within the Northern Ireland Priority Species. Furthermore two of the habitats encountered 

are described within the Annex I habitats of the Habitats Directive as outlined below. It is worth 
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noting that although these habitats and species are considered to be of conservation 

importance, they are not automatically protected if they are not within a conservation area or if 

their extent is limited. 

 

Egg wrack, Ascophyllum nodosum (Listed as a Priority Species) 

Egg wrack is a large brown alga, which can grow to 2m long and live for several decades. Egg 

wrack is one of the most common seaweeds; however it seems recruitment is poor. This 

species is a priority in Northern Ireland as it has undergone rapid decline
8
. Egg wrack was 

found on this survey in limited specific areas, in the lea of large rock in the mid shore in the 

rocky areas found at the western and eastern extent of Ballycastle Bay. 

Vegetated sea cliffs (Annex 1 Habitat) 

The cliffs present at the western edge of Ballycastle Bay harbour equate to “vegetated sea 

cliffs” as included in the Habitats Directive Annex I list of habitat types
9
. These are classified as 

areas of steep slopes fringing hard or soft coasts, created by past or present marine erosion, 

and supporting a wide diversity of vegetation types with variable maritime influence. Exposure 

to the sea is a key determinant of the type of sea cliff vegetation. The most exposed areas 

support maritime vegetation dominated by a range of salt-tolerant plants. It should be noted 

that none of the Annex I Vegetated Sea cliffs found in this survey is within a Special Area of 

Conservation (SAC). 

Reefs (Annex 1 Habitat) 

The rugged bedrock and boulder areas, such as those found at the Pans Rock area and those 

found at the western eastern edge of the Bay, may equate to ‘Reef’ as included in the Habitats 

Directive Annex I list of habitat types, as these features are defined as “rocky marine habitats 

or biological concretions that rise from the seabed”. Intertidal areas are only included within 

this Annex I type where they are connected to subtidal reefs. Rocky reefs are extremely 

variable; both in structure and in the communities they support (see JNCC website
10

 for full 

description). These range from vertical rock walls to horizontal ledges, sloping or flat bedrock, 

broken rock, boulder fields, and aggregations of cobbles. Reefs are characterised by particular 

communities which vary according to local conditions. Again it should be noted that none of the 

Annex I reef found in this survey is within a SAC.  

In addition to the features listed above Intertidal Chalk (a form of limestone) is a priority feature 

in Ireland. White sedimentary platforms were recorded to the west of the bay (see figure 4.7). 

The geology of the North Antrim coastline is known to comprise of limestone and so it is 

possible that the platforms would equate to intertidal chalk. A study of the geology of the shore 

line is outwith the scope of this survey however it may require further attention within the EIA. It 

should be noted that the platforms however were recorded at the eastern edge of the bay, well 

outside of the proposed landfall area.  

  

                                                        

 

8
 Information available from http://www.habitas.org.uk/priority/ 

9
 http://jncc.defra.gov.uk/page-1523  

10
 http://jncc.defra.gov.uk/protectedsites/sacselection/habitat.asp?FeatureIntCode=H1170 

http://jncc.defra.gov.uk/page-1523
http://jncc.defra.gov.uk/protectedsites/sacselection/habitat.asp?FeatureIntCode=H1170
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6. Conclusion 
The literature review and surveys performed have allowed the marine communities in the area 

around the proposed Phase 1 cable route landing point to be characterised (Table 6.1).  

The intertidal surveys revealed that the proposed landfall is situated on a shoreline made up of 

a kilometre stretch of impoverished sand. At the western extent of the bay is a small estuary 

and a harbour, byond which there are rocky platforms backed by vegetated cliffs. At the 

eastern end of the Bay the rocky skewers of Pans rocks mark the edge of the bay. Beyond 

these habitats vegetated cliffs and rocky shore habitats dominate the coast line.  The rocky 

shores at either ends of the beach were relatively diverse in habitats and species due to the 

topography of these shores. While a number of species and habitats of conservation interest 

were found it is worth reiterating that they are not automatically protected as they are not within 

a conservation area or if their extent is limited. 

 

Table 6.1: Summary of survey findings 

Location Substratum Predominant Biota 

Ballycastle Bay  Fine to medium white sand Impoverished sand, few 

infauna recorded. 

Margy River Estuary Sand bar Impoverished sand and 

small pebbles, few fauna 

recorded. 

Pans Rocks (east of 

Ballycastle Bay) 

Boulders, platforms with rock 

pools and volcanic surge 

gullies 

Lichens, fucoids and green 

and red algae. 

Ballycastle Harbour 

defences  

Boulders Opportunistic green algae on 

harbour defences. 

Western shore (west of 

Ballycastle Harbour) 

Boulders and wave cut 

platforms 

Lichens, fucoids and green 

and red algae. 
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Appendix A – Physical Details of Ballycastle Bay Soft Sediment Survey 

 

Sampling 

station 

Date Coordinates Depth of anoxic 

layer (cm) 

Notes 

Latitude     Longitude 

B1a 08/09/2014 5512'17.0 00614'10.0 none Sparse strandline, coarse white sand, with evidence of sand hoppers 

B1b 08/09/2014 5512'16.3 00613'50.1 10 Strand line composed of wood and sticks, sample taken further down as no tide that far up 

today. Coarse sand, full of pebbles. Evidence of sand hoppers. 

B1c 08/09/2014 5512'21.9 00613'16.6 25 Coarse white sand, with some evidence of sand hoppers.  Sand flies present along strand 

line. Thongweed and kelp washed up, lots of coarse pebbles on sand surface,  

B2a 08/09/2014 5512'17.3 00614'09.8 none Mid-shore level, pebbles beneath the sand. 

B2b 08/09/2014 5512'16.7 00613'50.0 none Coarse sand, lots of pebbles beneath the sand. 

B2c 08/09/2014 5512'22.2 00613'26.5 none Mid-shore level, pebbles beneath the sand. 

B3a 08/09/2014 5512'17.7 00614'09.5 none Lower shore, coarse sand, lots of pebbles and gravel. 

B3b 08/09/2014 5512'17.0 00613'49.7 none Lower shore level, coarse sand, lots of pebbles and gravel beneath the sand. 

B3c 08/09/2014 5512'22.2 00613'16.5 none Lower shore, coarse sand, lots of pebbles and gravel. 
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Appendix B – PSA and TOC Results of Sediment Samples 

Sample ID 
less than 63 

um (%) 

63 to 125 

um (%) 

125 to 250 

um (%) 

250 to 500 

um (%) 

500 to 1000 

um (%) 

1000 to 2000 

um (%) 

2000 to 4000 

um (%) 

4000 to 8000 

um (%) 

Organic carbon 

(g/kg) 

B1a 0.8500 1.42 73.55 23.32 0.83 0.02 0 0 <1.0 

B1b 1.060 0.57 35.52 59.80 1.45 0.18 1.01 0.41 <1.0 

B1c 3.010 1.29 33.43 53.17 7.13 1.65 0.31 0 <1.0 

B2a 0.7300 0.90 71.52 24.83 0.41 0.03 0.14 1.44 <1.0 

B2b 0.7600 47.27 18.68 31.97 1 0.29 0.04 0 <1.0 

B2c 1.680 1.06 61.49 29.44 2.36 1.69 1.52 0.75 <1.0 

B3a 0.8700 21.09 15.26 59.29 3.39 0.06 0 0.04 <1.0 

B3b 1.640 0.98 3.43 35.85 45.18 4.11 3.98 4.83 <1.0 

B3c 1.400 15.54 4.83 33.38 19.70 8.68 6.37 4.54 <1.0 
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Appendix C – Species List  

Table 7.1: Species list from Ballycastle Bay intertidal survey on the 7th September 2014 

Latin name Common Name Abundance 

Halichondria panicea Breadcrumb sponge O 

Actinia equina Beadlet anemone O 

Spirorbis spirorbis Tubeworm O 

Arenicola marina  Lugworm  C 

Chthamalus stellatus Barnacle O 

Semibalanus balanoides Acorn barnacle O 

Eurydice pulchra   Amphipod  R 

Talitridae sp. Sandhopper S 

Gibbula umbilicalis Flat top shell O 

Littorina littorea Edible periwinkle C 

Littorina obtusata Flat periwinkle C 

Patella pellucida Blue rayed limpet O 

Patella vulgata Common limpet F 

Blidingia sp. Green filamentous algae O 

Cladophora rupestris Green algae O 

Codium tomentosum Velvet horn O 

Spongomorpha arcta Branching Cladophora O 

Ulva intestinalis Enteromorpha (Gutweed) C 

Ulva lactuca Sea lettuce C 

Ulva linza Slender sea lettuce C 

Alaria esculenta Dabberlocks A 

Ascophyllum nodosum Egg wrack O 

Ectocarpus siliculosus Maiden's hair (brown filamentous algae) C 

Fucus serratus Toothed wrack F - A 

Fucus spiralis Spiral wrack F 

Fucus vesiculosus Bladder wrack C 

Himanthalia elongata Thongweed A - S 

Laminaria digitata Oar weed F 

Laminaria hyperborea Cuvie O 

Pelvetia canaliculata Channel wrack O 

Ceramium virgatum Red pool algae O 

Chondrus crispus Irish moss F 

Corallina officinalis Coral weed F 

Lithothamnion or Lithophyllum sp. Red encrusted algae F 

Mastocarpus stellatus False Irish moss F 

Osmundea pinnatifida Pepper Dulse  C 

Palmaria palmata Dulse O 

Polysiphonia spp. Filamentous red algae O 

Porphyra umbilicalis Laver O 

Ralfsia verrucosa Limpet Paint O 

Rhodothamniella floridula Red furry encrusted algae C 

Caloplaca marina Yellow/orange lichen O 
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Latin name Common Name Abundance 

Lichina pygmaea Tufty black lichen  O 

Tephromela atra var. Atra Black shields O 

Verrucaria maura Black tar lichen A 
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Appendix D – JNCC Biotope Descriptions (Connor et al., 2004)  

Biotope Title Description 

L R . H L R . M u s B . C h t  Chthamalus s p p .  o n e x p o s e d  

e u l i t t o r a l  r o c k  

V e r y e x p o s e d  t o  m o d e r a t e l y  e x p o s e d  u p p e r  a n d  m i d  e u l i t t o r a l b e d r o c k a n d  b o u l d e r s  c h a r a c t e r i s e d  b y a  

d e n s e  c o m m u n i t y o f  b a r n a c l e s , i n c l u d i n g Chthamalus montagui , Chthamalus stellatus a n d  Semibalanus 

balanoides, a n d  t h e  l i m p e t  Patella vulgata. D a m p  c r a c k s  a n d  c r e v i c e s  i n t h e  r o c k p r o v i d e a  r e f u g e  f o r  s m a l l  

i n d i v i d u a l s  o f t h e  m u s s e l Mytilus edulis a n d  t h e  w i n k l e s  Melarhaphe neritoides a n d  Littorina saxatilis.  

T h e s e  c r e v i c e s  c a n a l s o  b e  o c c u p i e d  b y e n c r u s t i n g  c o r a l l i n e  a l g a e  a n d  t h e  a n e m o n e  Actinia equina. B l a c k  

p a t c h e s  o f  t h e  l i c h e n  Verrucaria maura m a y b e  f o u n d  i n t h i s  z o n e .  T h e r e  i s m u c h  r e g i o n a l  v a r i a t i o n  i n t h e  

d i s t r i b u t i o n  a n d  z o n a t i o n o f  Chthamalus s p p . O n t h e  w e s t  c o a s t Chthamalus s p p . d o m i n a t e  t h e  u p p e r  

e u l i t t o r a l , o f t e n f o r m i n g a  d i s t i n c t w h i t e  b a n d  a b o v e  a d a r k e r  b a n d  o f S. balanoides i n t h e  m i d  e u l i t t o r a l  

z o n e .  C. montagui i s b e t t e r  a d a p t e d  t o  r e s i s t d e s i c c a t i o n  a n d , t h e r e f o r e , e x t e n d s  f u r t h e r  u p t h e  s h o r e .  O n  

s o m e  s h o r e s , p a r t i c u l a r l y i n  t h e  s o u t h - w e s t , Chthamalus s p p . i s t h e  d o m i n a n t b a r n a c l e  t h r o u g h o u t  t h e  

e u l i t t o r a l z o n e  ( C h t . C h t ) . O n  o t h e r  s h o r e s , p a r t i c u l a r l y i n  t h e s o u t h , Lichina pygmaea c a n f o r m  a d i s t i n c t  

z o n e  ( C h t . L p y g ) .  

L R . H L R . F R . C o f f . C o f f  

 

Corallina officinalis a n d  

Mastocarpus stellatus o n e x p o s e d  

t o  m o d e r a t e l y e x p o s e d  l o w e r  

e u l i t t o r a l  r o c k  

E x p o s e d  l o w e r e u l i t t o r a l r o c k  o r m o d e r a t e l y e x p o s e d  l o w e r e u l i t t o r a l v e r t i c a l r o c k t h a t s u p p o r t s  a d e n s e  t u r f  

o f  t h e  r e d  s e a w e e d  Corallina officinalis, o f t e n  o n w a v e  s u r g e d  r o c k y s l o p e s . T h e r e  i s u s u a l l y a l o w  

a b u n d a n c e  o f o t h e r  t u r f - f o r m i n g r e d s e a w e e d s  s u c h a s  Lomentaria articulata, Mastocarpus stellatus,  

Palmaria palmata a n d Osmundea pinnatifida. O t h e r s e a w e e d s  t h a t o c c u r  i n l o w  a b u n d a n c e  i n c l u d e s  t h e  

w r a c k Himanthalia elongata a n d  t h e  k e l p Laminaria digitata , w h i l e  t h e  b r o w n  s e a w e e d  Leathesia difformis 

c a n  b e  f o u n d  g r o w i n g  o n a n d  a r o u n d  t h e  o t h e r  s e a w e e d s .  G r e e n  s e a w e e d s  s u c h  a s Enteromorpha 

intestinalis, Ulva lactuca a n d  Cladophora rupestris a r e  a l s o  p r e s e n t . T h e  c o r a l l i n e  t u r f c r e a t e s  a m i c r o -

h a b i t a t f o r s m a l l a n i m a l s  s u c h  a s t h e  c o l o n i a l t u b e  b u i l d i n g  p o l y c h a e t e  Pomatoceros s p .  a n d  t h e  b a r n a c l e  

Semibalanus balanoides . T h e  m u s s e l  Mytilus edulis i s o f t e n f o u n d  i n s m a l l c r a c k s  a n d  c r e v i c e s  w h i l e  t h e  

s p o n g e s  Halichondria panicea a n d  Hymeniacidon perleve c a n b e  f o u n d  i n s h a d e d  a r e a s  o r  o n o v e r h a n g s .  

T h e  l i m p e t s  Patella ulyssiponensis a n d  Patella vulgata ca n  b e  f o u n d  o n t h e  b e d r o c k  u n d e r n e a t h  t h e  t u r f .  

T h e  b r o w n  s e a w e e d  Bifurcaria bifurcata a n d  t h e  b a r n a c l e  Balanus perforatus m a y o c c u r  i n t h e  e x t r e m e  

s o u t h - w e s t .  

L R . H L R . F R . H i m  

 

Himanthalia elongata a n d  r e d  

s e a w e e d s  o n e x p o s e d  t o  

m o d e r a t e l y e x p o s e d  l o w e r e u l i t t o r a l  

r o c k  

E x p o s e d  t o  m o d e r a t e l y e x p o s e d  l o w e r  e u l i t t o r a l b e d r o c k c h a r a c t e r i s e d  b y t h e  w r a c k Himanthalia elongata 

w i t h  a d e n s e  t u r f o f r e d s e a w e e d s  b e n e a t h . H. elongata m a y  o c c u r  o n t i d e - s w e p t , s h e l t e r e d  s h o r e s i n s e a  

l o c h s ( e . g . L o c h M a d d y ) . T h e  w r a c k Fucus serratus is  n o r m a l l y p r e s e n t a s  w e l l . T h e  p r e d o m i n a n t  r e d  

s e a w e e d s  a r e  u s u a l l y Mastocarpus stellatus, Osmundea pinnatifida, Corallina officinalis a n d  Palmaria 
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Biotope Title Description 

palmata t h a t t e n d  t o  g r o w  o v e r  a  c r u s t o f t h e  p i n k  c o r a l l i n e  a l g a e  L i t h o t h a m n i o n  s p p .  A n y  p a t c h e s  b e t w e e n  

t h e  a l g a l t u r f m a y  b e  c o l o n i s e d  b y b a r n a c l e s  Semibalanus balanoides , o r Balanus perforatus i n t h e  s o u t h -

w e s t , a n d  b y t h e  l i m p e t Patella vulgata. P i t s a n d  c r e v i c e s  i n t h e r o c k o f t e n p r o v i d e a r e f u g e  f o r t h e  w h e l k  

Nucella lapillus, t h e  w i n k l e  Littorina s p p . a n d  s m a l l i n d i v i d u a l s  o f t h e  m u s s e l Mytilus edulis. B e s i d e s  t h e  

d o m i n a n t s e a w e e d s  t h e r e  a r e  a n u m b e r o f o t h e r  r e d , b r o w n  a n d  g r e e n s e a w e e d s  p r e s e n t . T h e s e  i n c l u d e  

s p e c i e s  s u c h a s t h e  r e d  s e a w e e d s  Dumontia contorta, Lomentaria articulata, Porphyra s p p . , t h e  k e l p  

Laminaria digitata a n d  t h e  g r e e n s e a w e e d s  Enteromorpha intestinalis , Ulva lactuca a n d  Cladophora 

rupestris . 

L R . H L R . F R . M a s   Mastocarpus stellatus a n d  

Chondrus crispus o n v e r y e x p o s e d  

t o  m o d e r a t e l y e x p o s e d  l o w e r  

e u l i t t o r a l  r o c k  

E x p o s e d  t o  m o d e r a t e l y e x p o s e d  l o w e r e u l i t t o r a l v e r t i c a l  t o a l m o s t  h o r i z o n t a l b e d r o c k c h a r a c t e r i s e d  b y a  

d e n s e  t u r f o f Mastocarpus stellatus a n d  Chondrus crispus ( e i t h e r  t o g e t h e r  o r s e p a r a t e l y ) . B e n e a t h  t h e s e  

f o l i o s e  s e a w e e d s  t h e  r o c k s u r f a c e  i s c o v e r e d  b y e n c r u s t i n g  c o r a l l i n e  a l g a e  a n d  t h e  b a r n a c l e  Semibalanus 

balanoides, t h e  l i m p e t  Patella vulgata a n d  s p i r o r b i d  p o l y c h a e t e s . O t h e r  s e a w e e d s  i n c l u d i n g t h e  r e d  

Lomentaria articulata a n d  Osmundea pinnatifida, Palmaria palmata, Corallina officinalis a n d c o r a l l i n e  

c r u s t s . T h e  w r a c k  Fucus serratus a n d  t h e  g r e e n  s e a w e e d s  Enteromorpha intestinalis a n d  Ulva lactuca 

m a y  a l s o  b e  p r e s e n t  t h o u g h  u s u a l l y a t a l o w  a b u n d a n c e . A l t h o u g h  b o t h  M. stellatus a n d  C. crispus a r e  

w i d e s p r e a d  i n t h e  l o w e r  e u l i t t o r a l a n d  t h e  s u b l i t t o r a l f r i n g e ,  t h e y o c c u r  o n l y i n f r e q u e n t l y i n a d i s t i n c t b a n d ,  

o r  i n l a r g e  e n o u g h  p a t c h e s ,  t o  j u s t i f y s e p a r a t i o n  f r o m  F s e r . R .  C o n s e q u e n t l y , w h e r e  o n l y  s m a l l p a t c h e s  o f  

t h e s e  s p e c i e s  o c c u r  w i t h i n  a  l a r g e r  a r e a  o f m i x e d  r e d  a l g a l t u r f , t h e n r e c o r d s  s h o u l d  b e  a s s i g n e d  t o  m o r e  

g e n e r a l m i x e d  r e d  a l g a l t u r f b i o t o p e  ( C o f f ; H i m ) . M. stellatus c a n b e  p r e s e n t  i n h i g h a b u n d a n c e  i n a n u m b e r  

o f  b i o t o p e s  ( C o f f : H i m ; F s e r . R  e t c . ) f o u n d  o n t h e  s h o r e .  A t  l e a s t  o n e  o t h e r  s p e c i e s  n o r m a l l y c o - d o m i n a t e s  

a n d  r e c o r d s s h o u l d  b e  a s s i g n e d  t o  t h e a p p r o p r i a t e  b i o t o p e .  C a u t i o n s h o u l d  b e  t a k e n r e g a r d i n g t h e  

c h a r a c t e r i s i n g s p e c i e s  l i s t d u e  t o  t h e  l o w  n u m b e r  o f r e c o r d s . M o r e  i n f o r m a t i o n  n e e d e d  t o  v a l i d a t e  t h i s  

d e s c r i p t i o n .  

L R . M L R . B F . F s p i B  

 

Fucus spiralis o n e x p o s e d  t o  

m o d e r a t e l y e x p o s e d  u p p e r  e u l i t t o r a l  

r o c k  

E x p o s e d  t o  m o d e r a t e l y e x p o s e d  u p p e r  e u l i t t o r a l b e d r o c k c h a r a c t e r i s e d  b y a  b a n d  o f  t h e  s p i r a l w r a c k Fucus 

spiralis o v e r l y i n g t h e  b l a c k  l i c h e n  Verrucaria maura a n d  t h e  o l i v e  g r e e n  l i c h e n  Verrucaria mucosa.  

U n d e r n e a t h  t h e  f r o n d s  o f F. spiralis i s a c o m m u n i t y c o n s i s t i n g  o f t h e  l i m p e t  Patella vulgata, t h e  w i n k l e s  

Littorina saxatilis a n d  Littorina littorea , t h e  m u s s e l Mytilus edulis a n d  t h e  b a r n a c l e  Semibalanus balanoides. 

T h e  w h e l k Nucella lapillus ca n  b e  f o u n d  i n c r a c k s  a n d  c r e v i c e s  p r e y i n g  o n t h e  m u s s e l s  a n d  b a r n a c l e s .  

D u r i n g t h e  s u m m e r  m o n t h s  e p h e m e r a l g r e e n s e a w e e d s  s u c h a s Enteromorpha intestinalis c a n b e  

c o m m o n . T h e  i n s e c t Anurida maritima c a n b e  p r e s e n t in  t h i s z o n e  t a k i n g s h e l t e r i n  c r a c k s  a n d  c r e v i c e s  

w h e n  t h e  t i d e  c o m e s  i n  

L R . M L R . B F . F s e r . R  Fucus serratus a n d  r e d  s e a w e e d s  

o n  m o d e r a t e l y e x p o s e d  l o w e r  

M o d e r a t e l y e x p o s e d  l o w e r  e u l i t t o r a l b e d r o c k c h a r a c t e r i s e d  b y m o s a i c s  o f  t h e  w r a c k  Fucus serratus a n d  

t u r f - f o r m i n g r e d s e a w e e d s  in c l u d i n g Osmundea pinnatifida, Mastocarpus stellatus o r  Corallina officinalis.  
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 e u l i t t o r a l  r o c k  T h e  h y d r o i d  Dynamena pumila c a n o c c u r  i n d e n s e  p o p u l a t i o n s  o n t h e  F. serratus f r o n d s  w h i l s t t h e  s p o n g e  

Halichondria panicea c a n c o v e r  t h e  b e d r o c k b e n e a t h . U n d e r n e a t h  t h e  c a n o p y  a  n u m b e r o f o t h e r r e d  

s e a w e e d s  m a y b e p r e s e n t  in c l u d i n g Palmaria palmata, Lomentaria articulata , Membranoptera alata a n d  

Chondrus crispus . G r e e n  s e a w e e d s  s u c h a s Cladophora rupestris, Enteromorpha intestinalis a n d  Ulva 

lactuca a r e  p r e s e n t  t h o u g h u s u a l l y i n s m a l l n u m b e r s . I n a d d i t i o n , s u c h s h o r e s p r o v i d e  a  g r e a t e r n u m b e r o f  

p e r m a n e n t l y d a m p  r e f u g e s  b e t w e e n  t h e  s t o n e s  a n d  u n d e r n e a t h  t h e  s e a w e e d  c a n o p y .  W i t h i n t h e s e  m i c r o -

h a b i t a t s  s p e c i e s  s u c h a s t h e  l i m p e t  Patella vulgata, t h e  b a r n a c l e  Semibalanus balanoides o r t h e  w h e l k  

Nucella lapillus c a n b e  f o u n d  i n l o w e r a b u n d a n c e  t h a n h i g h e r  u p t h e  s h o r e . I f a f e w  b o u l d e r s  a r e  p r e s e n t  

t h e n t h e  w i n k l e  Littorina littorea a n d  t h e  c r a b Carcinus maenas c a n b e  f o u n d  o n  o r u n d e r n e a t h  t h e  

b o u l d e r s .  

L R . L L R . F . F v e s . F S  

 

Fucus vesiculosus on full salinity 

moderately exposed to sheltered 

mid eulittoral rock 

M o d e r a t e l y e x p o s e d  t o  s h e l t e r e d  m i d  e u l i t t o r a l b e d r o c k a n d  l a r g e  b o u l d e r s  c h a r a c t e r i s e d  b y a d e n s e  

c a n o p y o f  t h e  w r a c k Fucus vesiculosus ( A b u n d a n t  t o S u p e r a b u n d a n t ) . B e n e a t h  t h e  s e a w e e d  c a n o p y t h e  

r o c k s u r f a c e  h a s a s p a r s e c o v e r i n g o f t h e  b a r n a c l e  Semibalanus balanoides a n d  t h e  l im p e t  Patella vulgata.  

T h e  m u s s e l Mytilus edulis i s  c o n f i n e d  t o  p i t s  a n d  c r e v i c e s . A  v a r i e t y o f w i n k l e s  i n c l u d i n g Littorina littorea, 

Littorina saxatilis a n d  t h e  w h e l k  Nucella lapillus a r e  f o u n d  b e n e a t h  t h e  s e a w e e d s ,  w h i l s t Littorina 

obtusata/mariae g r a z e  o n t h e  f u c o i d  f r o n d s . T h e  c a l c a r e o u s  t u b e - f o r m i n g p o l y c h a e t e  Spirorbis spirorbis 

m a y  a l s o  o c c u r  e p i p h y t i c a l l y  o n  t h e  f r o n d s .  I n a r e a s  o f lo c a l i s e d  s h e l t e r t h e  w r a c k Ascophyllum nodosum 

m a y  o c c u r , t h o u g h  n e v e r  a t h i g h a b u n d a n c e .  D a m p  c r a c k s  a n d  c r e v i c e s  o f t e n c o n t a i n  p a t c h e s  o f  t h e  r e d  

s e a w e e d  Mastocarpus stellatus a n d  e v e n  t h e  w r a c k Fucus serratus m a y b e  p r e s e n t .  T h e  c r a b  Carcinus 

maenas  m a y  b e  p r e s e n t  i n  p o o l s  o r  a m o n g  t h e  b o u l d e r s .  

L R . L L R . F V S . F s p i V S  Fucus spiralis o n s h e l t e r e d  v a r i a b l e  

s a l i n i t y  u p p e r  e u l i t t o r a l  r o c k   

S h e l t e r e d  t o  e x t r e m e l y s h e l t e r e d  u p p e r  e u l i t t o r a l b e d r o c k o r m i x e d  s u b s t r a t a  ( b o u l d e r s , l a r g e  c o b b l e s  o r  

s h e l l s o n m u d ) i n v a r i a b l e  s a l i n i t y c o n d i t i o n s c h a r a c t e r i s e d  b y a b a n d  o f t h e  s p i r a l w r a c k Fucus spiralis.  

T h e  e p h e m e r a l g r e e n s e a w e e d  Enteromorpha intestinalis i s u s u a l l y f o u n d  i n t h i s  s p e c i e s  p o o r  b i o t o p e .  T h e  

b a r n a c l e s  Semibalanus balanoides a n d  Elminius modestus c a n b e  f o u n d  w h e r e  s u i t a b l e  s u b s t r a t a  a r e  

a v a i l a b l e , w h i l e  g a m m a r i d s  c a n b e  f o u n d  u n d e r n e a t h  t h e  f r o n d s  o f  F. spiralis a n d / o r  u n d e r n e a t h  t h e  

b o u l d e r s  a n d  c o b b l e s . A l s o  f o u n d  u n d e r n e a t h  t h e  f r o n d s  a n d  a m o n g  t h e  b o u l d e r s  a r e  t h e w i n k l e s  Littorina 

saxatilis a n d  Littorina littorea  a n d  t h e  c r a b  Carcinus maenas . 

L R . F L R . L i c . Y G   Y e l l o w  a n d  g r e y l i c h e n s  o n  

s u p r a l i t t o r a l  r o c k  

V e r t i c a l t o g e n t l y s l o p i n g b e d r o c k a n d  s t a b l e  b o u l d e r s  i n th e  s u p r a l i t t o r a l ( o r s p l a s h z o n e )  o f t h e  m a j o r i t y o f  

r o c k y s h o r e s  a r e  t y p i c a l l y c h a r a c t e r i s e d  b y a d i v e r s e  m a r i t i m e  c o m m u n i t y o f y e l l o w  a n d  g r e y l i c h e n s ,  s u c h  

a s  Xanthoria parietina , Caloplaca marina , Lecanora atra a n d  Ramalina s p p .  T h e  b l a c k l i c h e n  Verrucaria 

maura i s a l s o  p r e s e n t , b u t u s u a l l y i n l o w e r a b u n d a n c e  t h a n i n t h e  l i t t o r a l f r i n g e  z o n e .  I n w a v e  e x p o s e d  

c o n d i t i o n s , w h e r e  t h e  e f f e c t s  o f s e a - s p r a y e x t e n d  f u r t h e r u p t h e  s h o r e , t h e  l i c h e n s  g e n e r a l l y f o r m  a w i d e  

a n d  d i s t i n c t b a n d .  T h i s  b a n d  t h e n  b e c o m e s  l e s s  d i s t i n c t a s  w a v e  e x p o s u r e  d e c r e a s e s , a n d  i n s h e l t e r e d  
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l o c a t i o n s ,  c o b b l e s  a n d  p e b b l e s  m a y  a l s o  s u p p o r t t h e  b i o t o p e .  P o o l s , d a m p  p i t s  a n d  c r e v i c e s  i n t h e  r o c k a r e  

o c c a s i o n a l l y  o c c u p i e d  b y  w i n k l e s  s u c h  a s  Littorina saxatilis  a n d  h a l a c a r i d  m i t e s  m a y  a l s o  b e  p r e s e n t  

L R . F L R . L i c . V e r . V e r  

 

Verrucaria m a u r a  o n v e r y e x p o s e d  

t o  v e r y  s h e l t e r e d  u p p e r  l i t t o r a l   

f r i n g e  r o c k  

U p p e r l i t t o r a l f r i n g e  b e d r o c k ,  b o u l d e r s  a n d  s t a b l e  c o b b l e s  o n v e r y e x p o s e d  t o  v e r y s h e l t e r e d  s h o r e s  w h i c h  

h a v e  a b l a n k e t  c o v e r i n g o f t h e  b l a c k l i c h e n Verrucaria maura . T h e  w i n k l e  Littorina saxatilis i s o f t e n p r e s e n t .  

D u e  t o  t h e  n a t u r e  o f  t h i s  b i o t o p e  i t i s  s p e c i e s  p o o r , b u t o c c a s i o n a l l y a  r a n g e  o f  s p e c i e s  m a y b e  p r e s e n t  i n  

l o w  a b u n d a n c e .  T h e s e  s p e c i e s  i n c l u d e  t h e  y e l l o w  l i c h e n  Caloplaca marina a n d  t h e  w i n k l e  Melarhaphe 

neritoides, t h e  b a r n a c l e s  Chthamalus montagui a n d  Semibalanus balanoides o r t h e  e p h e m e r a l  s e a w e e d s  

Porphyra umbilicalis a n d Enteromorpha s p p .  c a n b e  p r e s e n t  i n l o w  a b u n d a n c e  ( s e e  V e r . B ) . I f o n e  o r m o r e  

o f  t h e s e  s p e c i e s  i s p r e s e n t  c o m p a r e  w i t h V e r . B . O n n o r t h e r n  s h o r e s  Littorina saxatilis v a r . rudis c a n  

d o m i n a t e  a l o n g w i t h  t h e  o c c a s i o n a l p r e s e n c e  o f  t h e  l i c h e n s  Verrucaria mucosa a n d  Xanthoria parietina . V .  

m a u r a  c a n  b e  f o u n d  o v e r l y i n g  s t a b l e  m u d  i n  N .  I r e l a n d  s e a  l o u g h s .  

L R . F L R . R k p . G   G r e e n  s e a w e e d s  (Enteromorpha 

s p p .  a n d  Cladophora s p p . )  i n  

s h a l l o w  u p p e r  s h o r e  r o c k p o o l s  

R o c k p o o l s  i n t h e  l i t t o r a l f r i n g e  o r u p p e r  e u l i t t o r a l z o n e  s u b j e c t t o w i d e l y f l u c t u a t i n g  t e m p e r a t u r e s  a n d  

s a l i n i t y a r e  c h a r a c t e r i s e d  b y  e p h e m e r a l g r e e n  a l g a  o f  th e  g e n u s  Enteromorpha, a l o n g  w i t h  Cladophora 

s p p . a n d  Ulva lactuca . D u e  t o  t h e p h y s i c a l s t r e s s  i m p o s e d  o n t h e s e  u p p e r  s h o r e  p o o l s , g r a z i n g m o l l u s c s  

s u c h a s t h e  l i m p e t  Patella vulgata a n d  t h e  w i n k l e s  Littorina littorea a n d  Littorina saxatilis a r e  g e n e r a l l y i n  

l o w e r  a b u n d a n c e  t h a n e u l i t t o r a l p o o l s , a l l o w i n g t h e  g r e e n  s e a w e e d s  t o  p r o l i f e r a t e  u n d e r  r e d u c e d  g r a z i n g  

p r e s s u r e s . T h e  b r i g h t  o r a n g e  c o p e p o d  Tigriopus fulvus i s t o l e r a n t  o f l a r g e  s a l i n i t y f lu c t u a t i o n s  a n d  m a y  

o c c u r  i n  l a r g e  n u m b e r s  i n  t h e s e  u p p e r  s h o r e  p o o l s ,  a l o n g  w i t h  g a m m a r i d  a m p h i p o d s  

L R . F L R . R k p . C o r . C o r  C o r a l l i n e  c r u s t s  a n d  Corallina 

officinalis i n s h a l l o w  e u l i t t o r a l  

r o c k p o o l s  

S h a l l o w  a n d  s m a l l e r r o c k p o o l s  t h r o u g h o u t  t h e  e u l i t t o r a l z o n e  i n a w i d e  r a n g e  o f  w a v e  e x p o s u r e s  

c h a r a c t e r i s e d  b y a c o v e r i n g o f  e n c r u s t i n g  c o r a l l i n e  a l g a e  o n  w h i c h Corallina officinalis o f t e n  f o r m s  a  d e n s e  

t u r f . T h e  b o t t o m  o f t h e s e  p o o l s  c a n b e  c o v e r e d  i n c o a r s e  g r a v e l a n d  c o b b l e s . T h e s e  ' c o r a l l i n e '  p o o l s  h a v e  

a  s t r i k i n g  a p p e a r a n c e  a s t h e y a r e  d o m i n a t e d  b y r e d  s e a w e e d s .  F o l i o s e  r e d  s e a w e e d s  f o u n d  i n t h e s e  p o o l s  

i n c l u d e  Mastocarpus stellatus, Chondrus crispus a n d  t h e  f i l a m e n t o u s  Ceramium nodulosum. T h e  

e p h e m e r a l g r e e n s e a w e e d s  Cladophora rupestris, Ulva lactuca a n d  Enteromorpha s p p .  c a n a l s o  o c c u r  i n  

h i g h a b u n d a n c e .  T h e  p o o l s  m a y  h o l d  l a r g e  n u m b e r s  o f  g r a z i n g m o l l u s c s ,  p a r t i c u l a r l y  t h e  w i n k l e  Littorina 

littorea ( w h i c h o f t e n o c c u r s  in  e x c e p t i o n a l l y h i g h d e n s i t i e s  i n u p p e r  s h o r e  p o o l s ) , t h e  l i m p e t Patella vulgata 

a n d  t o p s h e l l Gibbula cineraria . G a s t r o p o d s  m a y g r a z e  t h e s e  p o o l s  t o  s u c h a n e x t e n t th a t  t h e y i s d e v o i d  o f  

a n y  f o l i o s e  r e d  s e a w e e d s ,  a n d  t h e  f l o r a  a r e  r e d u c e d  t o  e n c r u s t i n g  c o r a l l i n e  a l g a e  a n d  l a r g e  n u m b e r s  o f  

g a s t r o p o d s .  L a r g e  b r o w n  s e a w e e d s  a r e  g e n e r a l l y a b s e n t . W i t h i n t h e  p o o l s , p i t s  a n d  c r e v i c e s  a r e  o f t e n  

o c c u p i e d  b y t h e  a n e m o n e  Actinia equina a n d  s m a l l i n d i v i d u a l s  o f t h e  m u s s e l Mytilus edulis , w h i l e  t h e  

b a r n a c l e  Semibalanus balanoides c a n b e  f o u n d  o n t h e  r o c k s u r f a c e .  T h e  w h e l k  Nucella lapillus c a n b e  

f o u n d  o n  t h e  r o c k  s u r f a c e  p r e y i n g  o n  t h e  b a r n a c l e s  a n d  m u s s e l s .  
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L R . F L R . E p h . E n t   Enteromorpha spp. o n f r e s h w a t e r -

i n f l u e n c e d  a n d / o r  u n s t a b l e  u p p e r  

e u l i t t o r a l  r o c k .  

U p p e r s h o r e  h a r d  s u b s t r a t u m  t h a t i s r e l a t i v e l y u n s t a b l e  ( e . g . s o f t r o c k )  o r s u b j e c t t o c o n s i d e r a b l e  

f r e s h w a t e r  r u n o f f  i s t y p i c a l l y  v e r y s p e c i e s  p o o r  a n d  c h a r a c t e r i s e d  b y a  d e n s e  m a t o f  Enteromorpha s p p . ,  

t h o u g h  Ulva lactuca c a n o c c u r  a s  w e l l. I t o c c u r s  i n a w i d e r z o n e  s p a n n i n g  f r o m  t h e  s u p r a l i t t o r a l d o w n  t o  t h e  

u p p e r  e u l i t t o r a l , a c r o s s  a  w i d e  r a n g e  o f  w a v e  e x p o s u r e s  r a n g e .  T h i s  b i o t o p e  i s g e n e r a l l y d e v o i d  o f f a u n a ,  

e x c e p t  f o r o c c a s i o n a l l i m p e t s  Patella vulgata, w i n k l e s  Littorina littorea o r Littorina saxatilis a n d  b a r n a c l e s  

Semibalanus balanoides. 

L R . F L R . E p h . E n t P o r   Porphyra purpurea a n d Ulva s p p .  

o n  s a n d - s c o u r e d  m i d  o r  l o w e r  

e u l i t t o r a l  r o c k  

E x p o s e d  a n d  m o d e r a t e l y e x p o s e d  m i d - s h o r e  b e d r o c k a n d  b o u l d e r s  o c c u r r i n g  a d j a c e n t  t o  a r e a s  o f  s a n d  

w h i c h s i g n i f i c a n t l y a f f e c t s  t h e  r o c k . A s a c o n s e q u e n c e  o f s a n d - a b r a s i o n ,  w r a c k s  s u c h a s Fucus 

vesiculosus o r Fucus spiralis a r e  s c a r c e  a n d  t h e  c o m m u n i t y i s t y p i c a l l y d o m i n a t e d  b y  e p h e m e r a l r e d  o r  

g r e e n  s e a w e e d s ,  p a r t i c u l a r l y  t h e  f o l i o s e  r e d  s e a w e e d  Porphyra purpurea a n d  g r e e n  s e a w e e d s  s u c h a s  

Enteromorpha s p p . U n d e r t h e  b l a n k e t  o f e p h e m e r a l s e a w e e d s ,  t h e  b a r n a c l e s  Semibalanus balanoides o r  

Elminius modestus a n d t h e  l i m p e t  Patella vulgata m a y o c c u r  i n t h e l e s s s c o u r e d  a r e a s , a l o n g w i t h t h e  

o c c a s i o n a l  w i n k l e s  Littorina littorea  a n d  Littorina saxatilis .  F e w  o t h e r  s p e c i e s  a r e  p r e s e n t .  

L S . L S a . S t . T a l  T a l i t r i d s  o n t h e  u p p e r  s h o r e  a n d  

s t r a n d - l i n e  

A  c o m m u n i t y o f s a n d h o p p e r s  ( t a l i t r i d  a m p h i p o d s ) m a y o c c u r  o n a n y s h o r e  w h e r e  d r i f t l i n e s  o f d e c o m p o s i n g  

s e a w e e d  a n d  o t h e r  d e b r i s a c c u m u l a t e  o n t h e s t r a n d l i n e .  T h e  b i o t o p e  o c c u r s  m o s t f r e q u e n t l y o n m e d i u m  

a n d  f i n e  s a n d y  s h o r e s , b u t  m a y  a l s o  o c c u r  o n a w i d e  v a r i e t y o f  s e d i m e n t  s h o r e s  c o m p o s e d  o f  m u d d y  

s e d i m e n t , s h i n g l e  a n d  m i x e d  s u b s t r a t a , o r o n r o c k y s h o r e s . T h e  d e c a y i n g s e a w e e d  p r o v i d e s  c o v e r  a n d  

h u m i d i t y f o r t h e  s a n d h o p p e r  Talitrus saltator. I n p l a c e s  o n  s a n d  t h a t r e g u l a r l y a c c u m u l a t e  l a r g e r  a m o u n t s  

o f  w e e d ,  Talorchestia deshayesii i s o f t e n p r e s e n t . O l i g o c h a e t e s , m a i n l y e n c h y t r a e i d s ,  c a n o c c u r  w h e r e  t h e  

s t r a n d e d  d e b r i s r e m a i n s  d a m p  a s a r e s u l t o f f r e s h w a t e r  s e e p a g e  a c r o s s t h e s h o r e  o r  m a s s  a c c u m u l a t i o n  

o f  w e e d  i n s h a d e d  s i t u a t i o n s . O n s h i n g l e  a n d  g r a v e l s h o r e s  a n d  b e h i n d  s a l t m a r s h e s  t h e  s t r a n d l i n e  t a l i t r i d  

s p e c i e s  t e n d  t o  b e m a i n l y Orchestia s p e c i e s . A b u n d a n c e s  o f  t h e  c h a r a c t e r i s i n g s p e c i e s  t e n d  t o  b e h i g h l y  

p a t c h y .  T w o  c h a r a c t e r i s i n g s p e c i e s  l i s t s  a r e  p r e s e n t e d  b e l o w . T h e y  a r e  d e r i v e d  f r o m  t w o  s e t s  o f d a t a ,  

w h i c h w e r e  a n a l y s e d  s e p a r a t e l y . T h e  f i r s t s h o w s  d a t a  f r o m  i n f a u n a l s a m p l e s , t h e  s e c o n d  s h o w s  d a t a  f r o m  

e p i f a u n a l s a m p l e s . T h e  e p i f a u n a l  l i s t s  c o n t a i n s  n o  c o u n t s  p e r s q u a r e  m e t r e , a s  t h e  d a t a  w e r e  c o l l e c t e d  o n  

t h e  S A C F O R  s c a l e .  

L S . L S a . M o S a . B a r S a  B a r r e n  l i t t o r a l  c o a r s e  s a n d  F r e e l y - d r a i n i n g s a n d y b e a c h e s ,  p a r t i c u l a r l y o n t h e  u p p e r  a n d  m i d  s h o r e , w h i c h  l a c k a  m a c r o f a u n a l  

c o m m u n i t y d u e  t o  t h e i r c o n t i n u a l  m o b i l i t y . T r i a l e x c a v a t i o n s  a r e  u n l i k e l y t o  r e v e a l a n y m a c r o f a u n a  i n t h e s e  

t y p i c a l l y s t e e p b e a c h e s  o n e x p o s e d  c o a s t s . O l i g o c h a e t e s ,  p r o b a b l y  m a i n l y e n c h y t r a e i d s , a n d  t h e  i s o p o d  

Eurydice pulchra m a y b e  f o u n d  i n e x t r e m e l y  l o w  a b u n d a n c e s ,  b u t i f p r e s e n t  i n a n y  q u a n t i t y s h o u l d  b e  

c l a s s e d  a s O l o r A m S c o . E u r .  B u r r o w i n g a m p h i p o d s  ( Bathyporeia s p p . ) m a y  b e  p r e s e n t  o n v e r y r a r e  

o c c a s i o n s .  O c c a s i o n a l l y ,  o t h e r  s p e c i e s  m a y  b e  l e f t  b e h i n d  i n  l o w  a b u n d a n c e  b y  t h e  e b b i n g  t i d e  



 

 

C o m m e r c i a l  i n  C o n f i d e n c e  

1 0 6 8 2 2 6 - 1 - B 1  

F a i r  H e a d  T i d a l  -  B a l l y c a s t l e  B a y  ( P h a s e  1 )  3 1 s t  O c t o b e r  2 0 1 4  3 3  

Biotope Title Description 

I R . H I R . K F a R . A l a . L d i g  

 

Alaria esculenta a n d  Laminaria 

digitata o n e x p o s e d  s u b l i t t o r a l f r i n g e  

b e d r o c k  

E x p o s e d  s u b l i t t o r a l f r i n g e  b e d r o c k c h a r a c t e r i s e d  b y a m i x t u r e  o f t h e  k e l p s  Laminaria digitata a n d  Alaria 

esculenta w i t h a n u n d e r s t o r e y o f  r e d  s e a w e e d s  i n c l u d i n g  Palmaria palmata a n d  Corallina officinalis w i t h  

e n c r u s t i n g  c o r a l l i n e  a l g a l o n  t h e  r o c k s u r f a c e .  A n t h o z o a n s  s u c h a s Halichondria panicea , t h e  m u s s e l  

Mytilus edulis a n d t h e  b a r n a c l e  Semibalanus balanoides c a n b e f o u n d  a t t a c h e d  i n c r a c k s a n d  c r e v i c e s .  

T h e  l i m p e t s  Patella vulgata o r o n s o u t h e r n  s h o r e s  Patella ulyssiponensis c a n  b e  f o u n d  i n t h e i r  

c h a r a c t e r i s t i c  " s c a r s "  g r a z i n g  t h e  b i o f i l m / a l g a l  c r u s t s  o n t h e  r o c k s u r f a c e ,  w h i l e  t h e  l i m p e t  Helcion 

pellucidum i s r e s t r i c t e d  t o  g r a z i n g  t h e  k e l p  f r o n d s .  C o l o n i e s  o f t h e  b r y o z o a n  Electra pilosa c a n c o v e r  t h e  

r e d  s e a w e e d s  Mastocarpus stellatus  a n d  Chondrus crispus  o r  t h e  r o c k  s u r f a c e .  

I R . M I R . K R . L d i g  Laminaria digitata o n m o d e r a t e l y  

e x p o s e d  s u b l i t t o r a l  f r i n g e  r o c k  

E x p o s e d  t o  m o d e r a t e l y e x p o s e d  s u b l i t t o r a l f r i n g e  r o c k c h a r a c t e r i s e d  b y t h e k e l p Laminaria digitata w i t h  

c o r a l l i n e  c r u s t s  c o v e r i n g t h e  r o c k b e n e a t h  t h e  k e l p c a n o p y .  F o l i o s e  r e d  s e a w e e d s  s u c h a s Palmaria 

palmata, Membranoptera alata, Chondrus crispus a n d  Mastocarpus stellatus a r e  o f t e n p r e s e n t  a l o n g w i t h  

t h e  c a l c a r e o u s  Corallina officinalis . T h e  b r o w n  s e a w e e d  Fucus serratus a n d  t h e  g r e e n  s e a w e e d s  

Cladophora rupestris a n d  Ulva lactuca c a n b e  p r e s e n t a s  w e l l . T h e  s p o n g e  Halichondria panicea c a n b e  

f o u n d  a m o n g  t h e k e l p h o l d f a s t s  o r u n d e r n e a t h o v e r h a n g s . A l s o  p r e s e n t  o n t h e r o c k  a r e  t h e  t u b e - b u i l d i n g  

p o l y c h a e t e  Pomatoceros triqueter, t h e  g a s t r o p o d s  Patella vulgata a n d  Gibbula cineraria . T h e  b r y o z o a n  

Electra pilosa c a n f o r m  c o l o n i e s  o n e s p e c i a l l y C. crispus, M. stellatus a n d  F. serratus w h i l e  t h e  h y d r o i d  

Dynanema pumila a r e  m o r e  c o m m o n  o n t h e  k e l p . T h r e e  v a r i a n t s  o f  t h i s  b i o t o p e  a r e  d e s c r i b e d :  L. digitata 

f o r e s t o n r o c k y s h o r e s  ( L d i g . L d i g ) . L. digitata o n b o u l d e r  s h o r e s ( L d i g . B o )  a n d  s o f t r o c k s u p p o r t i n g  L. 

digitata, s u c h a s t h e  c h a l k f o u n d  i n s o u t h - e a s t E n g l a n d  ( L d i g . P i d ) . F o r  L. digitata i n s h e l t e r e d ,  t i d e - s w e p t  

c o n d i t i o n s  s e e  L d i g T .  
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1. Introduction 
Natural Power Consultants Ltd was contracted by DP Energy Ireland Ltd on behalf of Fair 

Head Tidal to undertake intertidal baseline work at the proposed Phase 2 cable landfall site, 

Murlough Bay, for the Fair Head Tidal Development. A literature review and intertidal survey 

was carried out in order to identify species and habitats of conservation importance and 

describe the intertidal communities (biotopes) present in order to provide a robust baseline on 

which to base the environmental impact assessment (EIA).  

1.1. The Proposed Development  
In October 2012 the Crown Estate awarded an Agreement for Lease (AFL) to Fair Head Tidal 

for a 100MW tidal energy array site located in the North Channel off the north eastern coast of 

County Antrim, Northern Ireland. Fair Head Tidal proposes to develop the Fair Head Tidal site 

which is centred approximately 2km to the east of Fair Head and around 1km at its nearest 

point to land (Figure 1.1). 

The site is 3.5 km
2
 with depths ranging between 35-50m. The area possesses variable and 

strong tidal currents producing a series of eddies at the interface of Rathlin Sound and the 

North Channel, with spring peaks averaging 3.3m/s depth averaged.  

The project is proposed to be developed in two distinct phases: 

Phase 1 – 10MW offshore tidal development to be connected via either  export cable A to 

landfall at Ballycastle or export cable B to landfall at Murlough Bay, and is to include all 

equipment in the proposed development site and cable route option(s) to high water mark; and 

Phase 2 – 90MW offshore tidal development to be connected into a new substation to landfall 

in the vicinity of Murlough Bay and will include all equipment in the proposed development site 

and cable route option(s) to high water mark.  

As yet a specific landfall point has not been identified for cable route B. Instead the 3km area 

of coastline adjacent to the tidal site, is in the vicinity of Murlough Bay between Ruebane Point 

in the south and 60m north of Fall Point in the north, is being investigated for suitability for the 

landfall. For the purposes of this report the area of coastline where the proposed cable B 

export cable may come ashore is referred to as Murlough Bay landfall area.  

This report relates to the intertidal ecology baseline for the export cable B option, at the 

Murlough Bay landfall area. The export cable A (Ballycastle Bay) landfall intertidal ecology 

baseline is presented in a separate report. 

 

1.2. Aims of this Study 
A marine ecology literature review and baseline survey was carried out in order to characterise 

the intertidal benthic communities in the vicinity of the landfall section of cable route connecting 

the array site to Murlough Bay landfall area, County Antrim (Figure 1.1). Baseline surveys were 

required in order to characterise the marine habitats and identify species and habitats of 

conservation importance, namely Annex I habitats and Annex II species (under the Habitats 

Directive), UK Biodiversity Action Plan (BAP) listed species and habitats, or Priority Habitats 

and Priority Species
1
) (under The Marine Act (Northern Ireland) and the Marine Protected 

Areas (MPA) project). This is required in order to provide information upon which to base the 

EIA assessment. 

                                                        

 

1
 Available from http://www.doeni.gov.uk/marine_nature_conservation_mpa_strategy.pdf 
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The aim of the combination of a desktop review and surveys was intended to meet the 

following objectives: 

 Identify species and habitats of conservation importance in the area; and  

 Determine the intertidal communities present and the broad scale distribution of 

biotopes within the survey area in order to provide a robust baseline on which to base 

the EIA. 
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Figure 1.1: Project Location 

<Insert Landscape content here.              NOTE: There is a section break on this page AND on the previous portrait page. BOTH SECTION BREAKS MUST NOT BE 

DELETED MANUALLY. To create another landscape page after this one, use a ‘Page Break’.> 
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2. Marine Ecology Desk Study 
The export cable B option of the proposed Fair Head Tidal Development will come ashore 

somewhere within the vicinity of the Murlough Bay landfall area, on the North Antrim coast 

(Figure 1.1). This coastline forms the southern fringe of the North Channel (or Straits of Moyle 

as it is also known), which separates the north east coast of Northern Ireland and the south 

west coast of Scotland. While the study outlined here focuses on the intertidal environment, 

the physical features of the sublittoral environment strongly influence the intertidal communities 

in this region. Water from the Atlantic Ocean is funnelled, via the North Channel, into the Irish 

Sea. As a result of this the location of the proposed development experiences very strong 

offshore currents (up to a maximum of 4.6 knots on spring tides) and the waters between Fair 

Head and Cushendun (to the south of the Fair Head headland) are exposed to the mixing of 

Atlantic Ocean and Irish Sea water masses (NIEA DOE, 2014) which according to JNCC
2
 will 

be largely modified by individual coastal influences. The mixing of seas and complex frontal 

systems influence the marine ecology in the area and may influence the biogeographic 

distribution of species (Connor & Little, 1998). The sublittoral environment is characteristic of 

highly energetic marine environments and Northern Ireland boasts a high diversity of benthic 

and intertidal marine life and environments which range from northern rocky shores to 

sheltered inland sea loughs (AECOM and ABPmer, 2014). 

In order to obtain information on the ecology of this region a number of high level studies were 

examined in order to provide background information as well as identify more specific studies 

which may have taken place. These are listed in Table 2.1 (please note not all of these appear 

in the reference list as some did not provide information useful for this study).  The majority of 

studies in the public domain focus on the sublittoral North Channel region or on the more 

southerly Irish Sea area. However, while published literature on the intertidal habitats of 

Northern Ireland is in short supply, the Northern Ireland Littoral Survey, undertaken in 1985/86 

by Herriot Watt University (under contract to Department of the Environment (DOE)) (Wilkinson 

et al., 1988), remains the most comprehensive survey of the Northern Ireland coastline. The 

study classified the different littoral communities (biotopes) found along the coastline in order 

to appraise the conservation value of the intertidal region. This study has provided useful 

information on the habitats and species previously recorded around the Murlough Bay landfall 

area. 

Table 2.1 Summary of Previous Studies & Reviews in the Vicinity of the Proposed Fair Head 
Tidal Energy Project. 

Author/Study Summary 

Northern Ireland Littoral Survey (Wilkinson 

et al., 1988) 

Classified the different littoral communities 

of the Northern Irish coastline in order to 

appraise the conservation value of the 

intertidal region. 

Fair Head Tidal Environmental Impact 

Assessment Scoping Document (December 

2013) 

EIA Scoping document produced by DP 

Marine Energy Ltd. 

Marine Plan for Northern Ireland – 

Sustainability Appraisal Scoping Report 

(AECOM and ABPmer, 2014) 

Information on the marine environment 

around Northern Ireland  

Northern Ireland Regional Seascape 

Character Assessment 

Provides a strategic understanding of the 

different areas of regional seascape 

character along the entire Northern Ireland 

coast. 

                                                        

 

2
 Available from http://jncc.defra.gov.uk/page-1612-theme=default 

http://jncc.defra.gov.uk/page-1612-theme=default
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Author/Study Summary 

JNCC Coastal Directories Northern Irish 

Sea (Barne et al., 1996) 

Overview of marine and coastal resources in 

the northern Irish Sea (Region 13). 

Strategic Environmental Assessment (SEA) 

of Offshore Wind and Marine Renewable 

Energy in Northern Ireland (Department of 

Enterprise, Trade and Investment, 2009) 

Information on renewable activities in 

Northern Ireland and potential effects on the 

marine environment. 

Regional Locational Guidance (RLG) for 

Offshore Renewable Energy Developments 

in NI Waters (2011) 

Non-statutory guidance and information on 
the opportunities for, and key considerations 
influencing the siting and consenting of 
offshore renewable energy developments in 
Northern Ireland (NI) waters. 

The Marine Irish Digital Atlas A comprehensive resource for coastal and 

marine information and spatial data in 

Ireland.  

Sublittoral survey Northern Ireland (2006-

2008) (Goodwin et al., 2011) 

Sublittoral survey between 2006 and 2008 

around Northern Ireland. 

National Marine Environmental Monitoring 

Program (Marine Environment Monitoring 

Group (2004)) 

A single study of the benthic communities in 

sediments in the North Channel, and off the 

North Antrim Coast. 

Geological Survey of Ireland / Northern 

Ireland data 

Data on the geological characteristics of the 

seabed. 

Seasearch Northern Ireland Information Survey results for diver surveys along the 

Northern Ireland coast.  

UKSeaMap2010 (McBreen et al., 2011) Seabed habitat map for the UK marine area. 

It builds on the previous work of MESH 

(2008), UKSeaMap2006 and the Irish Sea 

Pilot (2004). 

Marine European Seabed Habitats (MESH, 

2008) 

General description of the benthic 

communities throughout an area (EUNIS 

habitat classification system). 

 

Much of the Northern Irish coastline is rural and made up of intermittent small sandy bays in-

between steep rocky and boulder filled headlands. Intertidal habitats along the coastline range 

from muddy habitats on sheltered areas of coasts and sea loughs, to sandy shingle and gravel 

shores and exposed and sheltered rocky shores characterised by a very diverse community 

(Department of Enterprise, Trade and Investment, 2009). The benthic environment of Northern 

Ireland’s coastal and offshore waters is similarly rich and varied. Due to the remoteness of 

much of the coastal region, and the relative lack of anthropogenic activity, few land based 

contaminants make their way into the marine environment. This, combined with the fast water 

movements and high rates of water exchange, means that the coastal habitats are in good 

condition with almost 90% of marine water bodies around Northern Ireland being classified as 

high or good (NIEA – DoE, 2013). Around 4,000 species have been recorded (both subtidal 

and intertidal) in the region including some rare and declining species such as the fan shell, 

maerl and sea grass beds, considered to be present as a result of the high rates of productivity 

(Saville and Hutchinson, 2006, in Ritchie and Ellis, 2009).  

Settlement in County Antrim is mostly confined to the coastline, or scattered in farms 

throughout the area (Antrim Coast and Glens AONB Management Group, 2008). The northerly 

stretch of coastline, stretching west from Ballycastle to Port Stewart is known as the Causeway 

Coast due to the presence of the Giants Causeway basalt formations and associated chalk 

cliffs.  The boulder dominated north east coast of County Antrim from Ballycastle, around Fair 

head to Belfast Lough has the smallest tidal range in the British Isles (due to the presence of 

an amphidromic point within the North Channel) and the deepest water in Northern Ireland 

(Northern Ireland Biodiversity Group, 2000). The area is known for its high tidal velocities and a 
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wide range of physical conditions are experienced along this stretch of coastline which in turn 

gives rise to a high diversity of habitats.  

Some information is available on the species present in the shallow sublittoral along the 

coastal fringes of the North Channel. These shallow sublittoral areas are important with 

regards to marine wildlife and conservation. Several species, which are rare or absent 

elsewhere in Northern Ireland, are found on the rock outcrops of the Skerries near Portrush to 

the west of Ballycastle (Northern Ireland Biodiversity Group, 2000), and a number of unusual 

species have been recorded in the shallow sublittoral regions along the North Antrim coast, 

including a rare red algae Schmitzia hiscockiana, where the North Channel appears to be a 

stronghold for the species, the algae Carpomitra costata, the crimson cushion starfish (Porania 

pulvillus), the pin head squirt (Pycnoclavella sp) and a species of nudibranch mollusc 

(Eubranchus doriae) only found at the Skerries and Fair Head (Goodwin et al., 2011).  

The location of the proposed landfall  for the option B cable lies to the south west of Fair Head. 

Fair Head is a prominent and exposed headland with a distinctive profile which is known to 

have rare cliff plants present (NIEA DoE, 2014). The rocky east coast is formed from 

carboniferous limestone with beds of sandstone and ironstone with seams of coal, this area is 

designated an ASSI (NIEA DoE, 2014). 

The Northern Ireland Littoral Survey (Wilkinson et al., 1988) enabled the classification of the 

littoral communities found around the Northern Irish coastline in order to appraise the 

conservation value of the intertidal region. Three of the survey locations fall within the 

Murlough Bay landfall area; namely; Portdoo, Murlough Bay and Ruebane Point. Biotopes 

identified during the littoral survey in these locations were indicative of boulder dominated 

rocky shores (Table 2.2).  

 At Ruebane Point to the south of Murlough Bay, the biotopes recorded suggest a 

zonation of black tar lichen (Verrucaria maura) on upper littoral fringe rock, spiral 

wrack in the upper shore, a mid shore zone of limpet- barnacles community, a lower 

shore zone of mixed red seaweeds and a sublittoral fringe of kelps dominated by 

dabberlocks (Alaria esculenta) and oarweed (Laminaria digitata). 

 In Murlough Bay the biotopes recorded suggest a more algal dominated shore with a 

zonation of the fucoids ranging from channel wrack (Pelvetia canaliculata) and spiral 

wrack on the upper shore, egg wrack (Ascophyllum nodosum) in the mid shore and 

toothed wrack (Fucus serratus) on lower shore. Rockpools on this shore were found to 

be colonised by green seaweeds (Ulva and Cladophora spp.) as well as coralline 

crusts dominated lower shallow rockpools. The kelps dabberlocks and oarweed were 

on the sublittoral fringe. There were also rocks influenced by fresh water, where fresh 

water tolerant algae were found. 

 At Portdoo to the north of Murlough Bay, the biotopes found represented a 

combination of those found at the two sites above.  
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Table 2.2: Biotopes recorded at survey sites closest to Murlough Bay during the Northern 
Ireland Littoral Survey (Wilkinson et al., 1988). 

Code* Biotope Title* Updated Code 

(Version 04.05)** 

Updated Biotope Title  

Murlough Bay  

EIR.Ala.Ldig  Alaria esculenta and 

Laminaria digitata on 

exposed sublittoral 

fringe bedrock 

IR.HIR.KFaR.Ala. 

Ldig 

Alaria esculenta and 

Laminaria digitata on 

exposed sublittoral 

fringe bedrock 

LR.Cor Corallina officinalis and 

coralline crusts in 

shallow eulittoral 

rockpools 

LR.FLR.Rkp.Cor Coralline crust-

dominated shallow 

eulittoral rockpools 

LR.G Green seaweeds 

(Enteromorpha spp. and 

Cladophora spp.) in 

upper shore rockpools 

LR.FLR.Rkp.G Green seaweeds 

(Enteromorpha spp. and 

Cladophora spp.) in 

shallow upper shore 

rockpools  

MLR.Ent Enteromorpha spp. on 

freshwater-influenced or 

unstable upper eulittoral 

rock 

LR.FLR.Eph.Ent Enteromorpha spp. on 

freshwater-influenced 

and/or unstable upper 

eulittoral rock  

MLR.Fser.R Fucus serratus and red 

seaweeds on 

moderately exposed 

lower eulittoral rock 

LR.MLR.BF.Fser.R Fucus serratus and red 

seaweeds on 

moderately exposed 

lower eulittoral rock 

SLR.Asc.Asc  Ascophyllum nodosum 

on full salinity mid 

eulittoral rock 

LR.LLR.F.Asc.FS Ascophyllum nodosum 

on full salinity mid 

eulittoral rock 

SLR.Fspi Fucus spiralis on 

moderately exposed to 

very sheltered upper 

eulittoral rock 

LR.MLR.BF.FspiB Fucus spiralis on 

exposed to moderately 

exposed upper eulittoral 

rock 

SLR.Pel  Pelvetia canaliculata on 

sheltered littoral fringe 

rock 

LR.LLR.F.Pel Pelvetia canaliculata on 

sheltered littoral fringe 

rock 

Portdoo  

ELR.Bpat Barnacles and Patella 

spp. on exposed or 

moderately exposed, or 

vertical sheltered, 

eulittoral rock 

LR.HLR.MusB.Cht 

or LR.HLR.MusB. 

Sem (dependant 

on dominant 

barnacle species) 

Chthamalus spp. on 

exposed eulittoral rock 

or Semibalanus 

balanoides on exposed 

to moderately exposed 

or vertical sheltered 

eulittoral rock  

LR.Cor Corallina officinalis and 

coralline crusts in 

shallow eulittoral 

rockpools 

LR.FLR.Rkp.Cor 

 

Coralline crust-

dominated shallow 

eulittoral rockpools 

LR.SR Sponges and shade-

tolerant red seaweeds 

on overhanging lower 

eulittoral bedrock 

LR.FLR.CvOv.SpR Sponges and shade-

tolerant red seaweeds 

on overhanging lower 

eulittoral bedrock and in 

cave entrances 

LR.UloUro Ulothrix flacca and 

Urospora spp. on 

LR.FLR.Lic.UloUro Ulothrix flacca and 

Urospora spp. on 
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Code* Biotope Title* Updated Code 

(Version 04.05)** 

Updated Biotope Title  

freshwater-influenced 

vertical littoral fringe soft 

rock 

freshwater-influenced 

vertical littoral fringe soft 

rock 

LR.Ver.Ver Verrucaria maura on 

very exposed to very 

sheltered upper littoral 

fringe rock 

LR.FLR.Lic.Ver. 

Ver 

Verrucaria maura on 

very exposed to very 

sheltered upper littoral 

fringe rock 

MIR.Ldig.Ldig.Bo Laminaria digitata and 

under-boulder fauna on 

sublittoral fringe 

boulders 

IR.MIR.KR.Ldig.Bo Laminaria digitata and 

under-boulder fauna on 

sublittoral fringe 

boulders 

MLR.Fser.Fser. 

Bo 

Fucus serratus and 

under-boulder fauna on 

lower eulittoral boulders 

LR.MLR.BF.Fser. 

Bo 

 

Fucus serratus and 

under-boulder fauna on 

exposed to moderately 

exposed lower eulittoral 

boulders 

SLR.Asc.Asc Ascophyllum nodosum 

on full salinity mid 

eulittoral rock 

LR.LLR.F.Asc.FS Ascophyllum nodosum 

on full salinity mid 

eulittoral rock 

SLR.Fspi Fucus spiralis on 

moderately exposed to 

very sheltered upper 

eulittoral rock 

LR.MLR.BF.FspiB 

or LR.LLR.F.Fspi 

(dependant on 

exposure and 

salinity) 

Fucus spiralis on 

moderately exposed to 

very sheltered upper 

eulittoral rock or Fucus 

spiralis on sheltered 

upper eulittoral rock 

SLR.Pel Pelvetia canaliculata on 

sheltered littoral fringe 

rock 

LR.LLR.F.Pel 

 

Pelvetia canaliculata on 

sheltered littoral fringe 

rock 

Ruebane Point  

EIR.Ala.Ldig Alaria esculenta and 

Laminaria digitata on 

exposed sublittoral 

fringe bedrock 

IR.HIR.KFaR.Ala. 

Ldig 

Alaria esculenta and 

Laminaria digitata on 

exposed sublittoral 

fringe bedrock 

ELR.Bpat.Cht Chthamalus spp. on 

exposed upper eulittoral 

rock 

LR.HLR.MusB.Cht.

Cht 

Chthamalus spp. on 

exposed upper eulittoral 

rock 

LR.FK Fucoids and kelps in 

deep eulittoral 

rockpools 

LR.FLR.Rkp.FK Fucoids and kelp in 

deep eulittoral rockpools 

LR.Ver.Ver Verrucaria maura on 

very exposed to very 

sheltered upper littoral 

fringe rock 

 

LR.FLR.Lic.Ver. 

Ver 

Verrucaria maura on 

very exposed to very 

sheltered upper littoral 

fringe rock 

MLR.Ent.Por Porphyra purpurea and 

Enteromorpha spp. on 

sand-scoured mid or 

lower eulittoral rock 

LR.FLR.Eph. 

EntPor 

Porphyra purpurea and 

Enteromorpha spp. on 

sand-scoured mid or 

lower eulittoral rock 

MLR.XR Mixed red seaweeds on 

moderately exposed 

lower eulittoral rock 

Discontinued; 

records reassigned 

mostly to FR types 

(e.g. 

LR.HLR.FR.Coff) 

Mixed red seaweeds on 

moderately exposed 

lower eulittoral rock 
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Code* Biotope Title* Updated Code 

(Version 04.05)** 

Updated Biotope Title  

SLR.Fspi Fucus spiralis on 

moderately exposed to 

very sheltered upper 

eulittoral rock 

LR.MLR.BF.FspiB Fucus spiralis on 

exposed to moderately 

exposed upper eulittoral 

rock 

*Biotope names and title as reported in the Northern Ireland Littoral Survey (Wilkinson et al., 1998) 

**Updated equivalent biotopes have been provided where applicable using the Marine Habitats Correlation 

Table, available online at http://jncc.defra.gov.uk/page-6767. 

2.1. Designated Sites  

A number of designated sites exist in the vicinity of the proposed Phase 2 landfall location. 

These are provided in Table 2.3 along with the approximate distances from the proposed 

landfall. 

Table 2.3: Designated sites and approximate distance from the Phase 2 landfall – 
Murlough Bay Landfall Area   

Site name Designation*  Approximate distance from 

Murlough Bay Landfall area 

(km)** 

Fair Head and Murlough Bay ASSI Proposed landfall occurs within site 

The Antrim Coast and Glens  AONB Proposed landfall occurs within site 

The Ballycastle Coalfield  ASSI  3 

Torr Head ASSI 4 

Rathlin Island ASSI, SPA and SAC 6 

Kebble (Rathlin Island) NNR 6 

Red Bay SAC >10 

White Park Bay ASSI >15 

Sheep Island SPA >15 

North Antrim Coast  
SAC, UNESCO 

World Heritage Site 
>20 

Skerries and Causeway cSAC >20 

Causeway Coast AONB >20 

Giant’s Causeway ASSI and NNR >30 

Maidens  cSAC >30 

Ailsa Craig SPA >50 

*Abbreviations: SAC - Special Area of Conservation; cSAC - candidate SAC; SPA - Special Protection Area; 

AONB - Area of Outstanding Natural Beauty; ASSI - Area of Special Scientific Interest; NNR - National Nature 

Reserve.  

** Distances provided as straight line. 

2.2. Information Gaps 
A limited number of studies are published on the intertidal habitats and biotopes around the 

proposed Phase 2 cable route landfall and the surrounding areas and there was considered to 

be insufficient detailed information to enable a full ecological assessment of the proposed 

landfall site at the scoping stage. Therefore baseline surveys were required in order to provide 

more details.  Further studies are available in the grey literature however, and these have been 

requested from the Department of the Environment (DoE) and will be included within the EIA.    



 

 

Commercial in Confidence 
1068227- 1 - B2 

Fair Head Tidal   Murlough Bay (Phase 2) 6th November 2014 10 

3. Intertidal Survey Methodology  
Prior to the surveys taking place, an intertidal survey plan was produced including a survey 

methodology and maps detailing the location of sampling stations. The survey area covered an 

area coastline of approximately 3km between Ruebane Point in the south and 60m north of 

Fall Point and encompassing Murlough Bay (Figure 1.2).   

The extent and distribution of biotopes in the vicinity of the proposed cable route (500m either 

side) was recorded. The methodology was based on the Procedural Guidance No 3-2 - in situ 

ACE biotope mapping techniques and Procedural Guidance No 3-1 - in situ biotope recording 

techniques of the Marine Monitoring Handbook (Hiscock, 2001; Wyn et al., 2001; respectively). 

In areas of sediment, samples were taken along three transects running perpendicular to the 

shore in the vicinity of the cable landfall. Along these transects sampling stations were 

selected which were representative of upper, mid and lower shore environments. Due to the 

homogeneous nature of the beaches obvious changes were only seen in a few instances. At 

these locations additional samples were taken, as per the methodology. At each sampling 

station a box core of 1/10 m
2
 was dug to a depth of 25 cm. The sediment was transferred to a 

5 mm sieve and subsequently to a 1 mm sieve if fauna were observed but were too small to be 

retained within the larger mesh size. This process was repeated four times at each sampling 

station and if no conspicuous fauna were identified, additional cores were dug until life was 

found (this process only went on for four further box cores). In addition quadrat holes were 

liquefied (through stamping) revealing further life forms where possible. The exact locations of 

each sampling station were recorded using a Garmin eTrex HC hand held GPS device.  

Species present were recorded with their relative abundances and reference specimens of 

each species found were preserved in 10% Formalin for laboratory identification and 

verification by Identichaet. The anoxic layer (if present) was measured and recorded and 

sediment samples were also taken at each sampling station and sent to Northumbrian Water 

Scientific Services
3
  for Particle Size Analysis (PSA) and Total Organic Carbon analysis (TOC). 

A walkover survey of hard substrate areas of the beach was undertaken and species and their 

abundances noted using the SACFOR scale
4
. Biotopes were mapped according to visual 

appraisal and PSA results.  

3.1. Data Analysis 
Intertidal biotopes (Connor et al., 2004) were assigned from the walk over surveys and infaunal 

data depending on the substrate sampled using expert judgement and JNCC comparative 

tables
5
. The data was examined in order to identify any species or habitats of conservation 

interest (e.g. Habitats Directive Annex I habitats, Northern Ireland Priority Habitats
6
  and 

Species
7
 UKBAP List species, rare/scarce species and habitats) using the Marine Life 

Information Network (MarLIN) resource and the Northern Ireland Environment Agency (NEIA) 

websites. 
  

                                                        

 

3
 United Kingdom Accreditation Service (UKAS) accredited laboratory 

4
 SACFOR (Superabundant, Abundant, Common, Frequent, Occasional, Rare) JNCC 1990 

http://jncc.defra.gov.uk/page-2684 

5
 Available from http://jncc.defra.gov.uk/page-3249 

6
 Available from http://www.doeni.gov.uk/niea/biodiversity/habitats-2.htm 

7
 Available from http://www.doeni.gov.uk/niea/biodiversity/sap_uk/priority_species.htm  

http://jncc.defra.gov.uk/page-3249
http://www.doeni.gov.uk/niea/biodiversity/habitats-2.htm
http://www.doeni.gov.uk/niea/biodiversity/sap_uk/priority_species.htm
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4. Results 
An intertidal survey was performed at the proposed Phase 2 export cable landfall site, along 

the length 3km of the Murlough Bay landfall area – from Ruebane Point in the south to 60m 

north of Fall Point in the north (Figures 4.1 and 4.2). The survey was carried out by two 

surveyors during the low water period of the spring tide on the 8
th
 September 2014. A summary 

and interpretation of the survey data is presented below, full details are presented in 

Appendices A and B. 

 

 

Figure 4.1 Overview of the proposed Phase 2 Murlough Bay Landfall Area  
Clockwise top left  – looking south east across the Murlough Bay landfall area,  large boulder on 
Gottier Point, looking north west across Net Port, and Northern extent of survey beyond Fall Point . 

The Murlough Bay landfall area is predominantly a boulder shore backed by highly vegetated 

steep cliffs. There is a small sandy bay (approximately 100m in width) named Net Port at the 

south eastern edge of the proposed cable corridor which is backed by bracken covered cliffs 

with large rocky boulders and skewers to either side.  

Only one transect (with three sampling stations - M1a, M1b and M1c) was sampled for infauna 

and PSA/TOC due to the small size of the sandy area at Net Port (Figure 4.2)
8
. The PSA 

results from sediment samples (Figure 4.3; Appendix B) generally agree with the visual 

assessment made of the sediment which was of predominantly medium sands (Wentworth 

Scale). Sediment types were largely homogeneous across the three sampling stations (Figure 

4.3) and TOC levels were <1 g/kg at all sampling stations.  

Species composition within sediment samples was low (Table 4.1, Appendix A), with only two 

of the three sampling stations yielding any macro-invertebrates. High numbers of the arthropod 

Bathyporeia pelagica were found within the sediment along with one Haustorius arenarius from 

mid and lower shore sampling stations. Evidence of sand hoppers was found along the top 

                                                        

 

8
 NB: While the sampling positions appear to be located on land rather than within the intertidal 

region this is due to an error within the basemap rather than an error in sampling locations. The 

difference may be due to coastal change (e.g. accretion/erosion) since map production. 
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shore. Biotopes were therefore identified as LS.LSa.St.Tal - Talitrids on the upper shore and 

strand-line and LS.LSa.MoSa.AmSco - Amphipods and Scolelepis spp. in littoral medium-fine 

sand.  
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Figure 4.2: Murlough Bay Landfall Area and survey locations 
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Figure 4.3: PSA Results from Net Port, Murlough Bay,  sampling stations 

See Appendix B for raw data. Category descriptions as per the Wentworth Scale. TOC 

values were <1 g/kg for all samples. 

 

Table 4.1: Species type and abundance in samples taken from Net Port, Murlough Bay  

Sampling Station Species Present Type Abundance 

M1a Talitrus saltator  Arthropoda Evidence of sand hoppers  

M1b Bathyporeia pelagica Arthropoda 12 

M1c Bathyporeia pelagica 

Haustorius arenarius  

Arthropoda 

Arthropoda 

119 

1 

Walkover surveys were performed along the rocky sections of the Murlough Bay landfall area. 

The northern extent of the survey area was just north of Fall Point and the southern extent was 

Ruebane Point (Figure 4.2). The topography of the shore made biotope mapping a challenge 

in some areas due primarily to the large boulders which lined the foot of the steep cliffs making 

access difficult in some places. Despite this it was possible to identify the range of species and 

habitats present and classify the biotopes. A description of each type of habitat and its 

characterising marine assemblage is provided followed by the biotope code and name that that 

habitat corresponds most closely to it in brackets. A full species list is provided in Appendix C 

and a list of biotopes identified is provided (Table 4.2). The full description of each of the 

biotopes identified can be found in Appendix D. 

To the south of the Net Port beach, the sandy shore becomes a jumble of boulders (Figure 

4.4). These gradually increase in size from around one meter in diameter to several meters 

across moving along the shore to Gottier Point. On the headlands these huge boulders were 

piled on top of each other against the bedrock of the cliff faces (Figure 4.4). 
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Figure 4.4: Rocky shore between Net Port and Gottier Point 

Left – small boulders at low water to the south of the Net Port; right - large boulders and 

bed rock at Gottier Point  

Above the high water mark the boulders and rocks between Net Port and Gottier Point were 

dominated by an extended splash zone of intertidal lichens. The surfaces of the rocks were 

home to yellow and grey lichens such as black shields (Tephromela atra var. Atra) and sea 

Ivory (Ramalina siliquosa) (LR.FLR.Lic.YG - Yellow and grey lichens on supralittoral rock). 

Beneath this black tar lichen (Verrucaria maura) dominated most of the boulder zone in the 

intertidal region. (LR.FLR.Lic.Ver.Ver - Verrucaria maura on very exposed to very sheltered 

upper littoral fringe rock). This lichen dominated community continued into the mid shore zone 

with the addition of sparse barnacles (Chthamalus spp.) and small periwinkles (Melarhaphe 

neritoides), as well as channel wrack (Pelvetia canaliculata) in sheltered places. 

(LR.FLR.Lic.Ver.B - Verrucaria maura and sparse barnacles on exposed littoral fringe rock).  

The mid shore zone boulders were home to a limpet - barnacle community interspersed with 

purple laver (Porphyra umbilicalis) and another intertidal lichen Lichina pygmaea on the lea of 

rocks (LR.HLR.MusB.Cht.Cht - Chthamalus spp. on exposed upper eulittoral rock). On this 

shore barnacles (both Chthamalus spp. and Semibalanus balanoides) were relatively sparse 

while limpets (Patella vulgata) were extremely common. The boulders were generally relatively 

barren on the mid to lower shore, with the exception of the limpet - barnacle community, until 

the extreme low water/shallow sublittoral zone was reached.  

The exception to this was where the boulders were relatively small and formed slightly more 

extended boulder fields (as opposed to being narrow piles of boulders) i.e. in the areas 

adjacent to Net Port. Where boulders were smaller there was generally more diversity with 

more fucoid algaes present in the intertidal zone. Purple laver was found on the upper shore 

rock surfaces, as well as some occasional spiral wrack (Fucus spiralis) and bladder wrack 

(Fucus vesiculosus) in the mid shore zone and with toothed wrack (Fucus serratus) being 

relatively common on the lower shore. Dense patches of thongweed (Himanthalia elongate) 

were found in the extreme low water  before giving way to a kelp bed on the lower shore 

(LR.LLR.F.Fspi.X - Fucus spiralis on full salinity upper eulittoral mixed substrata; 

LR.MLR.BF.FvesB - Fucus vesiculosus and barnacle mosaics on moderately exposed mid 

eulittoral rock; LR.MLR.BF.Fser.Bo - Fucus serratus and under-boulder fauna on exposed to 

moderately exposed lower eulittoral boulders, LR.HLR.FR.Him - Himanthalia elongata and red 

seaweeds on exposed to moderately exposed lower eulittoral rock respectively). Limpets were 

frequent throughout these small boulder areas, as well as flat winkles (Littorina obtusata) 

present on fucoids, with the occasional dog whelk (Nucella lapillus) and beadlet anemone 

(Actinia equina) present.  In the lower shore areas, as the canopy of fucoids/kelps increased, 

an increased number of small seaweeds could be found on the rock surface including an 

under-storey of sea lettuce (Ulva lactuca), pepper dulse (Osmundea pinnatifida), false and true 

Irish moss (Mastocarpus stellatus and Chondrus crispus respectively), coral weed (Corallina 

officinalis) and encrusting brown and red seaweeds (Ralfsia verrucosa and 

Lithothamnion/Lithophyllum spp. respectively). At the extreme low shore, amongst a jumble of 

partially submerged boulders and rocks, is a dense bed of oarweed (Laminaria digitata). Shore 

crabs (Carcinus maenas), gammarid shrimps (Gammarus sp.), and some breadcrumb sponge 

(Halichondria panicea) were found under movable boulders. 
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Where boulders were large and piled up against each other in the lower shore the majority of 

the upper and exposed surfaces of the rocks were relatively bare, with the exception of limpets 

which were common on all rock surfaces and small periwinkles (Littorina littorea), sparse 

barnacles and the occasionally seed mussel (Mytilus edulis) in crevices (LR.HLR.MusB.Sem - 

Semibalanus balanoides on exposed to moderately exposed or vertical sheltered eulittoral 

rock). 

Wherever boulders were present on the lower shore (whatever their size) the damp areas 

between boulders were home to an assortment of small seaweeds which inhabited the lower 

sections of rocks which rested in water even at low water. These including Irish moss, false 

Irish moss, coral weed, dulse (Palmaria palmata), red rags (Dilsea carnosa), Ceramium 

virgatum, Membranoptera alata, Lomentaria articulate, the encrusting algae Hildenbrandia 

rubra and the green algae sea lettuce and Cladophora rupestris, overlying a crust of pink 

encrusting algaes (Lithophyllum/Lithothamnion spp.)  (LR.HLR.FR.Coff.Coff - Corallina 

officinalis and Mastocarpus stellatus on exposed to moderately exposed lower eulittoral rock). 

The underside and overhangs of the boulders were colonised by some species of sponge 

(such as breadcrumb sponge) and spiral worms (Spirorbis spirorbis) (Figure 4.5). One 

interesting find in this zone was a rare stalked kaleidoscope jellyfish (Haliclystus auricula) 

resting on a kelp frond.  

 

  

Figure 4.5: Gaps between lower shore boulders colonised with pink encrusting algae Irish 
moss, coral weed, sponges and dabberlocks.  

 

The boulders of the extreme lower shore / shallow sublittoral were colonised along the length 

of the survey area by a kelp zone. Initially this was dominated by an abundance of dabberlocks 

(Alaria esculenta) and oarweed (IR.HIR.KFaR.Ala.Ldig - Alaria esculenta and Laminaria 

digitata on exposed sublittoral fringe bedrock). Further offshore oarweed and some cuvie 

(Laminaria hyperborea) were visible subtidally. (IR.MIR.KR.Ldig.Bo - Laminaria digitata and 

under-boulder fauna on sublittoral fringe boulders). Many of the kelp stipes supported the red 

seaweeds such as dulse on their stipes, as well as blue rayed limpets (Patella pellucida). This 

kelp zone could be seen in the clear seawater, extending out between 10 – 20 meters 

offshore. 

Beneath the canopy of kelp there was an under-storey of red algae including Irish moss, false 

Irish moss, coral weed, dulse, red rags, Ceramium virgatum, Membranoptera alata, Lomentaria 

articulate and the green algae Cladophora rupestris. The rock surfaces under these small 

seaweeds were pink due to a super-abundance of pink encrusting algaes 

(Lithothamnion/Lithophyllum spp).  

North west of Net Port there are rocky outcrops both on the beach and slightly offshore, 

forming rocky islands and a beach made up of pebbles and cobbles. Here, there is an area 

made up of flat sedimentary wave cut platforms (Figure 4.6). This area of soft sedimentary 

rock, as opposed to the more common hard black rock of the outcrops and boulders, provided 

a different habitat, being more densely colonised by seaweeds. On the top shore yellow and 

grey lichens including Verrucaria maura and black shields colonise the rock faces 

(LR.FLR.Lic.YG - Yellow and grey lichens on supralittoral rock). The rock surface was covered 
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in an abundance of algae; including the red encrusting alga Rhodothamniella floridula, pepper 

dulse, Irish moss, false Irish moss, the green algae Stypocaulon scoparium and Ulva linza. 

There were also a few rock pools found to be colonised by green seaweeds (LR.FLR.Rkp.G – 

Green seaweeds (Enteromorpha spp. and Cladophora spp). in shallow upper shore rock 

pools). Limpets were also seen in high numbers on these platforms.  

Just west of these sedimentary platforms there are more large rocky outcrops within which is a 

boat launch area known as Boat Port (Figure 4.6). This area was made up of loose cobbles 

and pebbles were an abundance of dead seaweed was washed up. 

 

  

Figure 4.6: Rocky shore between Net Port and Doon  
Left - Densely colonised white sedimentary rock platforms; right Boat Port with cobble 

shore and washed up seaweed 

Beyond Boat Point, before the headland of Doon, there is a small embayment made up of 

small boulders which were more densely colonised by fucoid algaes, the type depending on 

the position on the shore. Spiral wrack was found on the top shore, bladder wrack on the mid 

shore and toothed wrack on the lower shore, and fringed by a kelp bed predominately made up 

of oarweed (LR.LLR.F.Fspi.X, LR.MLR.BF.FvesB, LR.MLR.BF.Fser.Bo and 

IR.MIR.KR.Ldig.Bo, respectively). In this area there were also patches of dense and egg wrack 

(Ascophyllum nodosum) corresponding to the biotope LR.LLR.F.Asc.FS - Ascophyllum 

nodosum on full salinity mid eulittoral rock.  

The remainder of the shore north west of Doon to Far Point was made up of a narrow band of 

boulders (Figure 4.7). The shore was generally no wider than 10 meters, with the exception of 

one area in at Portdoo which comprised of a 35 meter wide boulder area, where an abundance 

of dead seaweed had washed up. Along the length of this shore the marine communities 

exhibited clear zonation. The top shore boulders were dominated by yellow and black lichen 

communities (LR.FLR.Lic.YG). The upper shore zone was dominated by black tar lichen, with 

a barnacle - limpet zone (with both Chthamalus spp. and Semibalanus balanoides present) 

extending almost to the low water mark (LR.FLR.Lic.Ver.Ver and LR.HLR.MusB.Cht.Cht). 

Some fucoid species (channel wrack, spiral wrack, bladder wrack and toothed wrack) were 

found in more sheltered areas where the beach was slightly wider, with some egg wrack 

(Ascophyllum nodosum) with its characteristic epiphyte Vertebrata lanosa, attached on the lea 

of rocks in the mid shore (particularly at Portdoo). The whole shore line was fringed by a kelp 

zone dominated by thong weed, dabberlocks and oarweed moving away from the shore. The 

species found and the biotopes identified in along this boulder shore mirrored those already 

described for the small boulder areas south east of the sandy area (LR.LLR.F.Fspi.X, 

LR.MLR.BF.FvesB, LR.MLR.BF.Fser.Bo, LR.HLR.FR.Him and IR.HIR.KFaR.Ala.Ldig 

respectively, with some LR.LLR.F.Asc.FS in sheltered mid shore areas). Along this stretch of 

coast there were occasional wave cut platform of white sedimentary rock was on this 

predominantly boulder shore, and where these were found, they had a distinct algal dominated 

community (as described above). 

The northern edge of the survey area (North of Fall Point) was marked by steep vegetated 

cliffs Grey Man (a rocky outcrop on the eastern extent of Fair Head). Here, as at the eastern 

extent, the shore comprised of huge boulders piled up against the bedrock of the headland and 

the species recorded and biotopes identified were of a similar nature to those found on the 
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southern headland of this survey area, with large extensive splash zone of lichens leading 

down to kelp in the shallow sublittoral below (from the top shore to the lower shore: 

LR.FLR.Lic.YG, LR.FLR.Lic.Ver.Ver, LR.HLR.MusB.Cht.Cht, LR.HLR.MusB.Sem, 

LR.HLR.FR.Coff.Coff, IR.HIR.KFaR.Ala.Ldig and IR.MIR.KR.Ldig.Bo respectively). 

 

 

Figure 4.7: Boulder shore found north of Doon,  
Left –Wide lichen splash zone on boulders North of Fall Point; right - Shore at Portdoo 

 

Table 4.2: Biotopes recorded on Murlough Bay survey 8
th

 September 2014 

Biotope Title 

LR.HLR.MusB.Cht.Cht  Chthamalus spp. on exposed upper eulittoral rock 

LR.HLR.MusB.Sem  Semibalanus balanoides on exposed to moderately exposed or 

vertical sheltered eulittoral rock 

LR.HLR.FR.Coff.Coff Corallina officinalis and Mastocarpus stellatus on exposed to 

moderately exposed lower eulittoral rock 

LR.HLR.FR.Him  Himanthalia elongata and red seaweeds on exposed to 

moderately exposed lower eulittoral rock 

LR.MLR.BF.FvesB  Fucus vesiculosus and barnacle mosaics on moderately 

exposed mid eulittoral rock 

LR.MLR.BF.Fser.Bo Fucus serratus and under-boulder fauna on exposed to 

moderately exposed lower eulittoral boulders 

LR.LLR.F.Fspi.X  Fucus spiralis on full salinity upper eulittoral mixed substrata  

LR.LLR.F.Asc.FS Ascophyllum nodosum on full salinity mid eulittoral rock 

LR.FLR.Lic.YG  Yellow and grey lichens on supralittoral rock 

LR.FLR.Lic.Ver.B Verrucaria maura and sparse barnacles on exposed littoral 

fringe rock 

LR.FLR.Lic.Ver.Ver Verrucaria maura on very exposed to very sheltered upper 

littoral fringe rock 

LR.FLR.Rkp.G  Green seaweeds (Enteromorpha spp. and Cladophora spp.) in 

shallow upper shore rockpools) 

LS.LSa.St.Tal Talitrids on the upper shore and strand-line 

LS.LSa.MoSa.AmSco  Amphipods and Scolelepis spp. in littoral medium-fine sand  

IR.HIR.KFaR.Ala.Ldig Alaria esculenta and Laminaria digitata on exposed sublittoral 

fringe bedrock 

IR.MIR.KR.Ldig.Bo Laminaria digitata and under-boulder fauna on sublittoral fringe 

boulders 
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5. Discussion 

5.1. Intertidal Communities Characterisation  
Intertidal surveys were performed on the section of coastline at Murlough Bay landfall area 

where the Phase 2 cable route is proposed to come ashore. Murlough Bay landfall area was 

found to be predominantly rocky with large boulders and skewers backed by steep vegetated 

cliffs, and one small sandy bay which comprised moderately sorted medium sands. The area 

surveyed fell between Fall Point to the north and Ruebane to the south. 

Sediment sample analysis revealed a high number of arthropods on the mid to low shore, with 

the sample dominated by Bathyporeia pelagica. There was also evidence of sand hoppers on 

the top shore. Impoverished sands are a feature of highly mobile sediment in exposed areas 

and commonly support low species richness and abundance but this area is afforded some 

protection and shelter as the bay in recessed in the coastline which could explain the higher 

number of Amphipods found. Furthermore, Amphipods such as sand hopper do not thrive in 

highly polluted areas and are used as indicators of good environmental status (Gomez-

Gesteira & Dauvin, 2000). 

Due the rocky nature of the majority of the stretch of coastline, the shores create an 

abundance of different niches for marine communities to exist. The survey location exhibited 

little tidal movement over the low water period, due to the location of an amphidromic point in 

the North Channel region (Dipper et al., 2007), and the coastline has the smallest tidal range in 

the British Isles and the deepest water in Northern Ireland (Northern Ireland Biodiversity 

Group, 2000). The result of this small tidal range leads to a compressed littoral zonation of 

biotopes (Dipper et al., 2007), which manifested itself on the lower shore/sublittoral fringe 

where the biotopes found represented a mixture between lower shore, infralittoral and even 

mid shore communities. Species that are therefore usually separate from each other on other 

shores with a large tidal range were therefore found in close proximity to each other. As a 

result of this many of the distinct marine communities found did not easily fit into a specific 

biotope, however full descriptions of the communities were provided as well as best fit JNCC 

biotopes. 

5.2. Comparison with Previous Studies  
The results of this intertidal survey broadly agree with the findings of other authors (e.g. Saville 

and Hutchinson, 2006, in Ritchie and Ellis, 2009), in that the coast of Northern Ireland and 

County Antrim was found to have a diverse array of flora and fauna. As stated in the 

introduction information is scarce on the intertidal ecology of the Murlough Bay landfall area, 

with the exception of the Northern Ireland Littoral Survey (Wilkinson et al., 1988) which took 

place in the late 1980s at three sites within the proposed landfall area.  

The results of this survey generally agree with the findings of the Northern Ireland Littoral 

Survey (Wilkinson et al., 1988). Overall the species composition and habitats found in this 

survey and the Northern Ireland Littoral Survey were very similar. In addition biotopes 

identified were very similar, although there were some exceptions, however some of these may 

have been down to differing methodologies (no information is available of the methodology 

employed by the Northern Ireland Littoral Survey) and biotope transition over time.  No splash 

zone lichens were identified (LR.FLR.Lic.YG ) on the Northern Ireland literal Survey, however 

this may have been beyond the scope of this surveys as these species live in the superlittoral 

(i.e. above the intertidal area, therefore outwith their methodology).  

In the survey undertaken by Wilkinson et al. (1988) the fucoid dominated biotopes identified 

were indicative of a higher density of colonisation than found on this survey.   For example 

LR.MLR.BF.FspiB - Fucus spiralis on exposed to moderately exposed upper eulittoral rock, is 

characterised by a dense band of spiral wrack, however on this survey the density of spiral 

wrack was not considered to be great enough to justify this biotope selection hence 

LR.LLR.F.Fspi.X was selected. Another example of this is the channel wrack (Pelvetia 

canaliculata) dominated biotope LR.LLR.F.Pel on the upper shore which was found at both the 
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Murlough Bay and Portdoo sites. While some channel wrack was found in this current survey 

at these locations this species of wrack was not found to provide a dense covering 

characteristic of LR.LLR.F.Pel. As a result these areas of sparse channel wrack were assigned 

LR.FLR.Lic.Ver.B, which is often found to contain sparse channel wrack.  

The Northern Ireland Littoral Survey identified a number of rockpool biotopes 

(LR.FLR.Rkp.Cor, LR.FLR.Rkp.G and LR.FLR.Rkp.FK) however in this survey very few 

rockpools were found. This difference may be explained a difference in how the surveyors of 

the Northern Ireland Littoral Survey defined rockpools.  In this current survey rockpools were 

defined as pools within rock where water was trapped at low water, therefore the only 

rockpools found were in the platforms of sedimentary rock.  It may have been that the Northern 

Ireland Littoral Survey identified gaps between boulders at low water as rockpool and therefore 

attributed them to LR.FLR.Rkp.Cor, whereas this survey attributed this biotope of 

LR.HLR.FR.Coff.Coff, which has a different code, but very similar species composition. 

5.3. Species or Habitats of Conservation Interest 
Two of the species recorded during the intertidal survey of the Murlough Bay landfall area are 

listed within the Northern Ireland Priority Species, namely the stalked jellyfish Haliclystus 

auricular and Egg wrack, Ascophyllum nodosum, and two of the habitats recorded are Priority 

Habitats - Intertidal Chalk and Intertidal under boulder communities. Furthermore, two of the 

habitats encountered are described within the Annex I habitats of the Habitats Directive as 

outlined below. It is worth noting that although these habitats and species are considered to be 

of conservation importance, they are not automatically protected if they are not within a 

conservation area or if their extent is limited. 

Intertidal underboulder communities (Priority Habitat)
9
 

This habitat is found from the mid-shore down to the extreme lower shore, and encompasses 

areas of boulders (greater than 256 mm diameter) that support a diverse underboulder 

community. The underboulder habitat forms a series of microhabitats that add greatly to the 

biodiversity of a shore. Boulders with a limited underboulder community are not included in this 

Priority habitat, as may occur for example where boulders are embedded in sediment, in low 

salinity conditions, and where boulders experience high levels of mobility and scour.  

Underboulder communities are generally dominated by an encrusting fauna of bryozoans, 

sponges, sea squirts, barnacles, and calcareous tube worms, with a range of crustaceans, 

scale worms and brittle stars often found. Illustrative biotopes of this habitat are 

LR.MLR.BF.Fser.Bo - Fucus serratus and under-boulder fauna on exposed to moderately 

exposed lower eulittoral boulders and IR.MIR.KR.Ldig.Bo - Laminaria digitata and under-

boulder fauna on sublittoral fringe boulders. Whilst boulders are widespread around the UK 

coast, only a component of these support a diverse underboulder community.  

While boulders dominated the shoreline of the Murlough Bay landfall area the underboulder 

communities found were not particularly diverse as the majority boulders were very anchored 

down by the weight of other boulders, making moving them difficult if not impossible. Where 

boulders could be moved species found were not typical for this biotope as no hydroids, sea 

squirts or bryozoans were found and very few crabs.   

Egg wrack, Ascophyllum nodosum (Priority Species) 

Egg wrack is a large brown alga, which can grow to 2m long and live for several decades. Egg 

wrack is one of the most common seaweeds; however it seems recruitment is poor. This 

species is a priority in Northern Ireland as it has undergone rapid decline. Egg wrack was 

found on this survey in limited specific to the east of Net Port and in at Portdoo. 

 

 

                                                        

 

9
 http://jncc.defra.gov.uk/page-6021 

http://jncc.defra.gov.uk/page-6021
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Stalked jellyfish, Haliclystus auricular (Priority Species) 

Information on the status of this stalked jellyfish in Northern Ireland is scarce; however within 

the UK as a whole this species has undergone a marked decline.
10

 The stalked jellyfish are 

considered to be good indicator species – as they are sensitive to pollution and environmental 

change, therefore any change in distribution and abundance can be used as an indicator of 

environmental health. 

One individual was found on this shore, making its occurrence rare. 

Vegetated sea cliffs (Annex 1 Habitat) 

The cliffs present within the Murlough Bay landfall area equate to “vegetated sea cliffs” as 

included in the Habitats Directive Annex I list of habitat types
11

. These are classified as areas 

of steep slopes fringing hard or soft coasts, created by past or present marine erosion, and 

supporting a wide diversity of vegetation types with variable maritime influence. Exposure to 

the sea is a key determinant of the type of sea cliff vegetation. The most exposed areas 

support maritime vegetation dominated by a range of salt-tolerant plants. It should be noted 

that none of the Annex I Vegetated Sea cliffs found in this survey is within a Special Area of 

Conservation (SAC). 

Reefs (Annex 1 Habitat) 

The rocky areas within the survey area may equate to ‘Reef’ as included in the Habitats 

Directive Annex I list of habitat types, as these features are defined as “rocky marine habitats 

or biological concretions that rise from the seabed”. Intertidal areas are only included within 

this Annex I type where they are connected to subtidal reefs. Rocky reefs are extremely 

variable; both in structure and in the communities they support (see JNCC website
12

 for full 

description). These range from vertical rock walls to horizontal ledges, sloping or flat bedrock, 

broken rock, boulder fields, and aggregations of cobbles. Reefs are characterised by particular 

communities which vary according to local conditions. While boulders and bedrock dominated 

the Murlough Bay landfall area, and this may be classified as Annex I reef, it should be noted 

that none of the found in this survey is within a SAC.  

 

In addition to the features listed above Intertidal Chalk (a form of limestone) is a priority feature 

in Ireland
13

. White sedimentary platforms were recorded; these habitats were found 

sporadically throughout the Murlough Bay landfall area and were not particularly common 

(recorded just north of Net Port in Murlough Bay and sporadically between Drumakill Point and 

Fall Point). The geology of the North Antrim coastline is known to comprise of limestone and so 

it is possible that the platforms would equate to intertidal chalk. A study of the geology of the 

shore line is outwith the scope of this survey however it may require further attention within the 

EIA.  

  

                                                        

 

10
 http://jncc.defra.gov.uk/_speciespages/2307.pdf 

11
 http://jncc.defra.gov.uk/page-1523 

12
 http://jncc.defra.gov.uk/protectedsites/sacselection/habitat.asp?FeatureIntCode=H1170 

13
 http://www.doeni.gov.uk/niea/biodiversity/whatisbiodiversity/hap_uk/hap_ni.htm 

http://jncc.defra.gov.uk/_speciespages/2307.pdf
http://jncc.defra.gov.uk/page-1523
http://jncc.defra.gov.uk/protectedsites/sacselection/habitat.asp?FeatureIntCode=H1170
http://www.doeni.gov.uk/niea/biodiversity/whatisbiodiversity/hap_uk/hap_ni.htm
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6. Conclusion 
The literature reviews and surveys performed have allowed the marine communities in the 

area around the proposed Phase 2 cable route landing point to be characterised (Table 6.1). 

 

Table 6.1: Summary of survey findings  

Location  Substratum Predominant Biota 

Murlough Bay Landfall 

Area 

Boulders 

and bed 

rock 

Splash zone lichens; Limpet and barnacle 

community; Lower shore robust red algal 

communities; Sublittoral kelp bed, with 

dabberlocks and oarweed. 

Boat Port to Doon,  

Just north of Net Port, 

Portdoo 

Small 

Boulders 

Zonation of fucoid algaes on boulders. 

Boat Port to Doon,  

Portdoo 

Small 

Boulders 

Small patches of egg wrack.  

Net Port Medium 

sand 

Evidence of sand hoppers and arthropods 

(Bathyporeia pelagica and Haustorius arenarius) 

found in sample. 

Boat Port, Drumnakill 

Point to Fall point 

Sedimentar

y wave cut 

platforms 

Algal dominated (including Rhodothamniella 

floridula, pepper dulse, Irish moss, false Irish 

moss, the green algae Stypocaulon scoparium 

and Ulva linza). 

 

The intertidal surveys revealed the landfall location is situated on a vast shoreline primarily 

made up of rocky boulders and steep cliffs, with some rocky skewers. There is one small 

sandy bay no more than 100m in width to the south west of the surveyed area. The rocky 

shores were diverse in habitats due to the topography of these shores. While a number of 

species and habitats of conservation interest were found they do not fall within a protected 

area.
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Appendix A – Physical Details of Net Port, Murlough Bay, Sediment Survey 

Sampling 

station 

Date Coordinates Depth of anoxic 

layer (cm) 

Notes 

Latitude     Longitude 

M1a 07/09/2014 5512'32.6 00606'53.7 None Evidence of sand hoppers 

M1b  07/09/2014 5512'32.9 00606'53.1 None n/a 

M1c 07/09/2014 5512'32.7 00606'53.0 None Damp sand quite compacted 
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Appendix B – PSA and TOC Results of Sediment Samples 

Sample ID 
less than 63 

um (%) 

63 to 125 

um (%) 

125 to 250 

um (%) 

250 to 500 

um (%) 

500 to 1000 

um (%) 

1000 to 2000 

um (%) 

2000 to 4000 

um (%) 

4000 to 8000 

um (%) 

Organic carbon 

(g/kg) 

M1a 0.9400 12.88 15.08 70.89 0.20 0.00 0 0 <1.0 

M1b 1.440 2.93 20.24 73.12 2.20 0.07 0 0 <1.0 

M1c 2.100 11.85 25.87 59.46 0.70 0.03 0 0 <1.0 
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Appendix C – Species List  

Table 7.1: Species list from the intertidal survey of the Murlough Bay landfall area on the 8
th

 
September 2014 

Latin name Common Name Abundance 

Halichondria panicea Breadcrumb sponge O 

Porphyra sp. Bright orange sponge O 

Actinia equina Beadlet anemone O 

Haliclystus auricula Stalked Jellyfish R 

Harmothoe sp. Scale worm R 

Spirorbis spirorbis Tubeworm O 

Petrobius maritimus Sea bristletails O 

Chthamalus sp. Barnacle F 

Semibalanus balanoides Acorn barnacle C 

Bathyporeia pelagica Amphipod A 

Haustorius arenarius  Amphipod R 

Talitridae sp. Sandhopper S 

Gammaridae sp. Gammarid O 

Littorina littorea Edible periwinkle F 

Littorina obtusata Flat periwinkle O 

Melarhaphe neritoides Small Periwinkle F 

Mytilus edulis Seed mussel O 

Nucella lapillus Dog whelk R 

Patella pellucida Blue rayed limpet O 

Patella vulgata Common limpet A 

Cladophora rupestris Green algae O 

Spongomorpha arcta Branching Cladophora O 

Ulva lactuca Sea lettuce O 

Ulva linza Slender sea lettuce C 

Alaria esculenta Dabberlocks A 

Ascophyllum nodosum Egg wrack O 

Fucus serratus Toothed wrack F 

Fucus spiralis Spiral wrack C 

Fucus vesiculosus Bladder wrack C 

Himanthalia elongata Thongweed A 

Laminaria digitata Oarweed A 

Laminaria hyperborea Cuvie O 

Pelvetia canaliculata Channel wrack O 

Ceramium virgatum Red pool algae O 

Chondrus crispus Irish moss C 

Corallina officinalis Coral weed F 

Dilsea carnosa Red rags O  

Hildenbrandia rubra Red encrusting species O 

Lithothamnion or Lithophyllum sp. Red encrusted algae S 

Lomentaria articulata Bunny ears O 

Mastocarpus stellatus False Irish moss F 

Osmundea pinnatifida Pepper Dulse  F 
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Latin name Common Name Abundance 

Palmaria palmata Dulse O 

Porphyra umbilicalis Laver C 

Ralfsia verrucosa Limpet paint O 

Rhodothamniella floridula Red furry encrusted algae F 

Caloplaca marina Yellow lichen O - C 

Lichina pygmaea Tufty black lichen  C 

Ramalina siliquosa Sea Ivory F 

Tephromela atra var. Atra Black shields F 

Verrucaria maura Black tar lichen S 
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Appendix D – Biotope Descriptions  

Biotope Title Description 

LR.HLR.MusB.Cht.Cht  Chthamalus spp. on exposed upper 

eulittoral rock 

Very exposed to moderately exposed upper and mid eulittoral bedrock and boulders characterised by a 

dense community of barnacles, including Chthamalus montagui, Chthamalus stellatus and Semibalanus 

balanoides, and the limpet Patella vulgata. Damp cracks and crevices in the rock provide a refuge for small 

individuals of the mussel Mytilus edulis, and the winkles Melarhaphe neritoides and Littorina saxatilis. 

These crevices can also be occupied by encrusting coralline algae and the anemone Actinia equina. 

Patches of the black lichen Verrucaria maura and the green seaweed Enteromorpha intestinalis may be 

present, though in low abundance (Occasional). Shaded vertical littoral fringe and upper eulittoral bedrock 

may be characterised by the shade-tolerant red seaweeds Catenella caespitosa, Bostrychia scorpioides 

and/or Lomentaria articulata. Where the turf of C. caespitosa is well established, barnacles are rare. 

Geographical variation: There is much regional variation in the distribution and zonation of Chthamalus 

spp. On the west coast Chthamalus spp. dominate the upper eulittoral, often forming a distinct white band 

above a darker band of S. balanoides in the mid eulittoral zone (Sem). C. montagui is better adapted to 

resist desiccation and, therefore, extends further up the shore. In the south-west Chthamalus spp. can be 

the dominant barnacles throughout the eulittoral zone 

LR.HLR.MusB.Sem  Semibalanus balanoides on 

exposed to moderately exposed or 

vertical sheltered eulittoral rock 

Exposed to moderately exposed mid to upper eulittoral bedrock and large boulders characterised by dense 

barnacles Semibalanus balanoides and the limpet Patella vulgata. The community has a relatively low 

diversity of species though occasional cracks and crevices in the rock can provide a refuge for small 

individuals of the mussel Mytilus edulis, the winkle Littorina saxatilis and the whelk Nucella lapillus. 

Seaweeds are usually not found in high numbers though fissures and crevices in the bedrock can hold a 

sparse algal community including the green seaweed Enteromorpha intestinalis. On some shores the olive 

green lichen Verrucaria mucosa can be present in some abundance (Frequent). Three variants have been 

described: A S. balanoides and P. vulgata dominated community on bedrock (Sem.Sem); S. balanoides 

and sparse Fucus vesioculosus and red seaweeds (Sem.FvesR); and barnacles and L. littorea eulittoral 

boulders and cobbles (Sem.LlitX) 

LR.HLR.FR.Coff.Coff 

 

Corallina officinalis and 

Mastocarpus stellatus on exposed 

to moderately exposed lower 

eulittoral rock 

Exposed lower eulittoral rock or moderately exposed lower eulittoral vertical rock that supports a dense turf 

of the red seaweed Corallina officinalis, often on wave surged rocky slopes. There is usually a low 

abundance of other turf-forming red seaweeds such as Lomentaria articulata, Mastocarpus stellatus, 

Palmaria palmata and Osmundea pinnatifida. Other seaweeds that occur in low abundance includes the 

wrack Himanthalia elongata and the kelp Laminaria digitata, while the brown seaweed Leathesia difformis 
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Biotope Title Description 

can be found growing on and around the other seaweeds. Green seaweeds such as Enteromorpha 

intestinalis, Ulva lactuca and Cladophora rupestris are also present. The coralline turf creates a micro-

habitat for small animals such as the colonial tube building polychaete Pomatoceros sp. and the barnacle 

Semibalanus balanoides. The mussel Mytilus edulis is often found in small cracks and crevices while the 

sponges Halichondria panicea and Hymeniacidon perleve can be found in shaded areas or on overhangs. 

The limpets Patella ulyssiponensis and Patella vulgata can be found on the bedrock underneath the turf. 

The brown seaweed Bifurcaria bifurcata and the barnacle Balanus perforatus may occur in the extreme 

south-west. 

LR.HLR.FR.Him  Himanthalia elongata and red 

seaweeds on exposed to 

moderately exposed lower eulittoral 

rock 

Exposed to moderately exposed lower eulittoral bedrock characterised by the wrack Himanthalia elongata 

with a dense turf of red seaweeds beneath. H. elongata may occur on tide-swept, sheltered shores in sea 

lochs (e.g. Loch Maddy). The wrack Fucus serratus is normally present as well. The predominant red 

seaweeds are usually Mastocarpus stellatus, Osmundea pinnatifida, Corallina officinalis and Palmaria 

palmata that tend to grow over a crust of the pink coralline algae Lithothamnion spp. Any patches between 

the algal turf may be colonised by barnacles Semibalanus balanoides, or Balanus perforatus in the south-

west, and by the limpet Patella vulgata. Pits and crevices in the rock often provide a refuge for the whelk 

Nucella lapillus, the winkle Littorina spp. and small individuals of the mussel Mytilus edulis. Besides the 

dominant seaweeds there are a number of other red, brown and green seaweeds present. These include 

species such as the red seaweeds Dumontia contorta, Lomentaria articulata, Porphyra spp., the kelp 

Laminaria digitata and the green seaweeds Enteromorpha intestinalis, Ulva lactuca and Cladophora 

rupestris. 

LR.MLR.BF.FvesB  Fucus vesiculosus and barnacle 

mosaics on moderately exposed 

mid eulittoral rock; 

 

Exposed to moderately exposed mid eulittoral bedrock and boulders are frequently characterised by a 

mosaic of the barnacle Semibalanus balanoides and the wrack Fucus vesiculosus. The limpet Patella 

vulgata and the whelk Nucella lapillus are typically present, whilst the anemone Actinia equina and small 

individuals of the mussel Mytilus edulis are confined to crevices. Underneath the F. vesiculosus is a 

community of red seaweeds, including Corallina officinalis, Mastocarpus stellatus and Osmundea 

pinnatifida, usually with the winkles Littorina littorea and Littorina spp. present. Opportunistic seaweeds 

such as Enteromorpha intestinalis may occur in patches recently cleared on the rock or growing on the M. 

edulis. 

LR.MLR.BF.Fser.Bo 

 

Fucus serratus and under-boulder 

fauna on exposed to moderately 

exposed lower eulittoral boulders 

Exposed to moderately exposed lower eulittoral boulders with the wrack Fucus serratus community of a 

high species richness as the presence of the boulders increases the micro-habitat diversity. The upper 

surfaces of the boulders are colonised by a very similar fauna to the other F. serratus biotopes, including 

species such as the limpet Patella vulgata, the whelk Nucella lapillus, the anemone Actinia equina and the 

barnacle Semibalanus balanoides. The shaded sides of the boulders are, depending on environmental 
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Biotope Title Description 

conditions, often colonised by a variety of foliose red seaweeds, including Mastocarpus stellatus, 

Lomentaria articulata, Osmundea pinnatifida, Palmaria palmata and Chondrus crispus. Coralline algae 

such as Corallina officinalis and coralline crusts, as well as the green seaweeds Enteromorpha intestinalis 

and Ulva lactuca, can be found underneath the F. serratus canopy or in patches on the boulders. The 

species composition underneath the boulders varies considerably depending on the underlying 

substratum. On muddy shores the fauna living under the boulders may be limited to a few infaunal species, 

such as the polychaete Cirratulus cirratus. Where more space is available beneath the boulders there may 

be a rich assemblage of animals. Characteristic mobile species include the crabs Porcellana platycheles 

and Carcinus maenas. Also present on and beneath the boulders are the tube-forming polychaete 

Pomatoceros triqueter, spirorbid polychaetes and a few winkles such as Littorina obtusata/mariae and 

Littorina littorea or even the top shell Gibbula cineraria. Encrusting colonies of the sponge Halichondria 

panicea are also typical of the undersides of boulders, while the hydroid Dynamena pumila colonies can be 

found on the F. serratus fronds. The richest examples of this biotope also contain a variety of brittlestars, 

ascidians and small hydroids 

LR.LLR.F.Fspi.X   Fucus spiralis on full salinity upper 

eulittoral mixed substrata;  

Moderately exposed to sheltered full salinity upper eulittoral mixed substrata characterised by a band of 

the wrack Fucus spiralis. Occasional clumps of the wrack Pelvetia canaliculata can be overgrowing the 

black lichen Verrucaria maura and the olive green lichen Verrucaria mucosa. On the more stable boulders 

underneath the fronds the red crust Hildenbrandia rubra can be found along with the barnacle 

Semibalanus balanoides and the limpet Patella vulgata. The winkles Littorina littorea and Littorina saxatilis 

can be found on and among the boulders and cobbles, while amphipods and the crab Carcinus maenas 

can be present either underneath the boulders or among the brown seaweeds. The green seaweed 

Enteromorpha intestinalis can occur in some abundance especially during the summer. 

LR.LLR.F.Asc.FS  Ascophyllum nodosum on full 

salinity mid eulittoral rock.  

Bedrock, stable boulders and cobbles in the mid-eulittoral zone of moderately exposed to extremely 

sheltered shores, in fully marine conditions, characterised by a dense canopy of the wrack Ascophyllum 

nodosum. Another wrack Fucus vesiculosus may in some places co-dominate the canopy. The hydroid 

Dynamena pumila can form colonies on the wracks F. vesiculosus and Fucus serratus. Variations in the 

ratio of A. nodosum and F. vesiculosus in the overlying canopy have little effect on the under-storey 

species. Beneath the canopy are a diverse array of filamentous and foliose red seaweeds, including 

Mastocarpus stellatus, Chondrus crispus, Gelidium pusillum and coralline crusts. The filamentous red 

seaweed Polysiphonia lanosa is usually present on A. nodosum as an epiphyte. A few green seaweeds 

including Cladophora rupestris and Enteromorpha spp. are also present in moderate to low densities. On 

the bedrock and boulders beneath the seaweed canopy is a fauna including the barnacle Semibalanus 

balanoides, the limpet Patella vulgata, tube-forming spirorbid polychaetes and the anemone Actinia 
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equina. The latter can be present in damp cracks and crevices. On and among the seaweeds are mobile 

species including the winkles Littorina littorea and Littorina obtusata, the whelk Nucella lapillus or even the 

crab Carcinus maenas. At the top of the A. nodosum zone there might be the occasional presence of the 

olive green lichen Verrucaria mucosa. 

LR.FLR.Lic.YG  Yellow and grey lichens on 

supralittoral rock 

Vertical to gently sloping bedrock and stable boulders in the supralittoral (or splash zone) of the majority of 

rocky shores are typically characterised by a diverse maritime community of yellow and grey lichens, such 

as Xanthoria parietina, Caloplaca marina, Lecanora atra and Ramalina spp. The black lichen Verrucaria 

maura is also present, but usually in lower abundance than in the littoral fringe zone. In wave exposed 

conditions, where the effects of sea-spray extend further up the shore, the lichens generally form a wide 

and distinct band. This band then becomes less distinct as wave exposure decreases, and in sheltered 

locations, cobbles and pebbles may also support the biotope. Pools, damp pits and crevices in the rock are 

occasionally occupied by winkles such as Littorina saxatilis and halacarid mites may also be present 

LR.FLR.Lic.Ver.B 

 

Verrucaria maura and sparse 

barnacles on exposed littoral fringe 

rock 

The littoral fringe of very exposed to moderately exposed rocky shores with a sparse covering of the 

barnacles Semibalanus balanoides and/or Chthamalus montagui over the black lichen Verrucaria maura. 

Winkles Littorina saxatilis and Melarhaphe neritoides are usually present although M. neritoides tends to 

be found on more exposed shores. The limpet Patella vulgata is often present though at a low abundance 

(Occasional). This biotope can be dominated by ephemeral seaweeds including the red seaweed Porphyra 

umbilicalis, the green seaweeds Enteromorpha spp. or, particularly in the north, microscopic blue-green 

algae (Cyanophyceae), which overgrow V. maura. The wrack Pelvetia canaliculata (Rare) may also be 

present, becoming increasingly more common with greater shelter (see PelB). Geographical variation: On 

northern and eastern shores the barnacle is usually S. balanoides, which is normally restricted to the lower 

littoral fringe, with a band of V. maura only in the upper littoral fringe. On south-west and western shores 

the barnacle is usually C. montagui which may extend over the whole of the littoral fringe zone. 

LR.FLR.Lic.Ver.Ver 

 

Verrucaria maura on very exposed 

to very sheltered upper littoral  

fringe rock 

Upper littoral fringe bedrock, boulders and stable cobbles on very exposed to very sheltered shores which 

have a blanket covering of the black lichen Verrucaria maura. The winkle Littorina saxatilis is often present. 

Due to the nature of this biotope it is species poor, but occasionally a range of species may be present in 

low abundance. These species include the yellow lichen Caloplaca marina and the winkle Melarhaphe 

neritoides, the barnacles Chthamalus montagui and Semibalanus balanoides or the ephemeral seaweeds 

Porphyra umbilicalis and Enteromorpha spp. can be present in low abundance (see Ver.B). If one or more 

of these species is present compare with Ver.B. On northern shores Littorina saxatilis var. rudis can 

dominate along with the occasional presence of the lichens Verrucaria mucosa and Xanthoria parietina. V. 

maura can be found overlying stable mud in N. Ireland sea loughs. 
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LR.FLR.Rkp.G Green seaweeds (Enteromorpha 

spp. and Cladophora spp.) in 

shallow upper shore rockpools) 

Rockpools in the littoral fringe or upper eulittoral zone subject to widely fluctuating temperatures and 

salinity are characterised by ephemeral green alga of the genus Enteromorpha, along with Cladophora 

spp. and Ulva lactuca. Due to the physical stress imposed on these upper shore pools, grazing molluscs 

such as the limpet Patella vulgata and the winkles Littorina littorea and Littorina saxatilis are generally in 

lower abundance than eulittoral pools, allowing the green seaweeds to proliferate under reduced grazing 

pressures. The bright orange copepod Tigriopus fulvus is tolerant of large salinity fluctuations and may 

occur in large numbers in these upper shore pools, along with gammarid amphipods 

LS.LSa.St.Tal Talitrids on the upper shore and 

strand-line 

A community of sandhoppers (talitrid amphipods) may occur on any shore where driftlines of decomposing 

seaweed and other debris accumulate on the strandline. The biotope occurs most frequently on medium 

and fine sandy shores, but may also occur on a wide variety of sediment shores composed of muddy 

sediment, shingle and mixed substrata, or on rocky shores. The decaying seaweed provides cover and 

humidity for the sandhopper Talitrus saltator. In places on sand that regularly accumulate larger amounts 

of weed, Talorchestia deshayesii is often present. Oligochaetes, mainly enchytraeids, can occur where the 

stranded debris remains damp as a result of freshwater seepage across the shore or mass accumulation 

of weed in shaded situations. On shingle and gravel shores and behind saltmarshes the strandline talitrid 

species tend to be mainly Orchestia species. Abundances of the characterising species tend to be highly 

patchy. Two characterising species lists are presented below. They are derived from two sets of data, 

which were analysed separately. The first shows data from infaunal samples, the second shows data from 

epifaunal samples. The epifaunal lists contains no counts per square metre, as the data were collected on 

the SACFOR scale. 

LS.LSa.MoSa.AmSco  Amphipods and Scolelepis spp. in 

littoral medium-fine sand  

Mobile clean sandy beaches on exposed and moderately exposed shores, with sediment grain sizes 

ranging from medium to fine, often with a fraction of coarser sediment. The sediment contains little or no 

organic matter, and usually no anoxic layer is present at all. It tends to be well-drained, retaining little water 

at low tide, though the sediment of the AmSco.Pon sub-biotope may remain damp throughout the tidal 

cycle. These beaches usually occur under fully marine conditions, though the AmSco.Eur sub-biotope may 

occur under moderately exposed lower estuarine conditions. The mobility of the sediment leads to a 

species-poor community, dominated by polychaetes, isopods and burrowing amphipods. Scolelepis spp. 

can tolerate well-drained conditions, and are often present in well-draining, coarser sand. Burrowing 

amphipods that often occur in this biotope include Bathyporeia spp., Pontocrates arenarius, and 

Haustorius arenarius. The isopod Eurydice pulchra is also often present. On semi-exposed beaches with a 

moderate tide range where there is a marked high-shore berm, there can be a marked seepage at the foot 

of the berm that probably carries the products of the organic matter derived from strand line breakdown. 

Here in a narrow zone, exceptionally high populations of Bathyporeia pilosa, sometimes above 10000 per 
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square metre, may occur. The zone may be narrower than the strandline and could easily be missed on 

surveys were only a few levels are sampled. Three sub-biotopes are described for this biotope, based 

principally on differences in infaunal species composition. 

IR.HIR.KFaR.Ala.Ldig 

 

Alaria esculenta and Laminaria 

digitata on exposed sublittoral fringe 

bedrock 

Exposed sublittoral fringe bedrock characterised by a mixture of the kelps Laminaria digitata and Alaria 

esculenta with an understorey of red seaweeds including Palmaria palmata and Corallina officinalis with 

encrusting coralline algal on the rock surface. Anthozoans such as Halichondria panicea, the mussel 

Mytilus edulis and the barnacle Semibalanus balanoides can be found attached in cracks and crevices. 

The limpets Patella vulgata or on southern shores Patella ulyssiponensis can be found in their 

characteristic "scars" grazing the biofilm/algal crusts on the rock surface, while the limpet Helcion 

pellucidum is restricted to grazing the kelp fronds. Colonies of the bryozoan Electra pilosa can cover the 

red seaweeds Mastocarpus stellatus and Chondrus crispus or the rock surface. 

IR.MIR.KR.Ldig.Bo 

 

Laminaria digitata and under-

boulder fauna on sublittoral fringe 

boulders 

This Laminaria digitata biotope is found predominantly on moderately exposed boulder shores and 

occasionally also on exposed or sheltered shores. Upper surfaces of the boulders are colonised by dense 

L. digitata though other kelp such as Laminaria hyperborea and Laminaria saccharina or the wrack Fucus 

serratus can be present at lower abundance. The kelp fronds can be colonised by the bryozoan 

Membranipora membranacea. Beneath the kelp canopy are a variety of red seaweeds such as 

Mastocarpus stellatus, Chondrus crispus, Palmaria palmata, Membranoptera alata, Corallina officinalis and 

coralline crusts. Green seaweeds include Cladophora rupestris and Ulva lactuca. Where space is available 

beneath the boulders (i.e. they are not buried in sediment) there may be a rich assemblage of animals. 

Characteristic species include the crabs Porcellana platycheles, Pisidia longicornis and juvenile Cancer 

pagurus. Also present beneath the boulders are often high densities of the barnacle Balanus crenatus, the 

tube-building polychaete Pomatoceros triqueter, spirorbid worms, the polychaete Harmotho‰ sp., 

gammarid amphipods and a few gastropods such as Gibbula cineraria. The encrusting bryozoans Electra 

pilosa and Umbonula littoralis and encrusting colonies of the sponges Halichondria panicea and Halisarca 

dujardini are also typical of this habitat. The richest examples also contain a variety of echinoderms such 

as Asterias rubens, colonial ascidians such as Botryllus schlosseri and small hydroids. 
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SUMMARY 
1. This technical report documents and summarises the ornithological monitoring undertaken to inform the 

Environmental Impact Assessment (EIA) and Habitats Regulations Appraisal (HRA) for the proposed Fair 
Head Tidal Energy Park Project (FHTEP). FHTEP is a proposed 100 MW tidal energy array, centred 
approximately 2 km to the east of Fair Head off the north Antrim coast.  

2. The report presents results for 24 months of boat-based baseline European Seabirds at Sea (ESAS) surveys 
together with relevant contextual information on regularly occurring species. This report was prepared by 
Natural Research (Projects) Ltd (NRP) and was commissioned by DP Energy Ireland (DPEI) on behalf of Fair 
Head Tidal (FHT).  Agri-Food and Biosciences Institute (AFBI) was contracted by DPEI to undertake the survey 
fieldwork and NRP was contracted to provide technical supervision and data analyses. Survey work on 
marine mammals was also undertaken by AFBI as part of the same contract, in association with SAMS 
Research Services Ltd (SRSL). 

• The Survey Area comprised the Agreement for Lease (AfL) with a surrounding buffer area of approximately 
4 km. Where the boundary of the AfL was adjacent to the coast, the 4 km buffer was reduced for navigation 
safety reasons to allow a 1 km distance between the edge of the Survey Area and the coastline. The Survey 
Area is 69.7 km2, which covers the 4.2 km2 AfL and the surrounding buffer.  

• The survey design comprised 22 parallel transects spaced 0.5 km apart covering the Survey Area and with a 
total length of 134 km. 

• Surveys were scheduled at monthly intervals from July 2013 to June 2015. A total of 24 surveys (with each 
undertaken in a single day) were undertaken over the period. During October to February short day length 
meant that a reduced survey design was used comprising 18 of the 22 transects; four of the outermost 
transects were not part of the planned survey during these months.  

• Data on seabirds and marine mammals was collected during the surveys following standard ESAS and 
marine mammal survey protocols. 

• In Year 1 no ESAS surveys were possible in September 2013 but this was made up for by conducting two 
surveys in October that year. Unfavourable sea conditions prevented or curtailed the surveys during some 
autumn and winter months of Year 1. No survey was possible in December 2013, and in February 2014 
approximately half of the transects were surveyed before poor weather curtailed the survey.  

• In Year 2 surveys were conducted in all months except October 2014 and May 2015. To compensate for 
these ‘missed’ surveys two additional surveys were conducted; one in mid-November 2014 and one in early 
June 2014. During the August 2014 survey approximately three quarters of transects were surveyed before 
poor weather curtailed the survey. Other than a single outer transect not surveyed during the April survey, 
all planned transects on the remaining Year 2 surveys were surveyed. 

• Survey results are presented as ‘raw’ numbers of seabirds recorded on each survey. Results are also 
presented as species specific densities of birds in the Survey Area and of the estimated abundances in the 
Survey Area, the AfL with 1 km buffer (AfL+1 km) and the AfL with no buffer, for each season, each survey 
year and the two survey years combined. 

• Statistical analysis was undertaken to provide on-sea and in-flight abundance and density estimates with 
95% confidence limits for all regularly occurring common seabird species.  

• A total of 14 seabird species were commonly recorded and the results for each of these are considered in 
detail. Small numbers of 15 other species of seabird (including divers and seaduck) were recorded 
occasionally and summary information for these is tabulated.  
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• Estimates of the number of birds in the Survey Area and within an Anticipated Impact Footprint (AIF) for 
displacement and disturbance impacts corresponding to the AfL buffered to one kilometre (AfL+1 km) are 
presented for all regularly occurring seabird species for each period of the year. The choice of a 1km buffer 
to define the AIF is based on a cautious interpretation of the maximum spatial response to these impacts 
likely to be shown by the species potentially affected. These estimates are put into context by comparison 
with regional population sizes as defined by foraging range. Additional context information covering likely 
connectivity to designated sites, conservation status, migration behaviour and vulnerability to tidal 
developments is also presented. Information gaps relevant to the EIA of the Project are also identified. 

• The surveys showed that during the breeding season the Survey Area is regularly used by high numbers of 
common guillemot and razorbill and moderate numbers of kittiwake, Manx shearwater, gannet and puffin. 
Common guillemot and kittiwake were also present in moderate to high numbers in the post-breeding 
season (late summer). Kittiwake, common guillemot and razorbill all breed in moderate to large numbers 
at colonies on Rathlin Island.  

• For all the regularly occurring seabird species except kittiwake and razorbill, the mean abundance in the 
Survey Area was similar in Year 1 and Year 2 during both the breeding/post breeding season and the non-
breeding period. Kittiwake mean abundance was higher in all seasons in Year 2. Razorbill estimates were 
higher in Year 2 during the breeding season and higher in Year 1 during the post-breeding and non-breeding 
periods. 

• Of those species with moderate or high estimated numbers in the Survey Area, common guillemot and 
razorbill are considered to have high, and puffin moderate vulnerability to tidal devices (Furness et al., 
2012). Populations of these species are therefore potentially most likely to be adversely affected by the 
Project. Kittiwake is considered to have very low vulnerability to tidal devices and therefore although 
recorded in moderate numbers, populations of this species are not likely to be adversely affected by the 
project.  Similarly, Gannet although recorded in moderate numbers are considered by Furness et al. to have 
low overall vulnerability to tidal devices and therefore populations are not likely to be adversely affected by 
the project. Information published since the Furness et al. review shows that Manx shearwater regularly 
dive deeper during foraging than previously suspected (Shoji et al., 2016) and therefore are likely to be 
exposed to collision risk with tidal devices. Although rated by Furness et al. as having low overall 
vulnerability to tidal devices, in light of this new information on diving depth it is possible that this rating is 
too low. 

• The report also summarises the results from shore-based vantage point watches of auk species conducted 
from Fair Head.  Two-minute focal watches of individual birds were undertaken during the breeding season 
to provide complimentary information on the diving behaviour of Auk sp. species using the AfL. 
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INTRODUCTION 
1. This Technical Report presents the results of boat-based European Seabird at Sea (ESAS) surveys and 

shore-based Auk sp. behaviour surveys off Fair Head on the north Antrim coast, Northern Ireland. Surveys 
were undertaken over a 24-month period from July 2013 to June 2015. The surveys are part of the 
environmental studies to inform the EIA for the proposed Fair Head Tidal Energy Park (FHTEP, the 
‘Project’). The results of these surveys form the site-specific baseline characterisation data to support the 
Marine Licence application for the Project. 

2. The ESAS survey work was undertaken by Agri-Food and Biosciences Institute (AFBI) with technical 
support and data analysis by Natural Research (Projects) Ltd (NRP) and is designed to provide both 
baseline characterisation data on seabirds occurring in the FHTEP 3.3 km2 Agreement for Lease (AfL) and 
a surrounding buffer extending up to 4 km, a total area of 69.7 km2 (Figure 1). As part of the same survey 
program AFBI have also undertaken visual and acoustic marine mammal surveys, with technical support,  
data analysis and report writing by SAMS Research Services Ltd (SRSL).The marine mammal survey results 
are reported in Appendix 10.1 “Occurrence of Marine Mammals and Basking Sharks at the Proposed Fair 
Head Tidal Energy Project Site: Report Following 24 Months of Survey Effort (Issue 02).” Benjamins et al, 
2015). 

3. These data will inform the assessment of potential impacts of the Project on seabirds and marine 
mammals that will be presented in the Environmental Statement (ES) and Habitat Regulation Appraisal 
(HRA) Report for the Project. It is also intended that the same survey data will provide pre-installation 
monitoring information to compare with later construction and operational monitoring data.  

4. Survey work consisted of visual boat-based seabird and marine mammal surveys undertaken at 
approximately monthly intervals. In addition shore-based focal watch surveys of seabird diving behaviour 
were undertaken during the Auk sp. breeding season from a vantage point at Fair Head.  

5. The aims of this report are:  

• To describe the survey programme and its context; 
• To describe the boat-based ESAS survey design and methods; 

• To describe the shore-based focal watch studies; 
• To summarise the survey effort each month;  
• To summarise the sea conditions at the time of surveys; 
• To present the survey results for each species in terms of density, abundance, distribution 

and behaviour (i.e. on sea or flying); 

• For regularly occurring seabird species, to provide contextual information relevant to the 
assessment of impacts such as population size, conservation status, behaviour and 
geographical movements and sensitivity to tidal developments; 

• To evaluate the importance of the Survey Area and Anticipated Impact Footprint (AIF) to 
each regularly occurring species and indicate the relevance to the Project. 

• To describe any problems encountered; 

• To identify any important information gaps.  

6. This report was prepared by Natural Research (Projects) Ltd (NRP) and was commissioned by DP Energy 
Ireland (DPEI) on behalf of Fair Head Tidal (FHT).   
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Designated sites 
7. The FHTEP Agreement for Lease (AfL) does not overlap any designated sites but is likely to be used for 

foraging and transiting through by several seabird species that are qualifying features of designated sites. 
Foremost amongst these is Rathlin Island Special Protection Area (SPA). Rathlin Island SPA has particular 
relevance to the proposal due to its close proximity (approx 4km at its closest to AfL). This SPA is 
designated specifically for its populations of kittiwake, common guillemot and razorbill as well as for a 
breeding seabird assemblage that comprises these species plus puffin and herring gull. The Rathlin Island 
SPA encompasses a marine area up to approximately 1 km from the island’s coast.  

8. The potential for connectivity with other designated sited is examined in detail in the Project’s HRA 
Report. 

Aim of the ESAS Survey  
9. The primary aim of the ESAS survey is to provide data that establish the distribution, abundance and 

behaviour of birds, within the Survey Area and how these change seasonally. The survey was designed so 
that the bird data would be suitable for Distance Sampling analysis (Thomas et al., 2010), and thereby 
allow absolute measures of abundance with confidence limits to be estimated for all common seabird 
species present. 

Aim of the Shore-based Survey 
10. The primary aim of the shore-based surveys was to obtain information on the relative proportion of time 

seabirds present, especially Auk sp. species, spend diving within the AfL. A secondary aim was to collect 
information on dive duration and the timing of diving behaviour relative to the tidal cycle. It is intended 
that this information will be used to help quantify the potential for collision risks to diving seabirds from 
the tidal energy devices.  

Abbreviations  
11. The following abbreviations are used in this report: 

• AFBI - Agri-Food and Biosciences Institute 

• AIF - Anticipated Impact Footprint (for displacement and disturbance effects) 

• BDMPS – Biologically Defined Minimum Population Size 

• AfL – Area for Lease 

• AfL+1 km – Agreement for Lease buffered to 1 km buffer 

• DPEI – DP Energy Ireland 

• ESAS – European Seabirds at Sea 

• JNCC - Joint Nature Conservation Committee 

• MMFR - Mean Maximum Foraging Range  

• MMFR+1SD - Mean Maximum Foraging Range plus one standard deviation 

• MPA - Marine Protection Area 
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• NIEA - Northern Ireland Environment Agency  

• NRP – Natural Research (Projects) Ltd 

• FHTEP - Fair Head Tidal Energy Project  

• SPA - Special Protection Area 

• SRSL –SAMS Research Services Ltd 

• VP – vantage point 

METHODS 

ESAS survey design 
12. The survey methodology and programme were prepared by SRSL and NRP in July 2013 taking into 

consideration the joint requirements for seabirds and marine mammal (and basking shark) data. The 
survey design was later revised in light of practical experience gained from two initial survey visits and a 
meeting with Northern Ireland Environment Agency (NIEA) and Department of Environment (DoE) in 
August 2013. The survey design was developed through discussions between researchers at SRSL, NRP 
and CREEM (Centre for Research into Environmental and Ecological Modelling), and was considered to be 
the most robust and appropriate practical survey approach for the FHTEP site. The survey design was 
driven by the theoretical requirements of Distance Sampling (Thomas et al., 2010) and mediated by 
practical consideration of safe operation of the survey vessel and the desire to reduce potential 
disturbance of birds and marine mammals. A detailed account of the development of the survey design is 
provided in Annex 1 of the marine mammal survey report (SRSL, 2016). 

13. The survey design and method for seabirds was also informed by the COWRIE guidance for offshore wind 
farms (Camphuysen et al., 2004) and the draft SNH survey guidance for ‘wet renewables’ (Jackson and 
Whitfield, 2011). These guidance documents recommend the European Seabirds At Sea (ESAS) survey 
method (Camphuysen et al., 2004) for characterising seabird use of offshore development sites, and 
hence this was the method chosen. 

14. The Survey Area initially comprised the Agreement for Lease (AfL) buffered to 4 km, but was later revised 
by extending the buffer further offshore in parts to obtain longer transects and improve coverage close 
to Rathlin Island, and by ‘clipping’ the Survey Area adjacent to the Northern Ireland coast by 1 km to 
reduce survey vessel navigation risk (Fig. 1). 
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Fig. 1.  The location of the Fair Head Area for Lease, and the Survey Area and transect lines 
covered by baseline ESAS surveys.  

 

ESAS survey method 
15. The main points of the study design and method are:  

• A single Survey Area (the Survey Area) of 69.7 km2 comprising the AfL of 4.2 km2 and a surrounding 
buffer of up to approximately 4 km (Fig. 1).  

• 22 transects varying in length between 5.4 and 7.4 km and spaced 0.5 km apart. The total length 
of all transect lines was 134 km. To comply with the guideline minimum transect spacing interval 
of 0.9 km, alternate transect lines are surveyed successively (i.e. all the odd numbered transects 
surveyed, and then all the even numbered transects).  

• From October to February the survey plan reduced to 18 transects due to short day length; the 
outermost transects were not included in the survey plan for these months.  

• At a target of 10 knots a full survey (22 transects) takes 8.8 hours to complete on site.  
• One survey visit at approximately monthly intervals through the year conducted in sea conditions 

complying with guideline ESAS sea condition criteria (surveys conducted in sea state 4 or below). 

• Surveys undertaken by a team of three experienced ESAS surveyors, recording from one side of the 
vessel only, selecting whichever side presents the best conditions for detecting birds. To prevent 
fatigue, surveyors operate a rota system such that at any one time during a survey two are 
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undertaking survey work and the third person is taking a break. The on-duty surveyors also take a 
break from surveying of approx. 5 minutes whilst the survey vessel is moving between transect 
lines.  

• Surveyors use a ranging stick to assist accurate determination of distance bands.  
• All birds, marine mammals and other identifiable taxa seen are recorded. For each seabird record, 

the species, number in the group, age, plumage, activity, flight direction and distance (where 
applicable) from the boat are recorded, together with information on environmental conditions at 
the time of each sighting in terms of sea state, swell (height and direction), wind force and 
direction, and sun glare intensity. Distance to birds sitting on the sea is recorded as one of five 
distance bands (0-50m, 50-100m, 100-200, 200-300m, >300m) (full details in Camphuysen et al., 
2004). 

• Where it is not possible to identify birds or marine mammals to the species level, sightings are 
recorded to the appropriate level of certainty. For example, ‘guillemot/razorbill’, ‘Auk sp. species’, 
‘large gull species’ and ‘seal species’. 

• Flying birds are recorded that pass through the survey corridor and assigned as being ‘in-transect’ 
or ‘not-in-transect’ according to whether they are inside or outside a 300 m section of the survey 
corridor forward of the surveyors (i.e., a 300 m x 300 m box) at the moment of a taking a regular 
snapshot of flying-bird distribution (full details in Camphuysen et al., 2004). The interval between 
successive flying-bird snapshots is determined by the time taken for the vessel to travel 300 m; at 
10 knots the snapshot interval works out at one minute.  

• Survey work was conducted from three survey vessels (Table 1). All vessels complied with the 
guidance for ESAS in terms of the eye height they afforded surveyors (>5 m) and stability.  

 

Table 1.  Survey dates and vessel used  

Survey 
period Date Vessel 

1 01/07/2013 Banrion Uladh 
2 06/08/2013 Banrion Uladh 
3 04/10/2013 Corystes 
4 24/10/2013 Glenravel 
5 26/11/2013 Banrion Uladh 
6 09/01/2014 Corystes 
7 07/02/2014 Banrion Uladh 
8 03/03/2014 Banrion Uladh 
9 15/04/2014 Banrion Uladh 

10 10/05/2014 Corystes 
11 18/06/2014 Corystes 
12 23/06/2014 Banrion Uladh 
13 02/07/2014 Corystes 
14 07/08/2014 Banrion Uladh 
15 12/09/2014 Banrion Uladh 
16 20/11/2014 Banrion Uladh 
17 25/11/2014 Banrion Uladh 
18 01/12/2014 Corystes 
19 19/01/2015 Corystes 
20 06/02/2015 Banrion Uladh 
21 13/03/2015 Banrion Uladh 
22 08/04/2015 Corystes 
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Survey 
period Date Vessel 

23 04/06/2015 Banrion Uladh 
24 16/06/2015 Corystes 

 

Shore-based focal watch method 
16. The aim of the shore-based survey is to determine the proportion of Auk sp.s and other seabird species 

engaged in diving activity in the vicinity of the proposed development by species potentially at risk from 
collision with tidal turbines. This is achieved by random selection of individuals on the sea and watching 
their behaviour for a fixed time period, a ‘focal watch’, to determine if they are engaged in a bout of 
diving.  

17. Focal watches are a simple method to determine if individual seabirds on the sea are actively engaged in 
a bout of diving behaviour or in some other behaviour type. An elevated vantage point is selected 
overlooking the area of interest. The observer chooses an individual bird of a target species sitting on the 
water ‘at random’, notes its species, bearing and estimated distance away, and then watches the bird 
constantly for a fixed period through a spotting scope. During the period of observation the behaviour of 
the bird is noted, in particular whether or not it dives and if so at what time. Where possible dive duration 
is also recorded, i.e. the observer also records when the bird surfaces if this can be unambiguously 
determined. Having completed a focal watch on one individual bird, the observer then selects another at 
random for the next focal watch. 

18. A bird’s location on the sea is determined from its angle of declination (measured using a digital 
clinometer attached to the telescope) and compass bearing from the VP.  

19. Observations are restricted to conditions of sea state 0 to 3, fine weather and good visibility. By 
preference, birds that are within or close to the AfL, are selected for focal watches. All selected focal 
individuals are within 2 km from the VP. Based on these criteria candidate birds for focal watch are those 
between 0.75 km and 2 km from the VP and the broadly in the direction of the AfL (Fig. 2).  

20. A fixed period of two minutes observation per focal individual was selected on the basis of a previous Auk 
sp. focal-watch study by NRP in Orkney and results from studies using electronic dive loggers on common 
guillemot and razorbill (Tremblay et al., 2003; Thaxter et al., 2010).  These studies show that common 
guillemots and razorbills that are engaged in feeding behaviour bouts typically dive at least once every 
two minutes. A three-minute fixed period was also considered but was rejected because of the potential 
problem that arises during periods of high current speed, when birds may drift so far away from their 
initial position during the course of the watch period that they become too far away to observe. 

21. It was planned to undertake one day a month of focal-watch fieldwork from March to July in both 2014 
and 2015, the time of year when locally breeding Auk sp.s were considered most likely to use the AfL. In 
both years unsuitable weather and sea conditions (fog or high sea states) affected the actual amount of 
focal watch fieldwork work achieved and how this was spread through the breeding season.  

22. Following a desk appraisal of candidate locations by NRP, a field visit was undertaken by Adam Mellor of 
AFBI on 20th September 2013 to select the optimum vantage point (VP) location for undertaking focal 
watch observations.  

23. The VP chosen is at latitude 55o 13.303’ North, longitude 6o 8.026’ West (18748 E, 443218 N on Irish 
national grid system) on Fair Head headland and near the base of the cliffs (Fig. 2, Photo 1). This VP 
location was chosen in preference to others because it combines good elevation (approx. 48 m above sea 
level), has close proximity to the AfL (approx. 800 m at its closest) and has safe and reasonably quick 
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access (15 minute walk from a public road). The site is on a 26 degree boulder slope and the boulders 
afford good wind protection without obscuring the view towards the sea.  

24. An additional VP that would give coverage over the eastern part of the AfL was considered. However 
candidate eastern VPs were all much further from the closest part of AfL (more than 1,200 m) than 
desirable for undertaking focal watches and had difficult access. The lack of focal watch observations from 
the eastern part of the AfL is not considered to be an important limitation as it has similar environmental 
characteristics to the western half, and the ESAS survey data show no indication of a marked spatial 
difference in on-the-sea distribution and abundance of Auk sp. records across the AfL (Figs. 16, 19, 22 and 
23). 

25. The field worker who undertook the focal watches spent a day in December 2013 trialling the proposed 
focal watch method. 

 

Fig. 2.  Location of vantage point and area watched for shore-based focal watches of diving seabirds. 
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Photo 1. Satellite photo showing the location of vantage point. 

Analysis of ESAS survey data  
26. The survey data for the 14 of the most commonly recorded species in the Survey Area were analysed 

statistically to give estimates of the abundance and density with confidence limits around the mean 
estimate (Appendix 2).  

27. Estimates were derived for the Survey Area as whole and for the AfL buffered to 1 km (AfL+1 km area). 
The extent of these areas is detailed below (Table 2). 

Table 2. The extent of the Survey Area and sub-areas used to report the results  

Description Label 
(used in text) 

Area 
(km2) 

The ESAS Survey Area Survey Area 69.7 

Agreement for Lease AfL 4.2 

Agreement for Lease buffered to 1 km (and 
within the Survey Area) AfL+1 km 11.1 

Agreement for Lease buffered to 1 km  AfL+1 km 14.7 

 

Seasonal estimates (mean and maximum abundance and density) were derived from the estimates for each 
survey visit within the particular seasonal period.   

Birds on the water - Distance sampling method 
28. Observations of birds on the water (within distance bands A to D) were analysed using the MCDS engine 

in Distance 6.2 (Thomas et al., 2010). Five species exceeded the minimum number (60-80) of observations 
recommended for this type of statistical analysis (Buckland et al., 2001) and so were included in the 
Distance analysis. These species are: common guillemot, razorbill, puffin, kittiwake and fulmar. Records 
of unidentified Auk sp.s were excluded from the Distance Analysis. 
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29. As recommended by Buckland et al. (2001) data collected along transect tails (i.e., those sections which 
connect transects) were removed from the dataset prior to analysis. Similarly, the small amount of survey 
effort undertaken in sea state 5 was excluded from analysis. 

30. A half-normal model with cosine adjustment terms was selected for all species, using two adjustment 
terms, which where were automatically (by a stepwise process) incorporated into models where they 
improved the fit of a detection function. Default settings for size bias adjustment for group size were used. 
Covariates for vessel and sea state were included for consideration in the analysis. Models were in the 
first instance chosen based on lowest AIC (Aikake Information Criterion) score, although expert judgement 
was used to decide whether inclusion of covariates was valid.  

31. Using Distance 6.2, density estimates and 95% confidence intervals were calculated for all five species for 
each survey month for the entire survey area. Estimates for the AfL+1 km buffer were derived by using 
the density estimates for the survey area as a whole. Although this means that estimates for the latter 
two areas are essentially based on the assumption of equal density across the study area it is considered 
that a) each of the two areas are sufficiently small for this assumption to be reasonable and b) this 
approach is more robust than calculating density estimates on the basis of few data points in arbitrary 
subsections of the overall study area. 

32. Sea state and vessel was tested as a covariate for the Auk sp.s and kittiwake. For common guillemot and 
razorbill the sea state covariate was included in the final model. The inclusion of the vessel covariate did 
not make an appreciable difference to the models. 

Birds on the water - extrapolation method 
33. For species and species groups with at least five observations of birds on the sea surface, but with too few 

observations to merit inclusion in Distance analysis (namely: five other gull species, gannet, shag, Manx 
shearwater and black guillemot) an alternative approach was undertaken. Densities of birds on the sea 
per transect were calculated for each survey by fitting a null model using a generalised linear modelling 
(GLM) approach with a quasi-Poisson error distribution and log-link function (Crawley, 2007). The choice 
of error distribution aimed to account for the high number of zero counts, which meant that data were 
over-dispersed. The null model was fitted to the individual transect count, with the area from which this 
count was derived included as an offset, so that output was in terms of densities (i.e. number of birds per 
unit area) rather than simply counts. The null model includes no explanatory variables and simply fits the 
intercept to the transect counts, and so gives the mean value with the associated standard error. The GLM 
was weighted by transect length so that shorter transects make a smaller contribution to the calculation 
of the mean. Mean densities with 95% confidence intervals and standard errors were calculated across 
transects for each survey. These analyses were carried out in the R statistical software package (version 
3.1.1 - http://www.r-project.org/). 

34. As with the Distance-derived densities, estimates for the AfL+ 1 km area were derived by using the 
calculated density estimates for the survey area as a whole. For two species (shag and black guillemot) 
that habitually forage close to the seabed in relatively shallow water (typically <30m) the distribution of 
records across the Survey Area was uneven and thus estimates for the AfL+ 1 km derived in this  way may 
be affected by bias – this is examined in the species accounts for these species.   

Birds in flight 
35. Distance sampling of boat-based data is not suitable for birds in flight as this tends to overestimate the 

number of birds present (e.g., Maclean et al., 2009). Instead birds in flight were treated separately. Using 
boat-based GPS survey tracks the number of snapshots was calculated for each survey (and each transect 
therein) individually.  

http://www.r-project.org/


                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

18 

 

36. Only flying birds recorded as being ‘in transect’ were used to estimate abundance of birds in flight. 
Information from flying birds that were recorded as ‘not in transect’ (i.e., outside the 300m x 300m 
snapshot box when recorded) do not contribute towards the abundance measures. Thus, a total figure of 
birds in flight for each species on each survey was generated by summing all snapshot counts. 

37. Densities of birds in flight per transect were calculated for each survey by fitting a null model using a GLM) 
approach with a quasi-Poisson error distribution and log-link function (Crawley, 2007). The choice of error 
distribution aimed to account for the high number of zero counts, which meant that data were over-
dispersed. The null model was fitted to the snapshot count, with the area from which this count was 
derived included as an offset, so that output was in terms of densities (i.e. number of birds per unit area) 
rather than simply counts. The null model includes no explanatory variables and simply fits the intercept 
to the snapshot counts, and so gives the mean value with the associated standard error. The GLM was 
weighted by number of snapshots per transect so that transects with fewer snapshots make smaller 
contribution to the calculation of the mean. Mean densities with 95% confidence intervals and standard 
errors were calculated across transects for each survey. These analyses were carried out in the R statistical 
software package (version 3.1.1 - http://www.r-project.org/). 

38. As with the Distance-derived densities, abundance estimates for the AfL+1 km buffer were derived by 
using the calculated density estimates for the survey area as a whole. 

Allocation of unidentified Auk sp.s to species 
39. All observations that could not be identified to species level were species of Auk sp., and were recorded 

either as ‘Auk sp. species’ (puffin, common guillemot or razorbill) or ‘common guillemot/razorbill’. These 
unidentified Auk sp.s comprised approximately 5% of all Auk sp.s seen during the surveys.  

40. Following MacLean et al. (2009), the relative abundance on a survey of each of the species comprising the 
unidentified group was estimated from the ratio of positively identified individuals on that survey.  

41. The abundance and density estimates for each of the Auk sp. species estimates was adjusted upwards by 
the estimated proportion of unidentified individuals of a species. This was done separately for bird in 
flight and birds on the sea.  

Tables of seabird abundance 
42. The ‘raw’ numbers of birds and marine mammals seen from transects on each ESAS survey are presented 

in Appendix 1 Tables A1.3 to A1.26.  

43. For the 13 regularly occurring common seabird species, the estimated abundance present on each survey 
was derived for the whole Survey Area and for the AfL+1 km using the density of birds estimated for the 
whole Survey Area. Tables summarising seasonal mean and peak density and abundance are presented 
at the start of each species account. In these species summary tables the values rounded to two decimal 
places were copied from analysis spreadsheets. As a consequence of this rounding in some cases the value 
for ‘all’ birds may not exactly equal the sum of the ‘in flight’ and ‘on sea’ value shown in the two rows 
above.    

44. ‘Off-effort’ records are summarised in Appendix 1 Table A1.27. These refer to any records that were not 
recorded from a transect line or were on the opposite side of the boat to that being recorded; they do 
not contribute to the estimated abundance. A few records were made incidentally by surveyors whilst the 
boat was sailing the ‘tails’ between transects. During these periods surveyors take a short break but they 
may remain on deck and if they happen to see what they consider to be a ’notable’ species or aggregations 
this is noted as an off-effort record. These records represent incidental data as there is no measure of the 
effort associated with them and although they may add to the understanding of the wildlife importance 
of the Survey Area they cannot be used for statistical estimates of population abundance.  

http://www.r-project.org/
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Species distribution maps 
45. For all regularly occurring common seabird species distribution maps were prepared showing the 

locations of on-the-sea and flying birds recorded during ESAS surveys (Figs. 3, 5, 7, 9, 10-14, 16, 19, 22 and 
23). The boundaries of the AfL and AfL+1 km area (the potential impact footprint as described below) are 
also shown on the maps to give an indication of the area that might be affected by the development. .  

46. The purpose of the maps is to illustrate the distribution pattern of a species across the Survey Area in 
each season. The amount of survey effort (i.e., number of survey visits) varies between the defined 
seasons for a species. For this reason between-season differences in the number of dots shown on the 
maps for a species should not be interpreted as a reliable indication of abundance differences between 
seasons.  

47. The position of records for plotting on maps was calculated from the GPS position of the vessel at the 
time of the record and the distance and direction of the animal from the vessel. The accuracy of 
determining an animal’s position is approximately plus or minus 100 m based on the size of recording 
bands, vessel speed and GPS accuracy.  

Analysis of shore-based focal watch data 
48. The two-minute focal watch data were entered into an Excel spreadsheet detailing species, time of diving 

and surfacing events and other behaviour recorded. From these data summary metrics were calculated 
for the proportion of individuals engaged in diving behaviour and the duration of dives.  

49. For common guillemot and razorbill, the proportion of birds diving during ‘high/low tide’ (when tidal 
current velocity is relatively low) was compared to the proportion diving during ‘mid tide’ conditions 
(when tidal current velocity is relatively high). Sample sizes for other species were too small to undertake 
a meaningful comparison.  In this comparison, ‘slack tide’ conditions were defined as one hour either side 
of hide tide and low tide, and ‘mid tide’ conditions as all other times. 

Seabird seasons 
50. The results for each species are examined in relation to seasons as appropriate to the phenology of annual 

events for each species. In most cases just two divisions are used for the year; the breeding season and 
the autumn/winter season (Table 3). For all species that breed in the region the breeding season is defined 
as the period when breeding adults are attending colonies.    

51. The definition of seasons is based on the analysis undertaken to inform the BDMPS project on non-
breeding seabird populations (Cramp and Simmons, 1977; Cramp and Simmons, 1982; Cramp, 1985; 
Forrester et al. 2007; Furness, 2014; Wanless et al., 2007; Wernham, 2002). In the case of razorbill and 
common guillemot, an additional post-breeding/chicks-on-sea period is also defined in recognition of 
their likely additional vulnerability at this time oy year due the potential presence of dependent chicks on 
the sea and to adults being rendered temporarily flightless whilst undergoing wing moult. The definition 
and appropriate labelling of seasons differs between species reflecting the differences in the timing of 
breeding, moulting and migration and other differences in their ecology (Table 3).  

52. Such seasonal divisions are useful for summarising the value of the area surveyed and drawing 
comparisons to context information. However, it should be realised that often the change from one period 
to the next is gradual and therefore where best to place divisions is a matter of judgement and partly 
arbitrary. Furthermore, although the non-breeding months of the year are often pooled for convenience, 
there may be considerable change in a species use of the Survey Area and turnover of birds during this 
time.  
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Table 3. The definition of seasonal divisions of the year used to summarise survey results of regularly 
occurring seabird species  

Species Autumn/winter 
(non-breeding period ) 

Breeding season 
(attending colony) 

Post-breeding 
(chicks on sea/ moulting) 

Fulmar October to March April to September Not applicable 

Manx shearwater October to March April to September Not applicable 

Gannet October to March April to September Not applicable 

Shag October to March April to September Not applicable 

Common gull September to March April to August Not applicable 

Lesser Black-b. gull August to March April to July Not applicable 

Herring gull September to March April to August Not applicable 

Great black-b. gull September to March April to August Not applicable 

Black-headed gull August to March April to July Not applicable 

Kittiwake August to March April to July Not applicable 

Guillemot October to February March to July August and September 

Razorbill October to March April to July August and September 

Black Guillemot September to March April to August Not applicable 

Puffin September to March April to August Not applicable 

The size of anticipated Impact Footprint (AIF) 
53. Impact footprint is a term used to define the area over which a species may experience an impact arising 

from a development. An anticipated impact footprint is the predicted area, based on the best information 
available and where necessary expert judgement, within which a species is considered likely to experience 
an impact from a development, and is a concept used in assessing ecological effects of a proposed 
development. The way effects act on species vary and the distance from a source at which individuals of 
a species may experience an impact can also vary depending on it’s vulnerability to the effect. Thus the 
geographical extent of the AIF will vary between effects and between species. 

54. For the purposes of this report the potential AIF for displacement and disturbance effects is considered 
to be the Agreement for Lease buffered to 1 km (‘AfL+1 km’).  

55. The choice of 1 km is considered to be precautionary and consistent with information on the response 
distances by most seabird species groups (e.g. Auk sp.s, gulls, shearwaters and gannet) to human activities 
(Furness et al., 2012). It is recognised that some species groups such as divers and seaduck may respond 
to human activities at greater distances than 1 km from the development and that for these a larger AIF 
might be appropriate. However, the baseline surveys showed that that diver and seaduck species seldom 
if ever use the AfL and its vicinity for foraging; with very few exceptions the records for these species were 
of birds flying over the site. Therefore no purpose was to be served by defining or presenting results for 
a larger AIF for these species groups. 
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Defining regional breeding populations  
56. EIA requires that assessment is based on considering potential effects at appropriate spatial scales. For 

seabirds this is usually interpreted as a scale ranging from international, national, regional and district 
level (IEEM, 2010). Of these, it will be the regional level that has most relevance to the FHTEP. Therefore 
it is desirable to have defined regional boundaries to calculate the size of the regional seabird receptor 
populations that may be affected by the Project.  

57. In line with standard advice from statutory nature conservation bodies, regional seabird breeding 
populations are defined according to the likely connectivity of seabird colonies with the proposed 
development, in turn based on species-specific foraging ranges (e.g. Thaxter et al., 2012). 

58. Although it is accepted that such regions do not necessarily represent closed ecological systems, and 
therefore potential development impacts could extend beyond them, it is considered that the approach 
taken here is sufficiently focussed to both determine regional importance levels as well as potential 
development impacts on a scale that is ecologically relevant to each receptor species. 

59. It is considered that if connectivity were to be solely defined using either the mean or maximum foraging 
ranges this could substantially under- or over-estimate the average ‘development site to colony’ 
connectivity. Instead, spatial connectivity between the proposed development area and seabird colonies 
is approximated – where appropriate in relation to data quality - by using the mean maximum foraging 
range distance (MMFR) plus one standard deviation (+ 1 SD) as per Thaxter et al. (2012). This is considered 
to be a reasonably robust indicator of connectivity for the key breeding seabird species involved as it 
provides an intermediate scenario (between mean and maximum ranges). Where the mean maximum 
range + 1 SD exceeds a species’ maximum foraging range (Thaxter et al., 2012), the maximum alone will 
be used instead (for e.g. fulmar, herring gull, lesser black-backed gull). This approach is considered suitably 
precautionary as it avoids basing the impact assessment on improbably large receptor populations.   

60. Data on breeding numbers are mainly taken from Seabird 2000, the last national census (Mitchell et al. 
2004). Many colonies have not been monitored since. Data and publications reporting more recent 
changes in seabird breeding numbers are also considered in determining the likely current size of regional 
receptor populations, (for example SMP database, JNCC 2014).  

61. Where counts are expressed as pairs, apparently occupied nests etc. this is doubled to give the number 
of breeding adults. In the case of guillemot and razorbill the JNCC colony counts are given as the number 
of adult birds present at the colony. This is converted to an estimated number of breeding adults using 
the x1.34 correction factor given by Mitchell et al. (2004). 

62. As a consequence of delayed maturity, most seabird species have substantial numbers of non-breeding 
immature birds in their population and these individuals may be intermixed with and in many cases 
indistinguishable from actively breeding adults in the breeding season. Therefore, the total numbers of a 
species present in the region during the breeding season may be substantially greater than the sum of 
breeding adult birds.   

Defining regional non-breeding populations 
63. In the non-breeding period (i.e. the autumn and winter months) when seabirds are not attending colonies, 

regional seabird populations are more difficult to define as most species range widely during this time of 
year, often resulting in mixing of populations from different breeding grounds. The whole question of how 
best to define non-breeding seabird populations and the size of non-breeding populations has been the 
subject of the recently reported on Biologically Defined Minimum Population Size (BDMPS) research 
project commissioned by the UK statutory nature conservation bodies (Furness et al., 2014). The BDMPS 
geographic boundaries and population size estimates are appropriate for FHTEP and are therefore used. 
Additional sources that provides context distribution and abundance information for seabirds at a more 
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localised scale has also been consulted, in particular the season-specific density surface maps for the 
entire UK produced by Kober et al. (2010) mostly using ESAS data. 

RESULTS 

ESAS survey effort and sea conditions  
64. A total of 24 surveys (with each undertaken in a single day) were undertaken between July 2013 and July 

2016 (Table 5). 

Table 5.  ESAS survey effort of the Survey Area from July 2013 to June 2015  

Survey Date Number of 
Transects 

Total transect 
Length  
(km) 

Total Time on 
Effort  

(hr:min) 

Sea State  
(Douglas Scale) 

Range Mean 

1 01/07/2013 22 106.3 5:44 1-3 1.9 
2 06/08/2013 22 113.9 5:59 0-3 1.1 
3 04/10/2013 22 130.6 6:46 1-3 1.5 
4 24/10/2013 18 112.3 7.29                                                                                                                                                                                                                                                                                                                                   1-4 1.8 
5 26/11/2013 18 91.5 5:35 3-5 3.7 
6 09/01/2014 18 92.2 4:38 3-4 3.6 
7 07/02/2014 11 67 3:28 2-5 3.6 
8 03/03/2014 18 107.3 5:22 2-4 2.9 
9 15/04/2014 22 127.8 7:02 1-5 2.9 

10 10/05/2014 22 133.5 6:53 1-3 2.1 
11 18/06/2014 15 87.7 5:29 2-4 3.5 
12 23/06/2014 22 133.5 6:58 2-4 2.6 
13 02/07/2014 22 133.5 7:11 3-5 3.7 
14 07/08/2014 18 107.3 5:20 1-2 1.9 
15 12/09/2014 22 133.5 7:05 1-3 2.4 
16 20/11/2014 17 101.7 5:05 2-5 3.2 
17 25/11/2014 18 107.3 6:49 1-3 2 
18 01/12/2014 17 101.5 5:46 2-3 2.2 
19 19/01/2015 18 107.3 5:56 2-3 2.2 
20 06/02/2015 18 107.3 5:32 2-3 2.1 
21 13/03/2015 22 133.5 7:06 1-2 1.6 
22 08/04/2015 21 127.5 7:31 2-4 3 
23 04/06/2015 22 133.5 7:09 1-4 2.4 
24 16/06/2015 22 133.5 7:34 1-3 1.8 

Summary. Mean (range) 19.5  
(11-22) 

113.8  
(67-133.5) 

6:13  
(3:28-7:34) (0-5) 

2.49  
(1.1-3.7) 
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65. On the majority of survey dates conditions were very good or excellent for survey work and except for 
some short spells of sea state 5 was within ESAS guidelines for seabird surveys (up to sea state 4); the 
majority of surveys were conducted in sea states of between 1 and 3. Full details of sea state, wind 
direction, swell and survey times for each transect are presented in Appendix 1 (Table A1.2).  

66. Over the two year survey period approximately half of all surveys were conducted during spring and 
summer months (April-September) the time when most species are breeding, the remaining surveys were 
conducted during the non-breeding period. Due to the short day length from October to February the 
survey plan for these months was reduced to 18 of the 22 transects; the outermost transects were not 
included in the survey plan on these occasions.  

67. In Year 1 unfavourable sea conditions prevented or curtailed the surveys during some autumn and winter 
months (Table A1.2). No ESAS surveys were possible in September 2013 but this was made up for by 
conducting two surveys in October. No survey was possible in December. In February approximately half 
the transects were surveyed before poor weather curtailed the survey.  

68. In Year 2 surveys were conducted in all months except October 2014 and May 2015. To compensate for 
these two additional surveys were conducted; one in mid-November 2014 and one in early June 2014 
(Table A1.2). Poor weather conditions meant that a smaller number of transects were completed on some 
surveys than planned (one in April, four in August, one in November and one in December). 

69. Despite the weather related problems, the autumn and winter survey visits were approximately evenly 
spread through the period. 

Shore-based focal watch effort  
70. In addition to the trial watch in December 2013, watches were undertaken on five dates between March 

and end of July 2014, one each month except for none in May and two in July. No watches were 
undertaken in May 2014 due to persistently unfavourable sea states. The watch effort in June was reduced 
due to sea fog reducing the visibility and therefore the day’s effort being curtailed early. 
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Table 6. Summary of focal watch effort 

Date Start time End time No. focal 
watches 

Comment 

26th Dec 2014 10:50 13:45 22 Trial, Sea state 2 

10th March 2014 10:00 16:00 38 Sea state 1 

5th April 2014 08:10 13:10 25 Sea state 2 - 4 

May 2014 No watch  

17th June 2014 09:05 12:00 14 Foggy until 09:50, Sea state 2 

1st July 2014 14:10 18:10 39 Sea state 0-1 

21st July 2014 06:00 12:00 46 Sea state 0-1, heat haze by noon 

4th April 2015 07:00 13:12 8 
 Sea state 1, fog patches. Watch 
ended prematurely due to fog 

22nd April 2015 11:10 18:10 5  Sea state 1, then 0. Fog patches 

11th June 2015 06:10 14:00 71 Sea state 2, then 1 after 7:20. 

May 2015 No watch   

24th June 2015 06:10 14:05 160 Sea state  0-1 

 

ESAS survey results overview 
71. Fourteen seabird species (including all gull species) were commonly encountered during the ESAS surveys; 

results for these are presented in the species accounts that follow. All these species were likely to be 
foraging (in many cases confirmed by observation) in the Survey Area (as opposed to merely flying over 
it) and are therefore considered have relevance to the Project’s EIA.  For these species (with the exception 
of black-headed gull) maps showing the distributions of ESAS records across the Survey Area are 
presented (Figs. 3, 5, 7, 9, 10, 11, 12, 13, 14, 16, 19, 22 and 23). For the reader’s convenience, these species 
distribution maps are presented together in a standalone document. 

72. In addition to the species considered in the species accounts below, 15 other species of seabird (including 
divers and seaduck) were recorded during the ESAS surveys. Twelve of these species were encountered 
only occasionally and in small numbers, with most records comprising singles or small flocks flying through 
the area (Table 7). Three other species were recorded more frequently, namely red-throated diver (27 
birds), common scoter (30 birds) and eider (43 birds). However, with the exception of three eider ducks 
on the sea >2km outside the AfL, all individuals of these species were seen in flight, passing through. The 
scarcity of these 15 species on the sea suggest that the Survey Area is of low importance, they are not 
considered to have relevance to the Project’s EIA  and are therefore not discussed further. 

73. Small numbers of 24 non-seabird species, mainly migrant passerines and waders, were also recorded 
flying through the Survey Area. Records of these species are summarised in Table 8 and in the tables of 
raw numbers recorded for each survey visit (Appendix 1, Tables A2 to A6).  It is clear that the Survey Area 
has very low importance for these species at all times of year and therefore they are also not discussed 
further. 
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Table 7. Summary of records of rarely encountered seabird species (including divers and seaduck) 
in the Survey Area seen during the year of ESAS surveys.   

Species Date No. Behaviour Position 

Black-throated diver 10-May-14 2 fly, not in transect 2-4 km buffer 

Great northern diver 

24-Oct-13 2 fly, not in transect 1-2 km buffer 
03-Mar-14 1 on water 2-4 km buffer 
12-Sep-14 1 on water 1-2 km buffer 

1-Dec-14 1 fly, not in transect 2-4 km buffer 
19-Jan-15 1 fly, not in transect AfL+1 km 

4-Jun-15 1 fly, not in transect AfL+1 km 

Storm petrel 

01-Jul-13 1 fly in transect 2-4 km buffer 
06-Aug-13 2 fly, not in transect 2-4 km buffer 
10-May-14 1 fly, not in transect AfL+1 km 

4-Jun-15 1 fly, not in transect 2-4 km buffer 
16-Jun-15 1 fly, not in transect 2-4 km buffer 

Cormorant 

01-Jul-13 2 fly in transect AfL+1 km and 1-2 km buffer 
15-Apr-14 2 fly, not in transect 2-4 km buffer 
7-Aug-14 1 fly, not in transect 2-4 km buffer 

13-Mar-15 1 fly, not in transect 1-2 km buffer 
4-Jun-15 2 fly, not in transect 2-4 km buffer 

Scaup 06-Aug-13 1 fly, not in transect 2-4 km buffer 

Arctic skua 
04-Oct-13 1 1 fly in transect and 3 fly, not in transect 2-4 km buffer 
25-Nov-14 1 fly, not in transect 1-2 km buffer 

Great skua 

04-Oct-13 1 fly, not in transect AfL+1 km 
12-Sep-14 1 on water 1-2 km buffer 
16-Jun-15 1 fly, not in transect 2-4 km buffer 

Iceland gull 6-Feb-15 1 fly in transect 2-4 km buffer 
Glaucous gull 19-Jan-15 2 fly, not in transect 2-4 km buffer 

Sandwich tern 

04-Oct-13 2 on water 1-2 km buffer 
10-May-14 1 fly, not in transect AfL+1 km 
23-Jun-14 1 fly, not in transect AfL+1 km 

2-Jul-14 3 fly, not in transect AfL+1 km and 2-4 km buffer 
8-Apr-15 1 fly, not in transect 2-4 km buffer 
4-Jun-15 1 fly, not in transect 1-2 km buffer 

16-Jun-15 3 1 on water, 1 fly in transect 1, fly not in transect 1-2 km buffer and 2-4 km buffer 

Common tern 
7-Aug-14 1 fly, not in transect 2-4 km buffer 
4-Jun-15 13 fly, not in transect 2-4 km buffer 

Arctic tern 06-Aug-13 3 fly, not in transect 2-4 km buffer 
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Table 8. Summary of non-seabird migrant bird species seen in the Survey Area during ESAS surveys.  

Species Date No Behaviour Position 

Grey heron 06-Aug-13 1 fly, not in transect 2-4 km buffer 

Whooper swan 24-Oct-13 11 4 fly in transect and 17 fly, not in transect AfL+1 km and 2-4 km buffer 

Greylag goose 
6-Feb-15 4 fly, not in transect 2-4 km buffer 

13-Mar-15 2 fly, not in transect 2-4 km buffer 

Brent goose              
(pale bellied) 

04-Oct-13 58 fly, not in transect AfL+1 km and 2-4 km buffer 

24-Oct-13 54 1 fly in transect and 53 fly, not in transect AfL+1 km and 2-4 km buffer 

Shelduck 
06-Aug-13 1 fly, not in transect 2-4 km buffer 

4-Jun-15 2 fly, not in transect 2-4 km buffer 

Mallard 
04-Oct-13 3 fly, not in transect 2-4 km buffer 

24-Oct-13 4 fly in transect 2-4 km buffer 

Peregrine 12-Sep-14 1 fly in transect 1-2 km buffer 

Oystercatcher 

10-May-14 1 fly, not in transect 2-4 km buffer 

13-Mar-15 1 fly, not in transect AfL+1 km 

8-Apr-15 1 fly, not in transect 2-4 km buffer 

Dunlin 12-Sep-14 1 fly, not in transect 1-2 km buffer 

Snipe 12-Sep-14 1 fly, not in transect 2-4 km buffer 

Curlew 
26-Nov-13 1 fly, not in transect 2-4 km buffer 

23-Jun-14 1 fly, not in transect 2-4 km buffer 

Common sandpiper 8-Apr-15 1 fly, not in transect 2-4 km buffer 

Grey phalarope 25-Nov-14 1 on water 2-4 km buffer 

Feral pigeon 2-Jul-14 1 fly, not in transect 1-2 km buffer 

Swift 23-Jul-14 6 fly, not in transect 2-4 km buffer 

Skylark 13-Mar-15 1 fly, not in transect 2-4 km buffer 

Swallow 

15-Apr-14 1 fly, not in transect AfL+1 km 

10-May-14  14 2 fly in transect and 12 fly, not in transect AfL+1 km and 2-4 km buffer 

12-Sep-14 1 fly in transect 2-4 km buffer 

4-Jun-15 1 fly, not in transect AfL+1 km 

House martin 10-May-14 1 fly, not in transect 2-4 km buffer 

Grey wagtail 10-May-14 1 fly, not in transect 2-4 km buffer 

Pied wagtail 
03-Mar-14 1 fly, not in transect AfL+1 km 

13-Mar-15 1 fly, not in transect 2-4 km buffer 

Meadow pipit 
13-Mar-15 2 fly, not in transect 2-4 km buffer 

8-Apr-15 1 fly, not in transect 2-4 km buffer 

Rook 13-Mar-15 1 fly, not in transect 2-4 km buffer 



                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

27 

 

Shore focal watches results overview 
74. The number of focal watches undertaken for each species and whether diving behaviour was observed is 

summarised in Table 9.  

75. The densities of Auk sp.s (and other diving seabirds) present on the fieldwork days was generally low and 
this restricted the potential to undertake focal watches; it was common for there to be no Auk sp.s present 
in the watch area.  On such occasions the surveyor undertook focal watches on other diving species that 
were present even though in all cases these species were only seen relatively close inshore and outside 
the AfL. An insufficiency of Auk sp.s to watch particularly affected the April and June survey visits.    

76. The Auk sp.s present on the sea were either singles or part of small groups of typically of less than five 
birds though two larger groups were also seen (8 common guillemot/razorbill and 15 common guillemots 
respectively). Overall, of the 411 common guillemots and razorbills observed, slightly over a quarter (27%) 
of birds dived during the 2-minute focal watch (Table 9). However, of the birds identified to species level, 
razorbill were almost twice as likely to dive during the focal watch period as common guillemot, with 38% 
of razorbill diving (n=109) compared to 21% of common guillemot (n=284) (Table 2). Puffin were only seen 
on one survey visit when four focal watches of individuals were undertaken and three (75%) of these birds 
dived. Black guillemot were only seen on two survey visits and just two focal watches of individuals were 
undertaken; no diving occurred in either of these watches.   

Table 9. Summary of the number of 2-minute focal watches undertaken for each species and the 
number in which diving was recorded. 

Focal watch date Number of individuals 
watched 

Number of individuals 
that dived 

% that dived 

Common guillemot 284 61 21% 
Razorbill 109 41 38% 
Guillemot/Razorbill1 18 9 50% 
Puffin 4 3 75% 
Black guillemot2 2 0 0% 
Cormorant2 3 2 67% 
Shag2 13 7 54% 
Eider2 8 1 13% 

1 Unidentified to species level, either common guillemot or razorbill. 

2 Closer than 500m from coast, i.e. not inside AfL. 

 

77. Razorbills were equally likely to dive in high/low and mid water conditions (37% of birds diving in high/low 
conditions vs 38% in mid-tide conditions) (Table 10). Common guillemots showed a slight tendency for 
greater diving activity in the high/low tide conditions (28% of birds diving in high/low vs 19% in mid-tide 
conditions). However, when tested using the Chi Squared test the difference was determined to be not 
statistically significant (Chi squared = 2.7, P>0.05, Yate’s correction for one degree of freedom applied).   
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Table 10. Comparison of the frequency of diving by common guillemot and razorbill during two-
minute focal watches between ‘high/low tide’ and ‘mid tide’ conditions 

Tide 
conditions 

Common  guillemot Razorbill 

No. that dived No. of focal 
watches 

% No. that 
dived 

No. of focal 
watches 

% 

‘High/low’ 
tide 24 87 28% 17 46 37% 

‘Mid’ tide 37 197 19% 24 63 38% 

Total 61 284 21% 41 109 38% 

 

Species Accounts 
78. The species accounts below summarise species-specific information for the 14 most commonly occurring 

species in the Survey Area. The accounts summarise species-specific results from the ESAS surveys and 
shore-based focal watches (where relevant) together with context information from published literature 
and web sites on likely breeding site origins, population size and status, migratory patterns and 
vulnerability to tidal stream arrays. 

79. The species-specific tables summarising seasonal density and abundance are derived from the statistical 
analyses of the ESAS data. Details of survey-specific estimates and their confidence limits are provided in 
Appendix 2.   

80. In the species-specific density and abundance tables below, the mean value is the average of all survey 
estimates for a season, and the maximum is the highest single estimate for that season.  

Fulmar 

Overview 

81. Fulmars were recorded in moderate numbers in the Survey Area during the breeding season and early 
spring. They were only rarely recorded during the autumn and winter period with a single exceptional 
count of 32 birds on the sea on the December 2014 survey.   

Table 11. The estimated density (birds/km2) of fulmar in the Survey Area derived from Distance 
analysis of ESAS data.  

Season No. of 
surveys Behaviour Mean 

density 
Max 

density 
Breeding 12 in flight 0.19 0.37 

  on sea 0.16 0.42 

   All 0.36 0.79 

Autumn/winter 12 in flight 0.05 0.13 

    on sea 0.02 0.11 

    All 0.07 0.24 
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Table 12. The estimated number of fulmars in the Survey Area, Agreement for Lease (AfL) and AfL 
buffered to 1 km derived from Distance analysis of ESAS data. 

Season Survey 
year 

No. of 
surveys Behaviour 

Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding Y1 6 in flight 14.0 26.0 2.2 4.1 0.7 1.2 

      on sea 13.2 29.0 2.1 4.7 0.6 1.4 

  Y2 6 in flight 12.8 21.0 2.0 3.3 0.6 1.0 

      on sea 9.7 18.0 1.6 2.9 0.5 0.9 

  Y1 & Y2 12 in flight 13.4   2.1   0.6   

      on sea 11.4   1.8   0.5   

      all birds 24.8 55.0 3.9 8.8 1.2 2.6 

Autumn/winter Y1 6 in flight 3.8 9.0 0.6 1.4 0.2 0.4 

      on sea 1.2 7.0 0.2 1.0 0.1 0.3 

  Y2 6 in flight 3.3 6.0 0.5 0.9 0.2 0.3 

      on sea 1.8 8.0 0.3 1.3 0.1 0.4 

  Y1 & Y2 12 in flight 3.6  0.6  0.2  

      on sea 1.5  0.2  0.1  

      all birds 5.1 16.0 0.8 2.5 0.2 0.7 

Breeding season 

82. The estimated maximum density of fulmars within the Survey Area during the breeding season was 
approximately 0.8 birds per km2 (Table 11). 

83. Based on the MMFR of 400 km (Thaxter et al., 2012) the regional breeding population is defined as the 
number of adults breeding in western Scotland and Ireland. The number breeding in this area during the 
Seabird 2000 census was approximately 400,000 adults (based on Apparently Occupied Nests) (Mitchell 
et al., 2004). The actual number of fulmars present in this region during the breeding season is likely to 
be substantially greater because of the presence of immature birds. 

84. The estimated mean and maximum numbers of fulmars present in the Survey Area during the breeding 
season was 25 and 55 birds respectively (Table 12). These estimates are well below 0.1% of the assumed 
regional adult breeding population.  

85. Estimated mean numbers of fulmars were very similar between years during the breeding season. 

Autumn/ winter 

86. The estimated mean and maximum numbers of fulmars present in the Survey Area during the breeding 
season was 5 and 16 birds respectively (Table 12). This represents below 0.01% of the BDMPS minimum 
estimate for the Western Waters and Channel (556,367 birds) for this period. (Furness, 2014).  

87. Estimated mean numbers of fulmars present during the autumn/winter period were very similar between 
years 1 and 2. 
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Distribution 

88. The records of fulmar during the breeding season were approximately evenly distributed across the 
Survey Area (Fig. 3). In the winter period fulmars were rarely recorded less than 4 km from the shore and 
none were seen in the AfL+1 km area.  

89. Approximately 52% of fulmars recorded in the Survey Area were in flight, the remainder were sitting on 
the sea.  

90. The majority of breeding season flights was orientated NW/W-SE/E suggesting strong connectivity to the 
colonies on Rathlin Island (Fig. 4).  

Fig. 4. Flight directions of fulmars recorded on ESAS surveys July 2013 to June 2015. 

 

Likely origins 

91. The MMFR of breeding fulmars is 400 km (Thaxter et al, 2012) so it is possible that the birds seen in the 
breeding season could have originated from almost any colony in western Britain and Ireland. The most 
likely origins during the breeding season are the relatively close colonies on Rathlin Island (2,032 breeding 
pairs in Seabird 2000 census) and elsewhere along the Antrim coast (2,004 breeding pairs in Seabird 2000 
census).  

Status and protection  

92. Fulmar is a qualifying species feature at several SPAs, the closest to Fair Head are Inishtrahull SPA (75 km), 
Inishbofin, Inishdooey and Inishbeg SPA (137 km), Donegal Bay SPA (192km) and Mingulay and Berneray 
SPA (200 km). At Rathlin Island SPA, fulmar is a component of the breeding seabird assemblage qualifying 
feature. 

Vulnerability to tidal stream turbines 

93. Rated as very low vulnerability to tidal stream devices (Furness et al., 2012) 

Relevance to Project 

94. Concerns likely to be very low as this species is assessed as tolerant to disturbance and does not forage 
below the water’s surface (Furness et al., 2012). 
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Information gaps 

95. None of importance. 

Manx shearwater 

Overview 

96. Manx shearwater were present in moderate numbers through the breeding season but were absent at 
other times of year. 

Table 13. The estimated density (birds/km2) of Manx shearwaters in the Survey Area derived from 
Distance analysis of ESAS data.  

Season No. of 
surveys Behaviour Mean 

density 
Max 

density 
Breeding 12 in flight 0.72 1.34 
  on sea 0.09 0.32 
  All 0.80 1.66 
Autumn/winter 12 in flight 0.00 0.00 

  on sea 0.00 0.00 

  All 0.00 0.00 

 

Table 14. The estimated number of Manx shearwaters in the Survey Area, Agreement for Lease (AfL) 
and AfL buffered to 1 km derived from Distance analysis of ESAS data.  

Season Survey 
year 

No. of 
surveys Behaviour 

Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding Y1 6 in flight 38.8 79.0 6.2 12.6 1.8 3.7 

      on sea 2.8 11.0 0.5 1.8 0.1 0.5 

  Y2 6 in flight 61.0 94.0 9.7 14.9 2.9 4.4 

      on sea 9.2 22.0 1.5 3.5 0.4 1.1 

  Y1 & Y2 12 in flight 49.9  8.0  2.4  

      on sea 6.0  1.0  0.3  

      all birds 55.9 116.0 9.0 18.5 2.6 5.5 

Autumn/winter Y1 6 in flight 0.0 0.0 0.0 0.0 0.0 0.0 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

  Y2 6 in flight 0.0 0.0 0.0 0.0 0.0 0.0 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

  Y1 & Y2 12 in flight 0.0  0.0  0.0  

      on sea 0.0  0.0  0.0  

      all birds 0.0 0.0 0.0 0.0 0.0 0.0 

Breeding season 

97. The estimated density of Manx shearwaters within the Survey Area during the breeding season was 
approximately 0.8 and 1.7 bird per km2 respectively (Table 13). 
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98. Based on the MMFR of approximately 330 km (Thaxter et al., 2012) the regional breeding population is 
defined as the number of adults breeding in western Scotland and Northern Ireland. The number breeding 
in this area during the Seabird 2000 census was approximately 262,500 adults (based on Apparently 
Occupied Nests) (Mitchell et al., 2004). The actual number of Manx shearwater present in this region 
during the breeding season is likely to be substantially greater because of the presence of immature birds. 

99. The estimated mean and maximum numbers of Manx shearwaters present in the Survey Area during the 
breeding season was 56 and 116 birds respectively (Table 14). These estimates are below 0.1% of the 
assumed regional adult breeding population. 

100. Estimated mean numbers of Manx shearwaters were very similar between years during the breeding 
season. 

Distribution 

101. Records of Manx shearwater were approximately evenly distributed across the Survey Area (Fig. 5). 

102.  Most (90%) Manx shearwaters recorded in the Survey Area were in flight. 

103. The majority of flights were orientated NW –SE, presumably reflecting the movement of birds through St 
Georges Channel and perhaps indicating connectivity to the Copeland Island colonies (Fig. 6). 

Fig.  6.  Flight directions of Manx shearwaters recorded on ESAS surveys July 2013 to June 2015. 

 

Likely origins  

104. The closest colonies are on Copeland Islands (ca 4,800 pairs, approximately 71 km away) and a small 
colony on Sanda (ca 200 pairs, approximately 35 km away) off the south end of the Mull of Kintyre and 
these are the most likely source of birds seen in the breeding season. It is also possible that birds breeding 
on the Treshnish Islands (ca 1,300 pairs, approximately 142 km away)  and the very large colony on Rum 
(ca 120,000 pairs, approximately 197 km away) visit the Survey Area. 

 Status and protection  

105. Manx shearwater is a qualifying feature at the Copeland Islands SPA (71 km), Aberdaron Coast and 
Bardsey Island SPA (285 km) and Rum SPA (197 km). At the St Kilda SPA (327km) Manx shearwater is a 
component of the breeding seabird assemblage qualifying feature. 
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Vulnerability to tidal stream turbines  

106. Manx shearwater is rated as having low vulnerability to tidal stream developments by Furness et al. 
(2012).  However, the recent study by Shoji et al. (2016) shows that this species commonly dives to much 
greater depths than previously appreciated, on occasions up to at least 50m. It is therefore likely that 
Manx shearwater has slightly greater potential exposure to collision risk with tidal devices than assumed 
by Furness et al.  

Relevance to Project 

107. The combination of presumed moderate vulnerability to tidal stream devices and the low-moderate 
densities using the vicinity of the Project mean that concerns for Manx shearwaters are likely to be 
moderate.  

Information gaps 

108. None of importance. 

Gannet  

Overview 

109. Gannets were present in moderate numbers in the Survey Area during the breeding season and relatively 
lower numbers during the autumn/winter period. The gannets seen in the breeding season are most likely 
to originate from breeding colonies in south-west Scotland (Ailsa Craig and Scar Rocks).   

Table 15. The estimated density (birds/km2) of gannets in the Survey Area derived from Distance 
analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 
  
  

12 
  
  

in flight 0.43 1.07 

on sea 0.09 0.30 

All 0.51 1.37 

Autumn/winter 
  
  

12 
  
  

in flight 0.17 0.75 

on sea 0.03 0.15 

All 0.20 0.90 
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Table 16. The estimated number of gannets in the Survey Area, Agreement for Lease (AfL) and AfL 
buffered to 1 km derived from Distance analysis of ESAS data.   

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 

Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 6 
in flight 27.7 39.0 4.4 6.2 1.3 1.8 

on sea 4.2 15.4 0.6 2.4 0.2 0.7 

Y2 6 
in flight 32.2 75.0 5.1 11.9 1.5 3.5 

on sea 7.7 21.0 1.3 3.3 0.4 1.0 

Y1 & Y2 12 
in flight 29.9  4.7  1.4  

on sea 6.0  0.9  0.3  

all birds 35.9 96.0 5.7 15.2 1.7 4.5 

Autumn/winter 

Y1 6 
in flight 17.8 52.0 2.9 8.4 0.9 2.5 

on sea 3.7 9.8 0.6 1.7 0.2 0.5 

Y2 6 
in flight 6.2 19.0 1.0 3.1 0.3 0.9 

on sea 0.0 0.0 0.0 0.0 0.0 0.0 

Y1 & Y2 12 
in flight 12.0  1.9  0.6  

on sea 1.9  0.3  0.1  

all birds 13.9 61.8 2.2 10.0 0.7 3.0 

Breeding season 

110. The estimated mean and maximum density of gannets within the Survey Area during the breeding season 
was approximately 0.5 and 1.4 bird per km2 respectively (Table 15). 

111. Based on the MMFR+1SD distance of 354 km Thaxter et al., 2012) the regional breeding gannet population 
is defined as comprising the birds breeding in western Scotland and the small colony at Ireland’s Eye, 
Dublin Bay, which is 229,440 adults (based on Apparently Occupied Nests)(Mitchell et al., 2004). The 
actual number of gannets present in this region during the breeding season is likely to be substantially 
greater because of the presence of immature birds. 

112. The estimated mean and maximum number of gannets present in the Survey Area during the breeding 
season was 36 and 96 birds respectively (Table 16). These estimates are well below 0.1% of the assumed 
regional breeding population.  

113. Estimated mean numbers of gannets were very similar between years during the breeding season. 

114. 92% of the gannets that were aged during the breeding season were adults (Table 17).   

Autumn and winter 

115. The maximum density of gannets within the Survey Area during the autumn and winter was approximately 
0.9 birds per km2. 

116. The BDMPS gannet estimates for the Western Waters region for the autumn and winter periods are 
545,954 birds (Sep-Nov) and 661,888 birds (Dec-Mar) (Furness, 2014). 

117. The estimated mean and maximum number of gannets present in the Survey Area for the autumn and 
winter period was 14 and 62 birds respectively (Table 16). These estimates are well below 0.1% of the 
regional autumn and winter population estimates. 
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118. Estimated mean numbers of Manx shearwaters were very similar between years during the 
autumn/winter period. 

119. 96% of the gannets that were aged during the autumn and winter period were adults (Table 17). 

Table 17. Gannet age proportions for surveys between July 2013 and June 2015  

Season % of aged birds Sample size 
(aged) 

Adult Juvenile Immature 
Breeding 

(April to Sept) 92.2 0.3 7.5 1506 

Autumn/winter 
(Oct – Mar) 96.1 1.7 2.1 233 

 

Distribution 

120. The records of gannets during the both the breeding season and autumn/winter period and were 
approximately evenly distributed across the Survey Area (Fig. 7)  

121. Approximately 89% of gannets recorded in the Survey Area were in flight, the remainder were sitting on 
the sea. It is likely that the birds seen comprised a mix of individuals that were foraging in the area and 
others that were transiting through. 

122. The majority of breeding season flights were orientated NW/W-SE/E, presumably reflecting the 
movement of birds through St Georges Channel (to the SE) and connectivity to Ailsa Craig (to the E) (Fig. 
8). 

Fig. 8.  Flight directions of gannets recorded on ESAS surveys July 2013 to June 2015.  

 

Likely origins  

123. By far the most likely origin of the gannets seen in the Survey Area in the breeding season is the large 
colony at Ailsa Craig off the Ayr coast.  
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124. After the breeding season gannets travel widely and move south in a chain migration. The birds using 
the Survey Area in the winter are likely to originate colonies in the northern UK (Fort et al., 2012). 

Status and protection  

125. UK gannets, including those at Ailsa Craig have a favourable conservation status and have undergone long 
term increase in numbers (Mitchell et al., 2004).  

126. Gannet is a qualifying feature at Ailsa Craig SPA (63 km). 

Vulnerability to tidal stream turbines 

127. Rated as low vulnerability to tidal stream devices (Furness et al., 2012) 

Relevance to Project 

128. The combination of low vulnerability to tidal stream devices and the low densities using the vicinity of the 
Project mean that concerns for gannet are likely to be low.  

Information gaps 

129. None of importance. 

Shag 

Overview 

130. Shags were recorded in very low numbers in the Survey Area throughout the year with no difference in 
numbers between survey years. Slightly more records were from western third of the Survey Area. All 
shags seen on the sea were relatively close to the coast, none were recorded in the AfL. 

Table 18. The estimated density (birds/km2) of shags in the Survey Area derived from Distance 
analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 12 
on sea 0.01 0.05 

in flight 0.00 0.00 

All 0.01 0.05 

Autumn/winter 12 
on sea 0.01 0.08 

in flight 0.00 0.00 

All 0.01 0.08 
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Table 19. The estimated number of shags in the Survey Area, Agreement for Lease (AfL) and AfL 
buffered to 1 km derived from Distance analysis of ESAS data.   

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 6 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 1.2 3.6 0.2 0.6 0.0 0.0 

Y2 6 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 0.6 3.6 0.1 0.6 0.0 0.0 

Y1 & Y2 12 
in flight 0.0  0.0  0.0  

on sea 0.9  0.1  0.0  

all birds 0.9 3.6 0.1 0.6 0.0 0.0 

Autumn/winter 

Y1 6 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 1.6 6.0 0.2 0.9 0.0 0.0 

Y2 6 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 0.0 0.0 0.0 0.0 0.0 0.0 

Y1 & Y2 12 
in flight 0.0  0.0  0.0  

on sea 0.8  0.1  0.0  

all birds 0.8 6.0 0.1 0.9 0.0 0.0 

Breeding season 

131. The estimated density of shags within the Survey Area during both the breeding season and autumn and 
winter period was less than 0.1 bird per km2 (Table 18) 

132. The maximum MMFR +1SD foraging range for breeding shag is 18 km (Thaxter et al., 2012). The regional 
breeding population is defined as the number of adults breeding in Co. Antrim. The number counted at 
colonies in Co. Antrim area during the Seabird 2000 census was approximately 562 adults (based on 281 
AONs, Mitchell et al., 2004). Recounts of the majority of colonies in 2013 or 2014 showed that numbers 
have since increased by around 7%, though the numbers nesting on Rathlin Island have declined by 
approx. 25%.  Based on the most recent count data available the numbers breeding in the defined region 
are estimated to be 600 adults. The actual number of shags present in the defined region during the 
breeding season is likely to be greater than this figure because of the presence of non-breeding immature 
birds.  

133. Approximately 94% of the shags seen in the breeding season that were aged were in adult plumage 
(n=36).   

134. The estimated mean and maximum number of shags present in the Survey Area during the breeding 
season was 1 and 7 birds respectively (Table 19). After taking into account the immature birds the mean 
and maximum numbers present in the Survey Area in the breeding season estimates represent 
approximately 0.2% and 1.2% of the assumed regional breeding population. 

135. Only three shags were seen on the sea in the AfL+1 km area during the baseline surveys, during the surveys 
and the peak number in this area was just one bird, which is 0.2% of the regional population. No shags 
were recorded on the sea inside the AfL (Fig. 9), The estimates for the AfL+1 km based on the mean density 
for the Survey Area as a whole (Table 19) are considered to be unrealistic and probably biased high 
because of the very uneven and clumped distribution of birds in the Survey Area (Fig. 9). 
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Autumn and winter periods 

136. The estimated numbers and density of shags seen in the autumn and winter period was similar to during 
the breeding season (Table 19). This probably reflects the largely sedentary nature of this species. 

Distribution 

137. The distribution of shag records shows that more records in the western quarter of the Survey Area, in 
particular in the channel between the southern end of Rathlin Island and Fair Head headland (Fig. 9). The 
lack of on-the-sea records within the AfL was to be expected because the sea bed depth throughout the 
AfL is deeper than the depth threshold at which this bottom-feeding species can probably profitably 
forage; shag rarely forage below 35m ( Wanless et al., 1997; Daunt et al., 2006). 

Likely origins 

138. Shags are largely sedentary though some individuals move relatively short distances outside the breeding 
season (Wernham et al., 2002). The most likely origins are the close by colonies on Rathlin Island (58 
breeding pairs in Seabird 2000 census) and elsewhere along the Antrim coast (223 breeding pairs in 
Seabird 2000 census). 

 Status and protection  

139. Shag is not qualifying feature at any SPA in Northern Ireland or south-west Scotland.  

Vulnerability to tidal stream turbines 

140. Shag is rated as having a high vulnerability to tidal stream devices largely on account of the theoretical 
potential for collision mortality (Furness et al., 2012) 

Relevance to Project 

141. Although this species is rated as having high vulnerability to tidal stream devices, there was no evidence 
that it forages in the AfL, in which case it would not be exposed to a collision risk. On this basis the 
potential for this species to be affected by the Project is likely to be of low.   

Information gaps 

142. None of importance. 

Common gull  

Overview 

143. Common gulls were present in the Survey Area in low numbers through the year. Estimated mean 
numbers of were very similar between years during both the breeding season and autumn/winter periods. 
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Table 20. The estimated density (birds/km2) of common gulls in the Survey Area derived from 
Distance analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 9 
in flight 0.04 0.13 

on sea 0.13 0.38 

All 0.17 0.51 

Autumn/winter 15 
in flight 0.05 0.17 

on sea 0.08 0.59 

All 0.13 0.76 

Table 21. The estimated number of common gulls in the Survey Area, Agreement for Lease (AfL) and 
AfL buffered to 1 km derived from Distance analysis of ESAS data. 

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 5 
in flight 1.6 5.0 0.2 0.7 0.1 0.2 

on sea 7.9 26.4 1.3 4.2 0.4 1.3 

Y2 4 in flight 4.5 9.0 0.7 1.5 0.2 0.4 

on sea 9.9 19.8 1.6 3.2 0.5 0.9 

Y1 & Y2 9 
in flight 3.1  0.5  0.1  

on sea 8.9  1.4  0.4  

all birds 12.0 31.4 1.9 5.0 0.6 1.5 

Autumn/winter 

Y1 7 
in flight 2.1 9.0 0.3 1.5 0.1 0.4 

on sea 5.0 26.4 0.8 4.2 0.2 1.3 

Y2 8 
in flight 5.3 12.0 0.8 1.8 0.2 0.5 

on sea 6.1 41.8 1.0 6.6 0.3 2.0 

Y1 & Y2 15 
in flight 3.7  0.6  0.2  

on sea 5.5  0.9  0.3  

all birds 9.2 53.8 1.4 8.4 0.4 2.5 

 

Breeding season 

144. The estimated maximum density of common gulls within the Survey Area during the breeding season was 
approximately 0.5 birds per km2 (Table 20). 

145. The MMFR for common gull is 50 km (Thaxter et al., 2012). On this basis the Survey Area is likely to be 
within foraging range of birds breeding in Co. Antrim and Co. Down (approximately 400 pairs) and birds 
breeding on the Kintyre Peninsula and Islay (approximately 200 pairs). Thus the regional breeding 
population is assumed to be approximately 1,200 adults. This may be an underestimate due to some small 
inland breeding colonies not been covered by the Seabird 2000 census. Furthermore the actual number 
of common gulls present in this region during the breeding season is likely to be greater because of the 
presence of immature birds. 

146. Approximately 80% of the birds aged during breeding season surveys were in adult plumage (Table 22).   

147. The estimated mean and maximum numbers of common gulls present in the Survey Area during the 
breeding season was 12 and 31 birds respectively (Table 21). 
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148. After taking into account the immature birds the mean and maximum numbers present in the Survey Area 
in the breeding season represent approximately 0.8% and 2.1% respectively of the estimated regional 
breeding population of ca. 1,200 adults.  

 

Table 22. Common gull age proportions for surveys between July 2013 and June 2015.  

Season % of aged birds Sample size 
(aged) Adult Juvenile Immature 

Colony attendance 
(Apr – Aug) 79.6 1.9 18.4 103 

Winter 
(Sept – Mar) 81.1 13.3 5.6 143 

 

Autumn and winter periods 

149. The estimated maximum density of common gulls within the Survey Area during the autumn/winter 
periodwas approximately 0.8 birds per km2 (Table 20). 

150. Common gull was not included in the BDMPS review for the non-breeding seabird populations undertaken 
by Furness (2014). However, this is a very common wintering species throughout Britain and Ireland, with 
a UK wintering population estimated at 710,000, of which approximately 10,000 overwinter in Northern 
Ireland (Musgrove et al., 2013). The regional population is assumed to be 10,000 birds; this is likely to be 
only a very small proportion of a regional wintering population defined using the methods used by Furness 
(2014) for defining BDMPS. 

151. The mean and maximum numbers of common gulls present in the Survey Area during the autumn/winter 
period (September to March) was 9 and 54 birds respectively (Table 21). These numbers represent 0.1% 
and 0.5% respectively of the defined regional wintering population. 

152. Approximately 81% of the common gulls that were aged in the autumn/winter period were in adult 
plumages and the remainder were immatures or juveniles (Table 22). 

 Likely origins 

153. The most likely origins during the breeding season are the close by colonies on Rathlin Island (91 breeding 
pairs in Seabird 2000 census) and elsewhere in Antrim (16 breeding pairs in Seabird 2000 census). Birds 
from breeding sites in Argyll could also potentially be present. 

154. The birds present in winter are likely to be from breeding grounds across northern UK, especially Scotland, 
where this species breeds in large numbers. They may also include birds from overseas breeding grounds 
such as Scandinavia (Wernham et al., 2002). 

Distribution  

155. The distribution of records shows that common gulls were mostly recorded in the western half of the 
Survey Area and within approximately 3 km of the coast of Antrim or Rathlin Island (Fig. 10). 

156. Approximately 51% of common gulls recorded were flying; the remainder were on the sea. 

 Status and protection  

157. Common gull is a component of the breeding seabird assemblage qualifying feature at Rathlin Island SPA. 
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158. The British breeding population has a favourable conservation status. 

Vulnerability to tidal stream turbines 

159.  Rated as very low vulnerability to tidal stream devices (Furness et al., 2012) 

Relevance to project 

160. Concerns for this species are likely to be very low because only small numbers use the vicinity of the 
project, it is rated as having very low vulnerability to tidal arrays and it is known to be highly tolerance of 
human disturbance. 

Information gaps 

161. None of importance. 

Lesser black-backed gull  

Overview 

162. Lesser black-backed gulls were present in the Survey Area in low numbers in the breeding and autumn 
seasons but were absent in the winter. Numbers recorded were very similar between years. 

Table 23. The estimated density (birds/km2) of lesser black-backed gulls in the Survey Area derived 
from Distance analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 9 
in flight 0.04 0.08 

on sea 0.03 0.15 

All 0.07 0.23 

Autumn/winter 15 
in flight 0.00 0.03 

on sea 0.00 0.03 

All 0.01 0.06 

 



                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

42 

 

Table 24. The estimated number of lesser black-backed gulls in the Survey Area, Agreement for 
Lease (AfL) and AfL buffered to 1 km derived from Distance analysis of ESAS data. 

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 5 
in flight 2.8 6.0 0.4 0.9 0.1 0.3 

on sea 2.2 6.0 0.4 1.0 0.1 0.3 

Y2 4 
in flight 2.5 6.0 0.4 0.9 0.1 0.3 

on sea 2.7 10.8 0.4 1.7 0.1 0.5 

Y1 & Y2 9 
in flight 2.7  0.4  0.1  

on sea 2.4  0.4  0.1  

all birds 5.1 16.8 0.8 2.6 0.2 0.8 

Autumn/winter 

Y1 7 
in flight 0.3 2.0 0.1 0.4 0.0 0.1 

on sea 0.3 2.4 0.0 0.3 0.0 0.1 

Y2 8 
in flight 0.3 2.0 0.0 0.3 0.0 0.1 

on sea 0.0 0.0 0.0 0.0 0.0 0.0 

Y1 & Y2 15 
in flight 0.3  0.0  0.0  

on sea 0.2  0.0  0.0  

all birds 0.4 4.4 0.1 0.7 0.0 0.2 

Breeding season 

163. The estimated maximum density of lesser black-backed gulls within the Survey Area during the breeding 
season was approximately 0.2 birds per km2 (Table 23). 

164. The estimated mean and maximum numbers of lesser black-backed gulls present in the Survey Area 
during the breeding season (April to July) was 5 and 17 birds respectively (Table 24). This represents <0.1% 
of the estimated regional breeding population of 70,300 adults (Mitchell et al 2004).  

165. Approximately 94% of the birds present in the breeding season were in adult plumage (Table 23).   

Table 25.  Lesser black-backed gull age proportions for surveys between July 2013 and June 2015.  

Season % of aged birds Sample size 
(aged) Adult Juvenile Immature 

Colony attendance 
(Apr – Jul) 

94.1  5.9 53 

Autumn / Winter 
 (Aug – Mar) 

80 12 8 25 

Autumn and winter period 

166. The estimated maximum density of lesser black-backed gulls within the Survey Area during the autumn 
and winter period was approximately 0.06 birds per km2 (Table 25) 

167. The mean and maximum numbers of lesser black-backed gulls present in the Survey Area during the 
autumn period (August to October) was <1 and 4 birds respectively (Table 16), which represents <0.01% 
of the BDMS Western Waters population of 163,304 birds (Furness, 2014). 



                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

43 

 

 Likely origins 

168. The Seabird 2000 census counted 1,033 pairs of lesser black-backed gulls breeding in Northern Ireland 
(Mitchell et al., 2004) including on Rathlin Island (127 pairs) and these are the most likely origin of birds 
using the Survey Area during the breeding season.  

Distribution  

169.  The distribution of lesser black-backed gull records was focused in the western half of the Survey Area 
(Fig. 11). 

170. Approximately 58% of lesser black-backed gulls recorded were flying; the remainder were on the sea. 

Status and protection  

171. Within foraging range lesser black-backed gull is a qualifying feature at Ailsa Craig SPA, Inishbofin, 
Inishdooey and Inishbeg SPA, and Loch Derg SPA and is a component of the breeding seabird assemblage 
qualifying feature at Rathlin Island SPA and Lough Neagh and Lough Beg SPA. 

172. The British breeding population has a favourable conservation status. 

Vulnerability to tidal stream turbines 

173.  Rated as very low vulnerability to tidal stream devices (Furness et al., 2012) 

Relevance to project 

174. Concerns for this species are likely to be very low because only small numbers use the vicinity of the 
project, it is rated as having very low vulnerability to tidal arrays and it is known to be highly tolerance of 
human disturbance. 

Information gaps 

175. None of importance. 

Herring gull 

Overview 

176. Herring gulls were present in the Survey Area in low numbers throughout the year. Numbers recorded 
were very similar between years 

Table 26. The estimated density (birds/km2) of herring gulls in the Survey Area derived from 
Distance analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 13 
in flight 0.06 0.29 

on sea 0.02 0.12 

All 0.08 0.41 

Autumn/winter 11 
in flight 0.07 0.24 

on sea 0.02 0.10 

All 0.09 0.33 
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Table 27. The estimated number of herring gulls in the Survey Area, Agreement for Lease (AfL) and 
AfL buffered to 1 km derived from Distance analysis of ESAS data.  

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 7 
in flight 3.3 20.0 0.5 3.3 0.2 1.0 

on sea 1.0 7.0 0.2 1.1 0.0 0.3 

Y2 6 
in flight 5.5 13.0 0.9 2.1 0.3 0.6 

on sea 1.9 8.4 0.3 1.3 0.1 0.4 

Y1 & Y2 13 
in flight 4.4  0.7  0.2  

on sea 1.4  0.2  0.1  

all birds 5.8 27.0 0.9 4.3 0.3 1.3 

Autumn/winter 

Y1 5 
in flight 2.8 10.0 0.4 1.6 0.1 0.5 

on sea 0.6 2.8 0.1 0.5 0.0 0.2 

Y2 6 
in flight 6.3 17.0 1.0 2.6 0.3 0.8 

on sea 1.6 7.0 0.3 1.1 0.1 0.3 

Y1 & Y2 11 
in flight 4.6  0.7  0.2  

on sea 1.1  0.2  0.1  

all birds 5.7 24.0 0.9 3.7 0.3 1.1 

 

Breeding season  

177. The estimated maximum density of herring gulls within the Survey Area during the breeding season was 
approximately 0.4 birds per km2 (Table 26) 

178. Based on the maximum foraging range of 92 km (Thaxter et al., 2012) (maximum chosen because 
MMFR+1SD exceeds the maximum) the regional breeding populations is defined as the number of adults  
breeding in Co. Antrim, Co. Londonderry, Co. Down, Argyll and Kyle and Carrick. The number breeding in 
this area during the Seabird 2000 census was approximately 39,400 adults (based on Apparently Occupied 
Nests) (Mitchell et al., 2004). The actual number of herring gulls present in this region during the breeding 
season is likely to be substantially greater because of the presence of immature birds.  

179. The estimated mean and maximum numbers of herring gulls present in the Survey Area during the 
summer period was 6 and 27 birds respectively (Table 27). These estimates represent <0.1% of the 
estimated regional breeding population  

180.  Approximately 74% of the herring gull that aged during the breeding season period were in adult plumage 
(Table 28). 
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Table 28. Herring gull age proportions for surveys between July 2013 and June 2015. 

Season % of aged birds Sample size (aged) 

Adult Juvenile Immature 
Colony attendance 

(Mar– Aug) 74.4 0 25.6 78 

Winter 
(Sep – Feb) 43.7 39.4 16.9 71 

Autumn and winter periods 

181. The estimated maximum density of herring gulls within the Survey Area during the autumn/winter period 
was approximately 0.3 birds per km2 (Table 26) 

182. The estimated mean and maximum number of herring gulls present in the Survey Area during the winter 
period was 6 and 24 birds respectively (Table 27). These estimates correspond to a maximum of 0.01% of 
the BDMPS estimate for the Western Waters (173,299 birds) (Furness, 2014). 

183. Approximately 44% of the herring gulls that were aged in the autumn/winter period were adults and the 
remainder were immatures or juveniles (Table 28). 

Distribution 

184. The distribution of herring gull records across the Survey Area was approximately even (Fig. 12).  

Fig. 12. Distribution and abundance of herring gulls recorded during ESAS surveys between July 2013 
and June 2015. 

185. Approximately 83% of herring gulls estimated to be present were in flight, the remainder were on the sea. 

 Likely origins 

186. Breeding herring gulls range moderate distances to forage; the MMFD is 61 km (Thaxter et al., 2013). The 
birds using the Survey Area in the breeding season are most likely to originate from breeding colonies on 
Rathlin Island (14 pairs, Seabird 2000 count) and elsewhere along the Antrim coast (87 pairs, Seabird 2000 
count). Birds breeding on the Kintyre peninsula may also forage in the Survey Area. 

187. Outside the breeding season the birds using the Survey Area are likely to be a mix of birds from local 
breeding sites and from across north Ireland and western Scotland (Wernham et al., 2003).  

 Status and protection  

188. The UK population had undergone decline in recent decades following long-term increase (JNCC, 2014, 
Mitchell et al., 2004). The decline is linked to food supply and changes in human activities such as fishing 
and refuse management (Mitchell et al., 2004)   

189. Within its assumed maximum foraging range of 92 km herring gull is a component of the breeding seabird 
assemblage qualifying feature at Rathlin Island SPA and Ailsa Craig SPA.  

Vulnerability to tidal stream turbines 

190. Rated as very low vulnerability to tidal stream devices (Furness et al., 2012). 
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Relevance to Project 

191. Concerns for this species are likely to be very low because only small numbers use the vicinity of the 
project, it is rated as having very low vulnerability to tidal arrays and it is known to be highly tolerance of 
human disturbance. 

Information gaps 

192. None of importance. 

Great black-backed gull  

Overview 

193. Great black-backed gulls were present in the Survey Area in low numbers throughout the year. Numbers 
were very similar between survey years. 

Table 29. The estimated density (birds/km2) of great black-backed gulls in the Survey Area derived 
from Distance analysis of ESAS data. 

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 13 
in flight 0.01 0.06 

on sea 0.07 0.52 

All 0.08 0.58 

Autumn/winter 11 
in flight 0.02 0.10 

on sea 0.10 0.35 

All 0.12 0.45 

 
Table 28. The estimated number of great black-backed gulls in the Survey Area, Agreement for Lease 
(AfL) and AfL buffered to 1 km derived from Distance analysis of ESAS data. 

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 7 
in flight 1.1 4.0 0.2 0.7 0.1 0.2 

on sea 6.6 35.7 1.0 5.8 0.3 1.7 

Y2 6 
in flight 0.5 3.0 0.1 0.6 0.0 0.2 

on sea 2.6 15.3 0.4 2.3 0.1 0.7 

Y1 & Y2 13 
in flight 0.8  0.1  0.0  

on sea 4.6  0.7  0.2  

all birds 5.4 39.7 0.9 6.5 0.3 1.9 

Autumn/winter 

Y1 5 in flight 2.4 7.0 0.4 1.1 0.1 0.3 

on sea 3.1 10.2 0.5 1.5 0.1 0.5 

Y2 6 
in flight 1.0 2.0 0.2 0.4 0.1 0.1 

on sea 9.9 23.8 1.6 3.9 0.5 1.1 

Y1 & Y2 11 
in flight 1.7  0.3  0.1  

on sea 6.5  1.0  0.3  

all birds 8.2 25.8 1.3 4.2 0.4 1.3 



                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

47 

 

Breeding season  

194. The estimated maximum density of great black-backed gulls within the Survey Area during the breeding 
season was approximately 0.6 birds per km2 (Table 29). 

195. There is uncertainty regarding the distance that breeding great black-backed gulls travel to forage due to 
a lack of tagging studies. In the absence of published foraging range information for this species, the 
foraging range distance for herring gull (a species with a similar breeding ecology) is used as the basis for 
defining the regional breeding population. Lesser black-backed gull is also a potential surrogate and the 
foraging range distances for this species are substantially greater. 

196. Based on the maximum foraging range distance for herring gull of 92 km (Thaxter et al., 2012) the regional 
breeding population is defined as the number of adults breeding in County Antrim, Co. Londonderry, Co 
Down, Argyll and Kyle and Carrick. The number breeding in this area during the Seabird 2000 census was 
approximately 4,210 adults (based on Apparently Occupied Nests) (Mitchell et al., 2004). The actual 
number of great-black backed gulls present in this defined region during the breeding season is likely to 
be substantially greater than this figure because of the presence of immature non-breeding birds.  

197. The estimated mean and maximum number of great-black backed gulls present in the Survey Area during 
the summer period was 5 and 40 birds respectively (Table 30). These estimates represent 0.1% and 1% 
respectively of the assumed regional adult breeding population.   

198. Approximately 80% of the great-black backed gulls that were aged in the breeding season were in adult 
plumage and the rest were immatures (Table 31). 

Table 31. Great black-back gull age proportions for surveys between July 2013 and June 2015.  

Season % of aged birds Sample size 
(aged) Adult Juvenile Immature 

Colony attendance  
(Apr – Aug) 80 0 20 25 

Autumn/winter  
(Sep – Mar) 67.7 7.3 25 96 

 

Autumn and winter 

199. The estimated maximum density of great black-backed gulls within the Survey Area during the breeding 
season was approximately 0.5 birds per km2 (Table 29). 

200. The estimated mean and maximum number of great black-backed gulls present in the Survey Area during 
the winter period was 8 and 26 birds respectively (Table 30). This represents 0.02% and 0.1% respectively 
of the BDMPS estimate for the West of Scotland (34,380 birds) (Furness, 2014). 

201. Approximately 68% of the great black-backed gulls that were aged in the autumn/winter period were 
adults and the remainder were immatures or juveniles (Table 31). 

Distribution 

202. The majority of great black-backed gull records were in the western half of the Survey Area, with a small 
cluster of on-the-water records approximately 3 to 5 km east of Rathlin Island in the most northern part 
of the Survey Area (Fig. 13). 

203. Approximately 75% of great black-backed gulls estimated to be present were in on the sea, the remainder 
were in flight. 
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Likely origins 

204. The birds using the Survey Area in the breeding season are most likely to originate from the small breeding 
colonies on Rathlin Island  (3 pairs, Seabird 2000 census) and elsewhere along the Antrim coast (13 pairs, 
Seabird 2000 census).  

205. Outside the breeding season the birds using the Survey Area are likely to originate from colonies across 
western Scotland and Ireland (Wernham et al., 2002).  

Status and protection  

206. The Britain and Ireland population has a favourable conservation status (Mitchell et al., 2004).   

207. There are no SPAs within 400 km of Fair Head where great black-backed gull is a qualifying feature. 

Vulnerability to tidal stream turbines 

208.  Rated as having very low vulnerability to tidal stream devices (Furness et al., 2012). 

Relevance to Project 

209. Concerns for this species are likely to be very low because only small numbers use the vicinity of the 
project, it is rated as having very low vulnerability to tidal arrays and it is known to be highly tolerance of 
human disturbance. 

Information gaps 

210. None of importance. 

Kittiwake  

Overview 

211. Kittiwakes were present in the Survey Area throughout the year; they were most abundant in the latter 
part of the breeding season, autumn and early winter period (June-November). Numbers were higher in 
Year 2 during both the breeding and the autumn/winter period. 

Table 32. The estimated density (birds/km2) of kittiwakes in the Survey Area derived from Distance 
analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 9 
in flight 1.01 3.38 

on sea 1.30 8.26 

All 2.31 11.63 

Autumn/winter 15 
in flight 1.05 2.42 

on sea 1.45 4.67 

All 2.50 7.09 
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Table 33. The estimated number of kittiwakes in the Survey Area, Agreement for Lease (AfL) and AfL 
buffered to 1 km derived from Distance analysis of ESAS data. 

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 5 
in flight 33 58 5 9 2 3 

on sea 16 35 3 6 1 2 

Y2 4 
in flight 117 235 19 37 6 11 

on sea 184 576 29 92 9 27 

Y1 & Y2 9 
in flight 75  12  4  

on sea 100  16  5  

all birds 175 811 28 129 8 38 

Autumn/winter 

Y1 7 
in flight 59 109 9 17 3 5 

on sea 63 140 10 22 3 7 

Y2 8 
in flight 86 168 14 27 4 8 

on sea 135 326 21 52 6 15 

Y1 & Y2 15 
in flight 72  12  3  

on sea 99  16  5  

all birds 171 494 27 79 8 23 

Breeding season  

212.  The estimated mean and maximum density of kittiwakes during the breeding season was 2.3 and 11.6 
birds per km2 respectively (Table 32). 

213. Based on the MMFR+1SD of 83 km (Thaxter et al., 2012) the regional breeding population is defined as 
the number of adults breeding in County Antrim, Co. Londonderry, Co Down and Kyle and Carrick. During 
the Seabird 2000 census the number breeding in this area was 31,472 adults, which is (based on 
Apparently Occupied Nests) adults (Mitchell et al., 2004). However, since the Seabird 2000 census number 
of kittiwakes breeding in Rathlin Island and Ailsa Craig (the bulk of the regional population) are known to 
have declined by approximately 30% (SMP database). Therefore, it is assumed the regional population is 
currently approximately 22,000 adults. The actual number of birds present in the region during the 
breeding season is likely to be greater than this figure because of the presence of non-breeding immature 
birds. 

214. The estimated mean and maximum number of kittiwakes present in the Survey Area during the breeding 
season was 175 and 811 birds respectively (Table 33). These estimates represent 0.8% and 3.7% 
respectively of the assumed regional breeding population. 

215. Approximately 90% of the kittiwakes recorded in the Survey Area that were aged during the breeding 
season were birds in adult plumage (Table 34). 

Table 34. Kittiwake age proportions for surveys between July 2013 and June 2015.  

Season % of aged birds Sample size 
(aged) Adult Juvenile Immature 

Colony attendance  
(Apr – July)  90.1 0.9 9 1271 

Autumn and winter  
(Aug – Mar) 90.4 9.1 0.5 2649 
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Autumn and winter 

216. The estimated mean and maximum density of kittiwakes during the breeding season was 2.5 and 7 1 birds 
per km2 respectively (Table 32).  

217. The estimated mean and maximum number of kittiwakes present in the Survey Area during the autumn 
and winter period was 171 and 494 birds respectively (Table 33). These estimates both represent below 
0.1% of the BDMPS minimum estimate (691,526 birds) for the Western waters and Channel for this period 
of year (Furness, 2014).  

218.  Approximately 90% of the kittiwakes that were aged in the autumn and winter periods combined were 
adults and the remainder were immatures or juveniles (Table 34). 

Distribution 

219. The distribution of kittiwake records shows that flying birds were approximately evenly spread over the 
Survey Area during the breeding season and winter, with larger groups of birds recorded in the western 
half of the Survey Area in the post breeding period (Fig. 14). 

220. Approximately 62% of the kittiwakes recorded in the Survey Area were on the sea and rest were in flight.  

221. The majority of breeding season flights were orientated NW-SE suggesting strong connectivity to the 
colonies on Rathlin Island (Fig. 15). 

Fig. 15. Flight directions of kittiwakes recorded on ESAS surveys July 2013 to June 2015  

222.  

 

Likely origins 

223.  Based on the foraging range (MMFR is 60 km, Thaxter et al. 2013) the birds seen during the breeding 
season are most likely to originate from the close by colonies on Rathlin Island (9,917 pairs, Seabird 2000 
count) and elsewhere along the Antrim coast (1,892 pairs, Seabird 2000 census). Telemetry studies of 
tagged kittiwakes breeding on Rathlin Island support this (Curry, 2010; Chivers et al., 2012a). 

224. Birds breeding on Ailsa Craig (1,675 pairs), approximately 60 km away, may also forage in the Survey Area. 
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225. Outside the breeding season kittiwakes range very widely and the birds present may originate from the 
breeding sites anywhere around Britain and Ireland and also from Iceland and Scandinavia. 

Status and protection  

226. The kittiwakes breeding in Britain and Ireland have an unfavourable conservation status on account a long 
term and continuing decline (JNCC, 2014). Numbers breeding on Rathlin Island and Ailsa Craig (the bulk 
of the regional population) are known to have declined by approximately 30% (SCM database) since the 
Seabird 2000 census. 

227. Within its maximum foraging range kittiwake is a qualifying feature at Rathlin Island SPA and Horn Head 
to Fanad Head SPA, and  a component of a qualifying seabird assemblage at Ailsa Craig SPA and North 
Colonsay and Western Cliffs SPA 

Vulnerability to tidal stream turbines 

228. Rated as very low vulnerability to tidal stream devices (Furness et al., 2012) 

Relevance to Project 

229. Concerns likely to be low as this species is relatively tolerant of disturbance and does not forage below 
the water’s surface. 

Information gaps 

230. None of importance 

Black-headed gull 

Overview 

231. No black-headed gulls were recorded in the Survey Area in year 1, but small number were recorded 
throughout year 2.  

Table 35. The estimated density (birds/km2) of black-headed gulls in the Survey Area derived from 
Distance analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 9 

in flight 0.00 0.00 

on sea 0.05 0.15 

All 0.05 0.15 

Autumn/winter 15 

in flight 0.00 0.00 

on sea 0.09 0.83 

All 0.09 0.83 
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Table 36. The estimated number of black-headed gulls in the Survey Area, Agreement for Lease (AfL) 
and AfL buffered to 1 km derived from Distance analysis of ESAS data. 

Season Survey No. of  Behaviour Survey 
Area 

  AfL+1 
km 

  AfL   

  year surveys   Mean Peak Mean Peak Mean Peak 

Breeding Y1 5 in flight 0.0 0.0 0.0 0.0 0.0 0.0 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

  Y2 4 in flight 7.5 10.0 1.2 1.6 0.3 0.5 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

  Y1 & Y2 9 in flight 3.8 5.0 0.6 0.8 0.2 0.2 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

      all birds 3.8 10.0 0.6 1.6 0.2 0.5 

Winter/autumn Y1 7 in flight 1.6 11.0 0.3 1.8 0.1 0.5 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

  Y2 8 in flight 10.0 58.0 1.6 9.2 0.5 2.7 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

  Y1 & Y2 15 in flight 5.8 34.5 0.9 5.5 0.3 1.6 

      on sea 0.0 0.0 0.0 0.0 0.0 0.0 

      all birds 5.8 58.0 0.9 9.2 0.3 2.7 

 

Breeding season 

232. The estimated maximum density of black-headed gulls within the Survey Area during the breeding season 
was approximately 0.15 birds per km2 (Table 35).  

233. The MMFR +1SD for black-headed gull is 46 km (Thaxter et al., 2012). On this basis the Survey Area is likely 
to be within foraging range of birds breeding in Co. Antrim. Thus the regional breeding population at the 
time of the most recent comprehensive survey was at least 11,868 adults (twice the number of pairs 
estimated in Seabird 2000 census).  The Seabird 2000 count is likely to be an underestimate due to some 
small inland breeding colonies not been covered by the Seabird 2000 census. More recent counts at a 
sample of colonies indicate that the regional population is undergoing decline. Taking both these factors 
into consideration the current Co. Antrim population is likely to be approximately 10,000 adults and this 
value is used below in estimating site importance. The actual number of black-headed gulls present in the 
region during the breeding season is likely to be greater because of the presence of immature birds 

234. The estimated mean and maximum numbers of black-headed gulls present in the Survey Area during the 
breeding season was approx. 4 and 10 birds respectively (Table 36). These mean and maximum numbers 
represent approximately <0.1% and 2.1% respectively of the estimated regional breeding population of 
ca. 1,200 adults.  

Autumn and winter periods 

235. Black-headed gull was not included in the BDMPS review for the non-breeding seabird populations 
undertaken by Furness (2014). However, this is a very common wintering species throughout Britain and 
Ireland, with a UK wintering population estimated at around 2.2 million birds, of which at least 15,000 
overwinter in Co. Antrim (Musgrove et al., 2013). The regional population is assumed to be 15,000 birds; 
this is likely to be only a very small proportion of a regional wintering population defined using the 
methods used by Furness (2014) for defining BDMPS. 
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236. The mean and maximum numbers of black-headed gulls present in the Survey Area during the 
autumn/winter period (September to March) was 6 and 58 birds respectively (Table 36). These numbers 
represent <0.1% and 0.4% respectively of the minimum wintering estimate for Co Antrim. 

Likely origins 

237. The most likely origins during the breeding season are the close by colonies in Co. Antrim. 

238. The birds present in winter are likely to be from breeding grounds across northern UK. They may also 
include birds from overseas breeding grounds such as the countries around the Baltic Sea (Wernham et 
al., 2002). 

Status and protection  

239. The British breeding population has an favourable conservation status but this species is undergoing 
decline in Northern Ireland (Leonard and Wolsey, 2016). 

Vulnerability to tidal stream turbines 

240.  Rated as very low vulnerability to tidal stream devices (Furness et al., 2012) 

Relevance to project 

241. Concerns for this species are likely to be very low because only small numbers use the vicinity of the 
project, it is rated as having very low vulnerability to tidal arrays and it is known to be highly tolerant of 
human disturbance. 

Information gaps 

242. None of importance. 

Common guillemot 

Overview 

243. Common guillemot (hereafter just ‘guillemot’) was by far the commonest species recorded in the Survey 
Area. Large numbers were present throughout the year. Very large numbers breed on Rathlin Island and 
birds from this colony are likely to form the bulk of the birds present in the Survey Area in the colony 
attendance and post-breeding periods. Numbers were similar between years. 

244. The estimates of common guillemot density and abundance reported below include the proportion of 
unidentified Auk sp.s assigned to this species using the method  



                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

54 

 

Table 37. The estimated density (birds/km2) of common guillemots in the Survey Area derived from 
Distance analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Colony attendance 11 
in flight 4.05 8.43 

on sea 14.92 83.96 

All 18.97 92.40 

Post-Breeding  3 
in flight 1.09 2.58 

on sea 13.65 26.27 

All 14.74 28.86 

Autumn/winter 10 
in flight 0.88 1.84 

on sea 7.92 12.23 

All 8.81 14.07 

 

Table 38. The estimated number of common guillemots in the Survey Area, Agreement for Lease 
(AfL) and AfL buffered to 1 km derived from Distance analysis of ESAS data. 

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Colony attendance 

Y1 6 
in flight 300 589 48 94 14 28 

on sea 442 1292 70 206 21 61 

Y2 5 
in flight 261 447 42 71 12 21 

on sea 1757 5852 280 932 83 277 

Y1 & Y2 11 
in flight 280  45  13  

on sea 1100  175  52  

all birds 1380 6299 220 1003 65 298 

Post-Breeding 

Y1 1 in flight 179 179 29 29 9 9 

on sea 1831 1831 292 292 87 87 

Y2 2 
in flight 24 42 4 7 1 2 

on sea 512 800 81 127 24 38 

Y1 & Y2 3 
in flight 102  16  5  

on sea 1171  187  55  

all birds 1273 2010 203 320 60 95 

Autumn/winter 

Y1 5 
in flight 53 84 8 13 3 4 

on sea 436 716 69 114 21 34 

Y2 5 
in flight 69 128 11 20 3 6 

on sea 669 853 106 136 32 40 

Y1 & Y2 10 
in flight 61  10  3  

on sea 552  88  26  

all birds 614 981 98 156 29 46 
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Colony attendance 

245. The estimated mean and maximum density of birds recorded in the Survey Area during the colony 
attendance period was 19 and 92.4 birds per km2 (Table 37) 

246. Based on the MMFR+1SD of 134 km (Thaxter et al., 2012) the regional breeding populations is defined as 
the number of adults breeding in Co. Antrim, Co. Londonderry, Co. Down, Argyll and Bute, Wigtown and 
Kyle and Carrick. The number counted at colonies in this area during the Seabird 2000 census was 154,589 
adults (Mitchell et al., 2004). After accounting for adults that were not attending the colonies at the time 
of counting using a correction factor of x1.34 (Mitchel et al., 2004), the size of the regional breeding 
population is estimated at 207,150 adults. 

247. Monitoring at Rathlin Island and other regional colonies since the Seabird 2000 census indicate there has 
been an increase of around 30% (JNCC SMP database). In light of this increase it is assumed that the 
current regional population is approximately 269,000 adults. The actual number of guillemots present in 
the region during the breeding season is likely to be substantially greater than this figure because of the 
presence of non-breeding immature birds. 

248. The estimated mean and maximum numbers of guillemots present in the Survey Area during the colony 
attendance period was 1,380 and 6,299 birds respectively (Table 38). The 95% upper confidence limits for 
these estimates (Appendix 2) are approximately 1.6 times the magnitude of the estimate. 

249. If all the birds present in the Survey Area were adults, these mean and maximum estimates would 
represent approximately 0.5% and 2.3% respectively of the assumed regional breeding population.  
However, a moderate proportion, possibly around 30% (Furness, 2014), of the birds in the population 
during the breeding season are likely to be non-breeding immature birds and taking these into account 
would reduce apparent importance of the Survey Area to the regional population.    

250. The mean and maximum estimated number of guillemots present in the AfL+1 km area was approximately 
220 and 1,003 individuals respectively. If all the birds present were adults they these would represent 
approximately 0.1% and 0.4% of the assumed regional breeding population; accounting for immatures 
would reduce these percentage figures.  

251. A moderate proportion (mean value 20%) of the birds in in the Survey Area during the colony-attendance 
period were in flight. The remainder were on the sea and thus likely to be using the Survey Area for 
feeding.  

Post-breeding/chicks-on-sea 

252. The value of the Survey Area to guillemots in August and September, immediately following the vacating 
of breeding colonies, has particular interest to impact assessment studies. This is when successful 
breeding adult male guillemots have dependent young accompanying them on the sea. It is also the time 
when adults undergo wing moult and are rendered temporarily flightless. For both these reasons 
guillemots have additional sensitivity to disturbance at this time of year.  

253.  The estimated mean and maximum density during the post-breeding period was 14.7 and 28.9 birds per 
km2 (Table 37). 

254. The estimated mean and maximum number of guillemots present in the Survey Area during the post-
breeding/chicks-on-sea period was 1,273 and 2,010 birds respectively (Table 38). The 95% upper 
confidence limits for these estimates (Appendix 2) are approximately 1.6 times the magnitude of the 
estimate. 

255. If all the birds present in the Survey Area were adults, these mean and maximum estimates would 
represent approximately 0.5% and 0.8% respectively of the assumed regional breeding population.  
However, a moderate proportion, possibly around 30% (Furness, 2014), of the birds seen in the Survey 
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Area during the breeding season are likely to be non-breeding immature birds and taking these into 
account would reduce apparent importance of the Survey Area to the regional population.    

256. The estimated mean and maximum number of guillemots present in the AfL+1 km area during the post-
breeding/chicks-on-sea period was 203 and 320 birds respectively (Table 38). If all the birds present were 
adults they these would represent approximately 0.08% and 0.12% of the assumed regional breeding 
population; accounting for immatures would reduce these percentage figures. 

 Autumn and winter 

257. The estimated mean and maximum density during the autumn/winter period was 8.8 and.14.1 birds per 
km2 respectively (Table 37). 

258. The estimated mean and maximum number of guillemots present in the Survey Area during the autumn 
and winter (October to February) was 614 and 981 birds respectively (Table 38). These represent 
approximately 0.1% of the BDMPS estimate (1,139,220 birds) for the UK Western Waters for this time of 
year (Furness, 2014). 

Distribution 

259. The distribution of guillemot records within the Survey Area shows that they were approximately evenly 
spread within the Survey Area (Fig. 16). 

260. During the breeding season approximately 74% of guillemots in the Survey Area were on the sea and rest 
were flying. The proportion flying dropped to just 9% and 10% in the post-breeding period 
(August/September) and autumn/winter respectively.  

261. The majority of breeding season flights was orientated NW-SE suggesting strong connectivity to the 
colonies on Rathlin Island (Fig. 17). 

262. Only six guillemot chicks were recorded in the Survey Area suggesting that the Survey Area has very low 
importance as a nursery site for guillemot chicks during the at-sea part of the chick-rearing stage of the 
life cycle. 
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Fig. 17.  Flight directions of common guillemots recorded on ESAS surveys July 2013 to June 2015.  

 

Diving behaviour 

263.  During the focal watches 21% of the 284 common guillemot observed dived during the 2-minute watch.  
This shows that on average at any one time only a moderate proportion (21%) of the birds on the sea 
were actively foraging. This proportion is much lower than the corresponding figure of approximately 57% 
derived from guillemots fitted with activity loggers in SE Scotland (Thaxter et al., 2010), which suggests 
that guillemots that occur in the AfL spent much of their time loafing as well as foraging.  

264. The dive duration of 43 dives was determined (Fig. 18). Three dive durations timed at >150 seconds were 
excluded from the analysis because they were considered to be implausibly long; they probably resulted 
from the observer missing a surfacing event and the bird diving again soon afterwards. The mean duration 
of the 43 ‘valid’ dives was 56 seconds. Although the sample size is modest, the frequency distribution of 
dive durations is broadly similar to that reported by Thaxter et al (2010) for a much larger sample of dives 
(n=9,065) using time-depth loggers deployed on common guillemot breeding in south-east Scotland.  

265. On average the focal watch common guillemots spent 15% of the focal watch time (284 x 2 minutes) 
underwater. This is somewhat lower than the figure of 25% reported by Thaxter et al. (2010). 

266. Thaxter et al. showed that common guillemot dive to a wide range of depths and undertake a mix of 
relatively short duration shallow dives and relatively long duration deeper dives. If, following Thaxter et 
al.,  the dives of common guillemot in this study of less than 90 seconds duration are classified as ‘short’ 
and those above 90 seconds as  ‘long’, then the mean duration of short and long dives is 45.7 seconds 
(n = 36) and 108.9 seconds (n = 7) respectively. This division categorisation fits with the observed gap in 
the observed distribution of dive durations (no dive durations between 77 and 94 seconds were observed, 
Fig. 18).  The mean duration of the ‘short’ dives in this study is very similar to the mean for ‘shallow’ dives 
reported by Thaxter et al.; 45.7 second (n = 36) compared to 46.4 seconds. Similarly, the mean duration 
of the ‘long’ dives in this study is similar to the mean for ‘deep’ dives reported by Thaxter et al.; 108.9 
seconds (n = 7) compared to 118.4 seconds.  
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Fig. 18.  Frequency distribution of dive durations of common guillemot determined during focal 
watches. 

 

Likely origins 

267. It is likely that almost all guillemots present in the Survey Area in the breeding and post-breeding seasons 
are from Rathlin Island (130,445 adults at colony in 2011, Seabird 2000 count) and elsewhere along the 
Antrim coast (3,429 adults at colony, Seabird 2000 count). Rathlin Island is the second largest guillemot 
colony in Britain and Ireland. Telemetry studies of tagged common guillemots breeding on Rathlin Island 
show that birds from Rathlin commonly forage in the Survey Area (Curry, 2010). 

268. Outside the breeding season guillemots disperse widely (Wernham et al., 2002). The birds seen in the 
Survey Area in autumn/winter period are likely to originate from any of the colonies in northern Britain, 
especially those in western Scotland and Ireland.  

Status and protection  

269. Guillemot is a qualifying feature at Rathlin Island SPA and Horn Head to Fanad Head SPA. Additionally it is 
a qualifying component of the seabird assemblage at Ailsa Craig SPA and North Colonsay and Western 
Cliffs SPA. Vulnerability to tidal stream turbines 

270. Guillemot is rated as having a high vulnerability to tidal stream devices largely on account of the 
theoretical potential for collision mortality (Furness et al., 2012) 

Relevance to Project 

271. The Project appears to have some potential to adverse impact on the regional breeding guillemot 
population because moderate numbers of this species use the AfL+1 km area and the species is rated as 
having high vulnerability to tidal stream devices. 
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Information gaps 

272. None of importance. 

Razorbill 

Overview 

273. Razorbills were present in the Survey Area in moderate to high numbers.  They were most abundant in 
the colony-attendance period and least abundant during the post-breeding period. Large numbers breed 
on Rathlin Island and birds from this colony are likely to form the bulk of the birds present in the Survey 
Area in the breeding season and post-breeding period.  

 

Table 39. The estimated density (birds/km2) of razorbills in the Survey Area derived from Distance 
analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Colony attendance 9 
in flight 1.79 3.90 

on sea 4.50 22.17 

All 6.29 26.07 

Post-Breeding  12 
in flight 0.12 0.36 

on sea 0.77 1.15 

All 0.89 1.51 

Autumn/winter 3 
in flight 0.56 1.82 

on sea 1.32 3.29 

All 1.88 5.11 
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Table 40. The estimated number of razorbills in the Survey Area, Agreement for Lease (AfL) and AfL 
buffered to 1 km derived from Distance analysis of ESAS data.   

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Colony attendance 

Y1 
5 in flight 127 272 20 43 6 13 
  on sea 158 247 25 39 7 12 

Y2 4 
in flight 122 201 19 32 6 10 

on sea 509 1546 81 246 24 73 

Y1 & Y2 9 
in flight 125  20  6  

on sea 333  53  16  

all birds 458 1747 73 278 22 83 

Post-Breeding 

Y1 
1 in flight 26 26 4 4 1 1 
  on sea 80 80 13 13 4 4 

Y2 2 
in flight 0 0 0 0 0 0 

on sea 41 61 6 10 2 3 

Y1 & Y2 3 
in flight 13  2  1  

on sea 61  10  3  

all birds 73 106 12 17 3 5 

Autumn/winter 

Y1 6 
in flight 59 126 9 20 3 6 

on sea 108 230 17 37 5 11 

Y2 6 in flight 18 43 3 7 1 2 

on sea 76 132 12 21 4 6 

Y1 & Y2 12 
in flight 39  6  2  

on sea 92  15  4  

all birds 131 356 21 57 6 17 

Colony attendance 

274. The estimated mean and maximum density of birds recorded in the Survey Area during the colony 
attendance period was 6.3 and 26.1 birds per km2 respectively (Table 39). 

275. Based on the MMFR+1SD of 84 km (Thaxter et al., 2012), the regional breeding population is defined as 
the number of adults breeding in Co. Antrim, southern Argyll and Wigtown and Kyle and Carrick. The 
number counted at colonies in this area during the Seabird 2000 census was 30,558 adults, with around 
three-quarters of these breeding on Rathlin island (Mitchell et al., 2005). More recent monitoring at 
Rathlin Island and other regional colonies (including colonies on Ailsa Craig, Islay, Sanda and the Gobbins) 
indicate there has been an increase in the regional population of around 8% since the Seabird 2000 census 
(JNCC SMP database). Taking this into account and accounting for adults that were not attending the 
colonies at the time of counting using a correction factor of x1.34 (Mitchel et al., 2005), the current size 
of the regional breeding population is estimated at 44,000 adults. The actual number of razorbills present 
in the region during the breeding season is likely to be substantially greater than this figure because of 
the presence of non-breeding immature birds. 

276. The estimated mean and maximum number of razorbills present in the Survey Area during the colony-
attendance period was 458 and 1,747 birds respectively (Table 40). The 95% upper confidence limits for 
these estimates (Appendix 2) are approximately 2 times the magnitude of the estimate. 
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277. If all the birds present in the Survey Area were adults, these mean and maximum estimates would 
represent approximately 1.0% and 4.0% respectively of the assumed regional breeding population.  
However, a moderate proportion, possibly around 30% (Furness, 2014), of the birds in the population 
during the breeding season are likely to be non-breeding immature birds and taking these into account 
would reduce apparent importance of the Survey Area to the regional population.  

278. The mean and maximum estimated number of razorbills present in the AfL+1 km area was approximately 
73 and 278 individuals respectively (Table 40). If all the birds present were adults they these would 
represent approximately 0.2% and 0.6% of the assumed regional breeding population; accounting for 
immatures would reduce these percentage figures.  

279. A moderate proportion (mean value 27%) of the birds present in the Survey Area in the colony-attendance 
period were in flight. The remainder were on the sea and thus likely to be using the Survey Area for 
feeding.  

280. Mean numbers were lower in survey Year 1 compared with Year 2 during the colony attendance period 
and higher in Year 1 compared with Year 2 during the post breeding and autumn/winter periods. 

Post-breeding/chicks-on-sea 

281. The value of the Survey Area to razorbills in August and September, immediately following the vacating 
of breeding colonies, has particular interest to impact assessment studies. This is when successful 
breeding adult male razorbills have dependent young accompanying them on the sea. It is also the time 
when adults undergo wing moult and are rendered temporarily flightless. For both these reason razorbills 
have additional sensitivity to disturbance at this time of year.  

282. The estimated mean and maximum number of razorbills present in the Survey Area during the post-
breeding/chicks-on-sea period was 73 and 106 birds respectively (Table 40). If all the birds present in the 
Survey Area were adults, these mean and maximum estimates would represent slightly below 0.2% and 
slightly above 0.2% respectively of the assumed regional breeding population.  However, a moderate 
proportion, possibly around 30% (Furness, 2014), of the birds seen in the Survey Area during the breeding 
season are likely to be non-breeding immature birds and taking these into account would reduce apparent 
importance of the Survey Area to the regional population.    

283. The estimated mean and maximum number of razorbills present in the AfL+1 km area during the post-
breeding/chicks-on-sea period was 12 and 17 birds (Table 40). If all the birds present were adults they 
would represent <0.1% of the assumed regional breeding population; accounting for immatures would 
reduce these percentage figures.  

Autumn and winter 

284. The mean and maximum estimated number of razorbills present in the Survey Area during autumn and 
winter period was 131 and 356 respectively (Table 40). This represents 0.03% and 0.1% of the BDMPS 
minimum estimate (341,422 birds in November and December) for the UK Western Waters for this period 
of the year (Furness, 2014). 

Distribution 

285. The distribution of razorbill records shows that they were approximately evenly spread through the 
Survey Area (Fig. 19). During the breeding season approximately 73% of razorbills in the Survey Area were 
on the sea, the remaining 27% were flying. The proportion flying dropped to just 18% in the post-breeding 
period (August/September), and during the autumn/winter period was 30%.  

286. The majority of breeding season flights were orientated NW-SE suggesting strong connectivity to the 
colonies on Rathlin Island (Fig. 20). 
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Fig. 20. Flight directions of razorbills recorded on ESAS surveys July 2013 to June 2015.  

 

 

287. Only one razorbill chick was recorded on the August surveys amongst the 31 full-grown razorbills seen 
and none were seen on the July surveys. This suggests that the Survey Area has very low importance as a 
nursery site for razorbill chicks during the at-sea part of the chick-rearing stage of the life cycle. 

Diving behaviour 

288.  During the focal watches 38% of the 109 razorbills observed dived during the 2-minute watch. This shows 
that on average at any one time a high proportion (38%) of the birds on the sea were actively foraging. 
This proportion is only slightly lower than the corresponding figure of approximately 48% derived from 
razorbills fitted with activity loggers in SE Scotland (Thaxter et al., 2010), which suggests that most of the 
razorbills that occur in the AfL use it for foraging. 

289. The dive duration of 52 razorbill dives was determined (Fig. 21) (note, some individuals completed two 
dives during the 2-minute watch) and the mean dive duration was 33.1 seconds. The frequency 
distribution of dive durations is broadly similar to that reported by Thaxter et al. (2010) for a much larger 
sample of dives (n=5,426) using time-depth loggers deployed on razorbill breeding in south-east Scotland. 
However, the mean dive duration in this study (33.1 seconds) was greater than that reported by Thaxter 
et al. (23.1 seconds, n=5,426) and by Shoji et al. from Skomer island, Wales (24 seconds, n= 15,383).  This 
may indicate that on the occasions of the focal watches the birds were on average foraging somewhat 
deeper, or that fish prey was encountered less quickly, than was generally the case for the two other 
studies cited. 

290.  On average the focal watch razorbill spent 17.4% of the focal watch time (109 x 2 minutes) underwater. 
This is very similar to the figure of 20% reported by Thaxter et al. (2010).  

0%
10%
20%
30%
40%
50%
60%
70%

N

NE

E

SE

S

SW

W

NW

Razorbill

Colony attendance
(n=1262)

Chicks on sea (n=17)

Winter (n=460)



                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

63 

 

Fig. 21. Frequency distribution of dive durations of razorbill determined during focal watches. 

  

 Likely origins 

291. It is likely that almost all razorbills present in the Survey Area in the breeding and post-breeding seasons 
were from Rathlin Island and from elsewhere along the Antrim coast.  Rathlin Island is the largest razorbill 
colony in Britain and Ireland, and has approximately two-thirds of all razorbill breeding in Ireland. The 
most recent count in 2011 was 22,975 birds (raw count uncorrected for attendance) (Allen et al., 2011).  

292. Razorbills from colonies in northern Britain typically overwinter several hundred kilometres to the south, 
in particular in the Bay of Biscay (Wernham et al., 2003).  The birds seen in the Survey Area in the 
autumn/winter period are likely to be from western Scotland and Iceland. 

Status and protection  

293. Razorbill is a qualifying species at Rathlin Island SPA. This SPA hold approximately two-thirds of all razorbill 
breeding in Ireland. The next closest SPAs for this species are Horn Head to Fanad Head (100 km), Tory 
Island SPA (132 km) and West Donegal Coast (147 km).  FHTEP is beyond the maximum foraging distance 
of razorbills from all these SPAs. 

Vulnerability to tidal stream turbines 

294. Razorbill are rated as having a high vulnerability to tidal stream devices largely on account of the 
theoretical potential for collision mortality (Furness et al., 2012) 

Relevance to Project 

295. The Project appears to have some potential to adverse impact on the regional breeding razorbill 
population because moderate numbers of this species use the AfL+1 km area and the species is rated as 
having high vulnerability to tidal stream devices. 
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Information gaps 

296. None of importance. 

Black guillemot 

Overview 

297. Black guillemot was recorded in the Survey Area in small numbers during the breeding season, and was 
only recorded very occasionally at other times of year. No individuals were seen inside the AfL.  

Table 41. The estimated density (birds/km2) of black guillemots in the Survey Area derived from 
Distance analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 11 
on sea 0.04 0.17 
in flight 0.00 0.00 

All 0.04 0.17 

Autumn/winter 13 
on sea 0.005 0.06 
in flight 0.00 0.00 

All 0.00 0.06 

Breeding season 

298. The estimated maximum density of black guillemots at any time of year was below 0.2 birds per km2 
(Table 41).  

299. The MMFR of black guillemot is not considered in the foraging range review by Thaxter et al. (2012). The 
maximum foraging range is stated as being approx. 12km by in the review by BirdLife (Birdlife 
International, 2015),  however this is considered to be too small as a basis for defining a regional 
population for EIA purposes. Ringing studies show that black guillemots make moderate dispersive 
movements with approximately a quarter of all ringing recoveries exceeding 20 km (Wernham et al., 
2002). The relatively small sample of ringing recoveries include movements between south-west Scotland 
(including Kintyre) and Northern Ireland and along the Northern Ireland coastline, suggesting moderate 
connectivity across these areas. However, following consultation with RSPB and NIEA it is considered that 
the regional population should be based on a more restricted area than this. Therefore, the regional 
population is defined as birds breeding in Co. Antrim. 

300. The number counted at colonies in Co. Antrim during the Seabird 2000 census was 865 adults (Mitchell et 
al., 2004). The great majority of colonies in Co. Antrim were recounted in 2014 and this indicated that 
since the Seabird 2000 census numbers have decreased by approx. 3% to around 840 adults (JNCC SMP 
database) and this is assumed to be the size of the regional population.  The actual number of black 
guillemots present in the region is likely to be slightly greater than this figure because of the presence of 
non-breeding immature birds.  
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Table 42. The estimated number of black guillemots in the Survey Area, Agreement for Lease (AfL) 
and AfL buffered to 1 km derived from Distance analysis of ESAS data.   

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 6 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 2.7 12.6 0.4 1.9 0.0 0.0 

Y2 5 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 2.5 9.0 0.4 1.5 0.0 0.0 

Y1 & Y2 11 
in flight 0.0  0.0  0.0  

on sea 2.6  0.4  0.0  

all birds 2.6 12.6 0.4 1.9 0.0 0.0 

Autumn/winter 

Y1 6 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 0.0 0.0 0.0 0.0 0.0 0.0 

Y2 7 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 0.5 3.6 0.1 0.7 0.0 0.0 

Y1 & Y2 13 
in flight 0.0  0.0  0.0  

on sea 0.3  0.01  0.0  

all birds 0.3 3.6 0.1 0.7 0.0 0.0 

301. Only eight in-transect black guillemots were seen on the sea in the Survey Area during the ESAS surveys. 
The estimated mean and maximum number of black guillemots present in the Survey Area during the 
breeding season was 3 and 13 birds respectively (Table 42). These estimates represent approximately 
0.4% and 1.5% respectively of the assumed regional breeding population.  

302. The estimated mean and maximum numbers in the Survey Area during the breeding season also represent 
approximately 2.3% and 10.1% of the Rathlin Island population (129 birds in 2013 count) suggesting the 
Survey Area  (in practice just the western quarter of the Survey Area), (Fig. 20) has high importance for 
the Rathlin Island black guillemot population.  

303. Only three black guillemots were seen in the AfL+1 km area during the surveys; two on the sea and one 
flying (Fig. 19), and none of these birds were inside the AfL. It is concluded that the AfL+1 km has very low 
importance as a foraging site for supporting the regional and Rathlin Island black guillemot breeding 
populations and that the western quarter of the Survey Area has slightly higher but still low importance. 

Autumn and winter  

304. The only black guillemots recorded during the autumn/winter period were four flying birds (two in 
transect and two not in transect) and one bird on the sea. 

Distribution 

305. The distribution of black guillemot records shows that the great majority were in the western quarter of 
the Survey Area outside the AfL, in particular in the channel between the southern end of Rathlin Island 
and Fair Head headland (Fig. 22). The lack of on-the-sea records within the AfL was to be expected because 
the sea bed depth throughout the AfL is substantially deeper than the depth at which this bottom-feeding 
species can probably profitably forage; black guillemot rarely forage below 30 (Cairns, 1992; Masden et 
al., 2013; Shoji et al., 2015). 
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Likely origins 

306. Black guillemot is a non-migratory species. It is likely that all black guillemots present in the Survey Area 
were breeding on Rathlin Island (203 adults at colony, Seabird 2000 count) and elsewhere along the 
Antrim coast (662 adults at colony, Seabird 2000 count). At others times of year some individuals may 
originate from further afield within the defined breeding region. 

 Status and protection  

307. Black guillemot is not eligible as a qualifying feature for SPAs.   

308. Black guillemot is a proposed qualifying feature of the proposed Rathlin Island Marine Protection Area 
(MPA). Black guillemot is also a proposed qualifying feature of the Clyde Sea Sill Nature Conservation MPA 
approximately 35 km east of the AfL (SHN, 2014). This MPA would primarily provide foraging habitat for 
black guillemot breeding on Sanda and Sheep Islands.    

Vulnerability to tidal stream turbines 

309. Black guillemot is rated as having a high vulnerability to tidal stream devices largely on account of the 
theoretical potential for collision mortality (Furness et al., 2012). 

Relevance to Project 

310. Although this species is rated as having high vulnerability to tidal stream devices, there was no evidence 
that it forages in the AfL, in which case it would not be exposed to a collision risk. On this basis the 
potential for this species to be affected by the Project is likely to be of low. 

Information gaps 

311. None of importance 

Puffin 

Overview 

312. Puffins were present in the Survey Area in moderate numbers during the breeding season, almost 
certainly comprising birds mostly from Rathlin Island. They were almost absent in the autumn/ winter 
period. Numbers were very similar between survey years. 

Table 43. The estimated density (birds/km2) of puffins in the Survey Area derived from Distance 
analysis of ESAS data.  

Season No. of 
surveys 

Behaviour Mean 
density 

Max 
density  

Breeding 11 
in flight 0.15 0.56 

on sea 0.50 1.75 

All 0.65 2.31 

Autumn/winter 13 
in flight 0.00 0.00 

on sea <0.01 0.06 

All <0.01 0.06 
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Table 44. The estimated number of puffins in the Survey Area, Agreement for Lease (AfL) and AfL 
buffered to 1 km derived from Distance analysis of ESAS data.   

Season Survey 
year 

No. of 
surveys 

Behaviour Survey Area AfL+1 km AfL 
Mean Peak Mean Peak Mean Peak 

Breeding 

Y1 6 
in flight 11.0 39.0 1.7 6.2 0.0 0.0 

on sea 32.2 63.0 5.1 10.0 0.0 0.0 

Y2 5 
in flight 9.6 32.0 1.5 5.0 0.0 0.0 

on sea 38.2 122.0 6.1 19.5 0.0 0.0 

Y1 & Y2 11 
in flight 10.3  1.6  0.0  

on sea 35.2  5.6  0.0  

all birds 45.5 154.0 7.2 24.5 0.0 0.0 

Autumn/winter 

Y1 6 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 0.0 0.0 0.0 0.0 0.0 0.0 

Y2 7 
in flight 0.0 0.0 0.0 0.0 0.0 0.0 

on sea 0.7 5.0 0.1 0.7 0.0 0.0 

Y1 & Y2 13 
in flight 0.0  0.0  0.0  

on sea 0.4  0.1  0.0  

all birds 0.4 5.0 0.1 0.7 0.0 0.0 

 

Breeding season 

313.  The estimated mean and maximum density of puffins in the survey area during the breeding season was 
0.7 and 2.3 birds per km2 respectively (Table 43). 

314. Based on the MMFR+1SD of 151 km (Thaxter et al., 2012) the regional breeding population of puffin is 
defined as the number of adults  breeding in Co. Donegal, Co. Antrim, Co. Londonderry, Co. Down, Argyll 
and Bute, Wigtown, Kyle and Carrick and Isle of Man. The number in this area during the Seabird 2000 
census was 11,806 adults (based on apparently occupied burrows multiplied by two) and approximately 
27% of these were on Rathlin Island (Mitchell et al., 2004).  

315. Breeding puffins are difficult to monitor because they nest underground, as a consequence regular 
monitoring data are relatively scarce. Colony counts are generally of unknown accuracy and may vary 
markedly between years. The most recent count for Rathlin Island was in 2011, when numbers were 
estimated to be around 56% lower than in the Seabird 2000 census. On the Treshnish Islands, the closest 
large colony in Scotland and where numbers are monitored annually, numbers in 2011 were approx. 10% 
lower than the Seabird 2000 count, however by 2015 numbers there had recovered and were 19% higher 
than the Seabird 2000 count. There is no information on whether numbers on Rathlin Island or other 
colonies on the north coast of Ireland (e.g. Tory Island, Co. Donegal) have shown a similar recovery in 
recent years. Counts in 2015 indicate that numbers on Ailsa Craig showed a nine-fold increase since the 
Seabird 2000 counts (from 20 to 183), the increase here is likely to be linked to the rat eradication 
programme there. 

316. Based on the most recent count data available for colonies (JNCC SMP database), the current number of 
adult puffins breeding in the defined region is estimated to be 11,300 birds. The actual number of puffins 
present in the region during the breeding season is likely to be substantially greater than this figure 
because of the presence of non-breeding immature birds. 



                                  FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 

68 

 

317. The estimated mean and maximum number of puffins present in the Survey Area during the breeding 
season was 46 and 154 birds respectively (Table  44). The 95% upper confidence limits for these estimates 
(Appendix 2) are approximately 2 times the magnitude of the estimate. 

318. If all the birds present in the Survey Area were adults, these mean and maximum estimates would 
represent approximately 0.4% and 1.4% respectively of the assumed regional breeding population.  
However, a moderate proportion, possibly around one third (Furness, 2014), of the birds the population 
during the breeding season are likely to be non-breeding immature birds and taking these into account 
would reduce the apparent importance of the Survey Area to the regional population. 

319. The mean and maximum estimated number of puffins present in the AfL+1 km area was approximately 7 
and 25 individuals respectively (Table  44). If all the birds present were adults they these would represent 
approximately 0.06% and 0.2% of the assumed regional breeding population; accounting for immatures 
would reduce these percentage figures. 

320. A moderate proportion (mean value 23%) of the birds in the Survey Area during the breeding season was 
in flight and therefore not using the ecological resources of the area. The remainder were on the sea and 
likely to be using the Survey Area for feeding.  

Autumn and winter 

321. The estimated maximum density of puffins in the survey area during the autumn/winter period was 0.06 
birds per km2 (Table 43). 

322. The estimated maximum number of puffins present in the Survey Area during the autumn and winter 
period was 5 birds respectively (Table 44). This represents <0.01% of the BDMPS estimate for the Western 
Waters region (304,557 birds) (Furness, 2014). 

Distribution 

323. The distribution of puffin records shows that they were approximately evenly spread through the Survey 
Area (Fig. 23).   

324. Only one juvenile puffin was recorded suggesting that the Survey Area has very low importance as a 
foraging site for recently fledged puffins. 

325. The majority of breeding season flights were orientated NW-SE suggesting strong connectivity to the 
colonies on Rathlin Island (Fig. 24). 

Diving behaviour 

326. Focal watches were undertaken on only four puffins, this was all the individuals of this species seen on-
the sea during the focal watch fieldwork. This scarcity was in line with the low density of this species in 
the AfL and AfL+1 km recorded in the ESAS surveys.  

327. Three of the four puffins watched dived during the focal watch and six dive durations were timed; the 
mean duration of these dives was 41 seconds. The sample size of focal watches is too small to give reliable 
measures of diving behaviour for this species. However,  the mean dive duration figure is very similar to 
that  reported by Shoji et al. (2015) from Skomer Island, Wales (40.0 seconds, n = 3,414 dives) and by 
Spencer (2012) from Petit Manan Island, Maine, USA (48.7 seconds n = 8,097). 
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Fig. 24.  Flight directions of puffins recorded on ESAS surveys July 2013 to June 2015  

 

Likely origins  

328. It is likely that almost all puffins present in the Survey Area in the breeding season are from Rathlin Island 
(1,579 pairs, Seabird 2000 count). 

Status and protection  

329. Puffin is a component of the breeding seabird assemblage qualifying feature at Rathlin Island SPA. The 
next closest SPAs with puffin as a qualifying interest is Tory Island SPA (132 km) and Mingulay and 
Berneray SPA (195 km) where the population is a component of the breeding bird assemblage. For both 
these populations Fair Head is between the MMFR and the maximum foraging range for puffin. 

Vulnerability to tidal stream turbines 

330. Puffin are rated as having a moderate vulnerability to tidal stream devices largely on account of the 
theoretical potential for collision mortality (Furness et al., 2012) 

Relevance to Project 

331. Concerns are likely to be moderate due to a relatively small regional breeding population and moderate 
vulnerability to tidal arrays.  

Information gaps 

332. None of importance. 
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SUMMARY AND IMPLICATIONS FOR EIA 
333. The planned 2-year programme for ESAS surveys of the Survey Area was completed. A total of 24 surveys 

were undertaken at approximately monthly intervals.  The results provide an excellent basis for 
characterising the ornithological importance of the Project site and its vicinity. 

334. Weather related problems lead to some surveys not being undertaken or fully completed as planned. 
When possible additional surveys were conducted to make up for ‘missed’ surveys as soon as conditions 
permitted.  As a result eventual survey effort shortfall compared to the planned effort was small and 
principally during the autumn/winter period when the Survey Area has least importance for birds. For 
these reasons the data is considered suitable for the undertaking of the Project’s environmental impact 
assessment for birds. The small shortfall in survey effort was neither entirely unexpected nor unusual 
when compared to other ESAS projects in the UK. 

335. The shore-based survey into the diving behaviour of Auk sp. species was completed as planned. A total of 
284 and 109 two-minute focal watches were completed for common guillemot and razorbill respectively. 
The results of this study provide valuable complimentary information relevant to understanding the 
potential for the Project to give rise to a collision risk to these species. The subject of collision risk is 
examined in detail in the report ‘Fair Head Tidal Energy Park: Collision Risk to Diving Seabirds’ (NRP, 2016), 
which is Appendix 9.2 in the Project’s ES. 

336. The ESAS surveys showed that for all seabird species abundance in Survey Area (and the AfL within this) 
was either very low or low in the context of species’ regional population sizes. With the exception of 
razorbill, during the breeding season the estimated mean abundance of all seabird species using the 
Survey Area was less than 1% of the corresponding regional population. For razorbill the estimated mean 
abundance in the Survey Area during the colony-attendance period was 1.1% of the regional population; 
taking into consideration immature birds would reduce this figure.  

337. Common guillemot and razorbill are both rated as having high vulnerability to tidal stream developments 
(Furness et al., 2012) and both were shown to commonly occurred in the AfL+1 km area and use it for 
foraging, therefore these species are considered to have the highest priority for the Project’s EIA. 

338. Puffin is rated as having moderate vulnerability to tidal stream developments (Furness et al., 2012), and 
commonly occur at low densities in the AfL+1 km area during the breeding season.  This combination 
suggests that this species could be affected to a small extent by the Project and therefore should be 
treated as having medium priority for the Project’s EIA. 

339. Although shag and black guillemot are both rated as having high vulnerability to tidal stream 
developments (Furness et al., 2012), they occured at very low density in the AfL+1 km and there were no 
on-the-sea records of either species in the AfL. Furthermore diving behaviour studies of these species 
indicates that they forage close to the seabed in depths of <35m, and thus the whole of the AfL is expected 
to be too deep for profitable foraging by these two species. However both species have relatively small 
populations in Northern Ireland and compared to other species have relatively small foraging ranges with 
foraging restricted to a narrow coastal zone. Therefore these two species are also treated as having 
medium priority for the Project’s EIA. 

340. Manx shearwater is rated as having low vulnerability to tidal stream developments by Furness et al. 
(2012).  However, the recent study by Shoji et al. (2016), show that this species commonly dives to much 
greater depth than previously appreciated and this may mean that Furness et al. underestimated its 
vulnerability to collision with TECs.  Manx shearwater occur at low densities in the AfL+1 km area during 
the breeding season, but the numbers involved are very small in the context of the size of the regional 
population and there are no breeding sites close to the AfL. On balance it is considered that Manx 
shearwater has low priority for the Project’s EIA however it is recognised that the potential for collision 
mortality should be examined to give reassurance that collision risk is acceptably low. 
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341. The remaining  eight regularly occurring  seabird species (fulmar, kittiwake, herring gull, lesser black-
backed gull, great black-backed gull, common gull, black-headed gull and gannet) are all rated as having 
low or very low vulnerability to tidal stream developments (Furness et al., 2012) and were shown to occur 
at either low density or very low density in the AfL+1 km.  Therefore these species are considered to have 
low priority for the Project’s EIA.  
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Appendix 1: Additional Tables for Fair Head Bird Surveys Technical Report July 2013 – June 2015  
 

Table A1.1.  ESAS survey effort July 2013 - June 2015.  
 

Survey 
period Date Transects (T) 

surveyed 
Transects not 
surveyed ESAS MMO PAMS Vessel Comments 

1 01/07/2013 T1-22 None Yes Yes  Banrion Uladh  

2 06/08/2013 T1-22 None Yes Yes Incomp
lete Banrion Uladh Hydrophone failed after 1hr 

46mins 

3 04/10/2013 T1-22 None Yes Yes Yes Corystes T19-22: 600-1100m not surveyed 
at NE end of transects 

4 24/10/2013 T2,T4-20,T22 T1,T3,T21 Yes Yes Yes Glenravel T20 & T22: 5-600m not surveyed 
at NE end of transects 

5 26/11/2013 T1,T3,T5-19,T21 T2,T4,T20,T22 Yes Yes Yes Banrion Uladh  
6 No survey        

7 09/01/2014 T1,T3,T5-19,T21 T2,T4,T20,T22 Yes Yes Yes Corystes 

Most transects runs parallel but 
2-300m to SE of transect lines. 
T8-21: 5-800m not surveyed at 
end of transects. T10 &12 8-
900m not surveyed at SW end of 
transects 

8 07/02/2014 Odd transects T1-21 Even transects 
T2-22 Yes Yes Yes Banrion Uladh  

9 03/03/2014 T1,T3,T5-19,T21 T2,T4,T20,T22 Yes Yes Yes Banrion Uladh  

10 15/04/2014 T1-21 T22 Yes Yes Yes Banrion Uladh 
T22: ca. 10% surveyed. Survey 
abandoned due to poor weather 
conditions 

11 10/05/2014 T1-22 None Yes Yes Yes Corystes  

12 18/06/2014 T3,T5,T7-17,T19,T21 T1,T2,T4,T6,T18,
T20,T22 Yes Yes Yes Corystes T21: 500m not surveyed at NE 

end of transect 
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Survey 
period Date Transects (T) 

surveyed 
Transects not 
surveyed ESAS MMO PAMS Vessel Comments 

12 23/06/2014 T1-22 None Yes Yes Yes Banrion Uladh  
13 02/07/2014 T1-22 None Yes Yes Yes Corystes  
14 07/08/2014 T1,T3,T5-19,T21 T2,T4,T20,T22 Yes Yes Yes Ban Ryan  
15 12/09/2014 T1-22 None Yes Yes Yes Ban Ryan  

16 20/11/2014 T1,T3,T5,T6,T8-
19,T21 

T2,T4,T7,T20,T2
2 Yes Yes Yes Ban Ryan  

17 25/11/2014 T1,T3,T5-19 T2,T4,T20,T22 Yes Yes Yes Ban Ryan  

18 01/12/2014 T1,T3,T5-
T17,T19,T21 

T2,T4,T18,T20,T
22 Yes Yes Yes Corystes  

19 19/01/2015 T1,T3,T5-19,T21 T2,T4,T20,T22 Yes Yes Yes Corystes  
20 06/02/2015 T1,T3,T5-19,T21 T2,T4,T20,T22 Yes Yes Yes Ban Ryan  
21 13/03/2015 T1-22 None Yes Yes Yes Ban Ryan  
22 08/04/2015 T1-21 T22 Yes Yes Yes Corystes  
23 04/06/2015 T1-22 None Yes Yes Yes Ban Ryan  
24 16/06/2015 T1-22 None Yes Yes Yes Corystes  
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Table A1.2.  Survey conditions July 2013 - June 2015 

Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

01/07/2013 07:26 W 2 2 0 0 1 SHOWER 3 
 09:30 W 2 1 NW 0.25 1 N 4 
 09:35 W 3 3 NW 0.5 1 N 4 
 10:10 W 1 1 NW O.25 1 N 4 
 11:35 W 3 2 NW 0.25 1 N 4 
 12:40 NW 3 2 NW 0.5 1 N 4 
 13:10 NW 2 2 NW 0.5 2 N 4 
 07:16 W 2 3 NW 0.75 1 N 4 
 07:53 W 3 2 NW 0.25 2 N 4 
 08:27 W 3 3 NW 0.5 2 N 4 
 09:10 SW 3 3 NW 0.5 2 N 4 
 09:55 W 2 3 NW 0.5 1 N 4 
 10:25 W 2 2 NW 0.5 2 N 4 
 11:28 W 4 3 NW 0.5 1 SHOWER 4 
 11:45 W 3 3 NW 0.75 2 N 4 
 11:58 NW 2 2 NW 0.25 2 N 4 
 12:20 NW 2 1 NW 0.25 1 N 4 
 13:34 NW 1 1 NW 0.25 2 N 4 
 13:55 NW 1 1 0 0 2 N 4 
 14:08 N 1 1 NW 0.25 2 N 4 
 14:17 N 1 1 NW 0.25 2 N 4 
 14:35 N 1 1 0 0 1 N 4 
 14:53 N 1 1 NW 0.25 1 N 4 
 15:11 N 1 1 NW 0.25 1 N 4 

06/08/2013 08:29 SW 2 1 NW 0.5 0 N 0 
 08:32 SW 2 1 NW 0.75 0 N 0 
 08:52 SW 1 1 NW 0.5 0 N 0 
 08:55 SW 1 1 NW 0.5 0 N 0 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 09:16 SW 1 1 NW 0.25 0 N 0 
 10:44 SW 1 1 NW 0.25 0 N 0 
 11:10 0 0 0 NW 0.1 0 N 0 
 11:36 SE 1 0 0 0 2 N 0 
 12:13 NW 1 1 NW 0.25 0 N 0 
 12:54 N 1 1 0 0 0 N 0 
 13:53 NW 1 1 NW 0.25 1 N 0 
 14:17 0 0 0 NW 0.1 1 N 0 
 07:43 SW 1 1 NW 0.5 0 N 0 
 08:04 SW 1 1 NW 0.5 0 N 0 
 08:08 SW 1 1 NW 0.5 0 N 0 
 09:12 SW 1 1 NW 0.5 0 N 0 
 09:32 SW 1 1 NW 0.25 0 N 0 
 11:14 0 0 0 NW 0.1 0 N 0 
 11:32 SE 1 0 0 0 0 N 0 
 11:53 SE 1 1 0 0 2 N 0 
 11:57 N 1 1 NW 0.5 0 N 0 
 12:18 NW 1 1 NW 0.25 2 N 0 
 12:35 N 1 1 0 0 0 N 0 
 12:38 N 1 1 0 0 0 N 0 
 13:13 NW 1 1 0 0 0 N 0 
 13:30 NW 1 1 NW 0.5 1 N 0 
 13:35 NW 1 1 NW 0.5 1 N 0 
 13:57 NW 1 1 NW 0.25 1 N 0 
 14:13 0 0 0 NW 0.25 1 N 0 
 14:33 0 0 0 NW 0.5 1 N 0 
 14:37 E 1 1 NW 0.5 1 N 0 
 14:51 0 0 0 NW 0.1 1 N 0 
 14:55 0 0 0 0 0 1 N 0 
 15:13 S 1 1 NW 0.25 1 N 0 
 15:20 S 1 1 NW 0.25 1 N 0 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 15:24 S 2 1 NW 0.25 1 N 0 
 15:30 S 2 2 NW 0.25 1 N 0 
 15:37 SE 3 2 NW 0.2 1 N 0 
 15:41 SE 2 2 NW 0.2 1 N 0 
 15:58 SE 2 2 NW 0.2 1 N 0 
 16:02 SE 2 2 NW 0.2 1 N 0 
 16:19 SE 3 2 NW 0.2 1 N 0 
 16:22 SE 3 3 NW 0.2 1 N 0 
 16:36 SE 3 3 NW 0.5 1 N 0 
 16:40 SE 3 3 NW 0.5 1 N 0 
 16:56 SE 3 3 NW 0.5 1 N 0 

04/10/2013 08:06 0 0 1 0 0 0 N 4 
 08:31 W 1 1 0 0 0 N 4 
 09:30 W 1 1 0 0 0 N 4 
 09:35 W 1 1 0 0 0 N 4 
 10:01 W 1 1 0 0 0 N 4 
 10:20 W 1 1 0 0 2 N 4 
 11:34 W 3 2 0 0 2 N 4 
 11:41 W 3 3 0 0 2 N 4 
 13:05 NW 3 3 0 0 3 IR 4 
 10:25 W 2 1 0 0 2 N 4 
 11:57 NW 3 2 0 0 2 N 4 
 12:38 WNW 3 3 0 0 2 N 4 
 13:30 W 2 1 0 0 3 IR 4 
 14:55 NW 2 2 0 0 1 N 4 
 08:37 W 1 1 0 0 0 N 4 
 09:02 W 1 1 0 0 0 N 4 
 09:56 W 1 1 0 0 0 N 4 
 10:45 W 3 2 0 0 2 N 4 
 11:12 W 3 2 0 0 2 N 4 
 11:16 W 3 2 0 0 2 N 4 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 12:17 W 2 2 0 0 2 N 4 
 14:02 NW 3 2 0 0 3 IR 4 
 14:30 W 1 1 0 0 1 N 4 
 15:18 W 2 1 0 0 1 N 4 
 15:45 NW 1 1 0 0 1 N 4 
 16:09 W 1 1 0 0 1 IR 4 
 16:32 NW 2 1 0 0 2 N 4 
 16:53 W 2 1 0 0 1 N 4 
 17:09 NW 1 1 0 0 1 N 4 
 17:29 W 2 1 0 0 1 N 4 

24/10/2013 07:47 W 2 1 0 0 1 N 4 
 09:34 WSW 3 1 0 0 2 N 4 
 10:35 WSW 1 1 0 0.5 2 N 4 
 11:10 WSW 1 1 0 0.5 2 N 4 
 13:21 S 1 1 0 0.5 1 N 4 
 13:52 S 2 2 0 0.5 1 N 4 
 14:12 S 2 2 0 0 2 N 4 
 15:37 S 3 2 0 0.5 1 N 4 
 08:37 WSW 2 1 0 0 1 N 4 
 16:32 SSE 3 3 0 0.5 1 N 4 
 08:10 W 2 2 0 1 1 N 4 
 09:08 WSW 3 2 0 1 1 N 4 
 10:05 WSW 2 2 0 0.5 2 N 4 
 11:33 SW 1 1 0 1 2 N 4 
 12:10 SW 1 1 0 0.5 2 N 4 
 12:47 SW 1 1 0 1 1 N 4 
 14:41 S 3 2 0 0.5 2 N 4 
 15:07 S 3 2 0 0.5 1 N 4 
 16:07 SSE 3 2 0 0.5 1 N 4 
 16:57 S 3 2 0 0.5 1 N 4 
 17:17 S 4 3 0 0.5 1 N 4 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 17:35 S 5 4 0 0.5 1 N 4 
26/11/2013 10:49 SW 3 4 0 0 0 N 4 

 11:11 SW 4 4 0 0 0 N 4 
 11:34 SW 3 3 0 0 0 N 4 
 11:54 SW 4 4 0 0 0 N 4 
 12:40 SW 3 4 N 0.5 0 N 4 
 14:00 SW 4 4 NW 1 0 N 4 
 10:25 SW 3 4 0 0 0 N 4 
 12:18 SW 4 3 0 0 0 N 4 
 09:03 SW 3 4 W 0.5 0 N 4 
 09:31 SW 3 3 NW 0.5 0 N 4 
 10:02 SW 3 3 0 0 0 N 4 
 13:03 SW 4 3 0 0 0 N 4 
 13:24 SW 3 3 0 0 0 N 4 
 14:22 SW 4 4 W 0.75 0 N 4 
 14:43 SW 4 4 NW 0.5 0 N 4 
 15:04 SW 5 3 0 0 0 N 4 
 15:28 SW 4 4 NW 0.75 0 N 4 
 15:50 SW 4 4 0 0 0 N 4 
 16:13 SW 4 4 0 0 0 N 4 
 16:31 SW 5 5 NW 0.5 0 N 3 

09/01/2014 09:16 WSW 3 3 0 0 3 N 4 
 10:30 W 4 4 0 0 3 N 4 
 11:11 W 3 3 0 0 1 RAIN 4 
 11:30 W 3 4 0 0 3 N 4 
 11:51 W 3 3 0 0 3 N 4 
 12:25 W 4 4 0 0 3 N 4 
 12:41 W 4 4 0 0 3 N 4 
 13:09 W 4 4 W O.5 3 N 4 
 14:12 WSW 3 3 N <1 3 N 4 
 15:11 SW 3 3 0 0 1 N 4 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 14:33 SW 3 3 NW <1 1 N 4 
 12:10 W 4 4 0 0 3 N 4 
 13:24 W 3 3 0 0 3 N 4 
 08:50 WSW 3 4 0 0 1 N 4 
 09:43 WSW 3 4 W <0.5 3 N 4 
 10:11 W 4 4 0 0 3 N 4 
 10:53 W 4 4 0 0 1 SHOWER 4 
 13:41 W 3 4 0 0 3 N 4 
 13:58 W 3 3 0 0 3 N 4 
 14:50 SW 3 3 NW <1 1 N 4 

07/02/2014 09:53 W 4 5 NW >1 3 N 4 
 10:34 W 4 5 NW 1 3 N 4 
 11:19 W 3 4 NW 1 3 N 4 
 12:06 WSW 3 4 NW <1 3 N 4 
 14:17 SW 3 3 W <1 3 N 4 
 09:39 W 4 5 NW >1 3 N 4 
 10:12 W 4 2 0 0 3 N 4 
 10:57 W 3 2 0 0 3 N 4 
 11:43 W 3 3 0 0 3 N 4 
 12:29 WSW 3 4 NW <1 3 N 4 
 12:53 WSW 3 4 NW 1 3 N 4 
 13:17 SW 3 3 W 1 3 N 4 
 13:48 SW 2 3 N <1 3 N 4 

03/03/2014 08:52 S 2 3 W <1 2 N 4 
 09:17 S 2 3 W <1 1 N 4 
 09:20 S 2 3 W <1 2 N 4 
 10:10 SSW 2 2 W <0.5 1 N 4 
 10:35 SSW 2 3 W <1 2 N 4 
 11:20 SW 3 4 W <1 1 N 4 
 12:21 SW 3 2 W <0.5 0 N 4 
 14:05 WSW 3 4 W <1 0 N 4 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 15:11 WSW 3 3 W <1 2 N 4 
 13:57 WSW 3 4 W <1 3 N 4 
 15:30 WSW 3 3 W <1 2 N 4 
 15:58 WSW 3 2 W <1 1 N 4 
 12:47 SW 3 4 W <1 0 N 4 
 13:03 SW 3 3 W <1 0 N 4 
 10:57 SW 3 2 W <0.5 1 N 4 
 09:45 SSW 2 3 W <1 1 N 4 
 09:49 SSW 2 3 W <1 1 N 4 
 10:13 SSW 2 2 W <0.5 1 N 4 
 10:32 SSW 2 3 W <1 1 N 4 
 10:54 SW 2 2 W <0.5 1 N 4 
 11:15 SW 3 4 W <1 1 N 4 
 11:39 SW 2 3 W <0.5 1 N 4 
 11:42 SW 2 2 W <0.5 1 N 4 
 11:59 SW 3 3 W <0.5 1 N 4 
 12:03 SW 3 3 W <0.5 1 N 4 
 12:24 SW 3 2 W <1 2 N 4 
 12:42 SW 3 4 W <1 2 N 4 
 13:39 SW 3 4 W <1 3 N 4 
 14:20 WSW 3 3 W <1 0 N 4 
 14:25 WSW 3 3 W <1 3 N 4 
 14:42 WSW 3 4 W <1 3 N 4 
 14:47 WSW 3 3 W <1 0 N 4 
 15:05 WSW 3 3 W <1 0 N 4 
 15:34 WSW 3 2 W <1 0 N 4 
 15:51 WSW 3 2 W <1 0 N 4 
 16:16 WSW 3 2 W <1 0 N 4 

15/04/2014 06:50 SE 1 1 N 0.5 3 N 4 
 08:35 SE 2 3 N 0 2 N 4 
 08:45 SE 2 3 0 0 0 N 4 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 09:04 SE 3 3 0 0 2 N 3 
 09:44 SE 3 3 0 0 0 N 4 
 10:26 S 3 3 0 0 0 N 3 
 12:45 S 3 3 0 0 1 N 4 
 13:27 S 4 3 0 0 2 N 3 
 13:55 S 3 3 W 0.5 0 N 3 
 14:53 S 3 4 SE 1 0 N 3 
 08:08 SSE 2 2 0 <0.5 0 N 4 
 09:12 SE 3 3 0 0 2 N 3 
 09:32 SE 3 3 0 0 0 N 4 
 11:53 SSE 4 5 0 0 0 N 3 
 15:20 S 4 3 0 0 0 N 3 
 15:30 S 3 3 0 0 0 N 3 
 14:41 S 4 4 0 0 0 N 3 
 15:05 S 4 4 SE 1 0 N 3 
 06:40 ESE 1 1 W <0.5 3 N 4 
 07:05 SE 2 2 N <0.5 0 N 4 
 07:20 SE 2 2 N <0.5 0 N 4 
 07:40 SE 2 2 N <1 3 N 4 
 07:55 SE 3 3 N 0 3 N 4 
 08:24 SE 2 2 N <0.5 2 N 4 
 09:07 SE 3 4 0 0 2 N 3 
 10:00 SE 4 4 N <0.5 2 N 3 
 10:16 SE 4 4 0 0 0 N 3 
 10:38 0 0 0 0 0 0 0 0 
 10:50 SSE 3 3 0 0 1 N 3 
 11:47 SSE 3 3 0 0 0 N 3 
 12:07 SSE 2 2 W 0.5 1 N 4 
 12:16 SSE 4 2 W 0.5 0 N 4 
 13:08 S 4 3 0 0 0 N 3 
 13:42 S 3 2 W 0.5 2 N 3 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 14:07 S 3 3 W 0.5 0 N 3 
 14:18 S 4 4 0 0 2 N 3 
 14:32 S 3 3 0 0 2 N 3 
 15:49 S 5 5 SE 1 0 N 3 

10/05/2014 08:30 SW 2 2 SE 1 0 N 3 
 08:56 SW 1 2 SE 0.5 0 N 3 
 09:50 SE 2 3 S 1 0 N 3 
 10:10 S 1 2 0 0 0 N 3 
 10:21 NE 1 3 SE 0.5 0 N 3 
 10:36 SE 2 3 SE 0.5 0 N 3 
 11:10 SSE 2 3 0 0 0 Y 3 
 13:21 ESE 1 2 0 0 0 Y 2 
 13:53 SE 1 2 0 0 0 Y 2 
 12:47 SW 1 2 0 0 0 Y 2 
 09:31 SE 2 3 SE 0.5 0 N 3 
 15:04 0 0 1 0 0 0 N 3 
 14:18 ESE 1 2 0 0 0 Y 2 
 07:33 S 2 2 SE 1 0 N 3 
 07:57 SW 3 3 SE 1 0 N 3 
 11:55 SE 2 3 0 0 0 Y 2 
 15:16 0 0 1 0 0 0 N 3 
 15:39 0 0 1 0 0 0 N 3 
 16:06 0 0 1 0 0 0 N 3 
 16:21 N 1 2 0 0 0 N 3 
 16:51 N 1 2 0 0 0 N 3 

18/06/2014 10:07 W 2 3 0 0 0 N 0 
 10:36 W 2 3 0 0 0 N 1 
 12:46 WNW 2 3 0 0 0 N 0 
 13:09 W 3 3 0 0 0 N 0 
 14:16 NNW 3 4 0 0 0 N 0 
 14:40 NW 3 4 0 0 0 N 1 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 11:14 W 2 3 0 0 0 N 1 
 13:57 NNW 3 4 0 0 0 N 1 
 10:45 W 2 3 0 0 0 N 2 
 11:33 W 2 3 0 0 0 N 1 
 13:42 NNW 3 4 0 0 0 N 0 
 15:49 NW 3 4 0 0 0 N 1 
 10:03 W 2 3 0 0 0 N 2 
 11:06 W 2 3 0 0 0 N 2 
 12:00 W 1 2 0 0 0 N 1 
 12:39 WNW 2 3 0 0 0 N 1 
 12:52 WNW 2 3 0 0 0 N 1 
 12:57 WNW 2 3 0 0 0 N 3 
 13:01 WNW 2 3 0 0 0 N 1 
 13:07 W 3 3 0 0 0 N 1 
 13:28 NW 3 4 0 0 0 N 0 
 13:37 NNW 3 4 0 0 0 N 1 
 14:10 NNW 3 4 0 0 0 N 1 
 14:19 NNW 3 4 0 0 2 N 2 
 14:52 NW 3 4 0 0 0 N 2 
 15:23 NW 3 4 0 0 0 N 2 
 15:35 NW 3 4 0 0 0 N 1 
 15:56 NW 3 3 0 0 0 N 2 
 16:20 NW 3 4 0 0 0 N 2 
 16:37 NW 3 4 0 0 0 N 2 
 16:45 NW 3 4 0 0 0 N 1 
 17:02 NW 3 4 0 0 0 N 1 

23/06/2014 06:33 NW 2 3 0 0 0 R 3 
 07:26 NW 2 2 0 0 0 N 3 
 07:48 NW 2 2 0 0 0 R 3 
 08:33 NNW 2 2 0 0 0 N 3 
 09:16 NW 2 2 0 0 0 N 3 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 11:54 NW 3 3 0 0 0 N 4 
 12:06 NW 3 3 0 0 0 N 4 
 12:12 NW 3 2 0 0 0 N 4 
 12:34 NW 3 3 0 0 1 N 4 
 14:17 NW 3 3 0 0 2 N 4 
 08:04 NW 2 2 0 0 0 N 3 
 11:16 N 2 2 0 0 0 N 4 
 14:02 NW 3 3 0 0 2 N 4 
 14:50 NW 3 3 0 0 2 N 4 
 12:53 NW 3 3 0 0 0 N 4 
 09:45 NW 2 2 0 0 0 N 4 
 10:54 N 3 3 0 0 0 N 4 
 05:59 SW 2 3 NW 0.5 0 N 3 
 06:56 NW 2 3 0 0 0 R 3 
 07:13 NW 2 2 0 0 0 N 3 
 09:00 NW 2 2 0 0 0 N 3 
 10:04 NW 2 2 0 0 0 N 3 
 11:00 N 2 2 0 0 0 N 4 
 11:38 N 3 4 0 0 0 N 4 
 13:11 NW 3 3 0 0 1 N 4 
 13:16 NW 3 3 0 0 2 N 4 
 13:45 NW 3 3 0 0 1 N 4 

02/07/2014 09:15 SW 3 3 0 0 0 N 3 
 11:08 S 3 3 0 0 0 N 3 
 11:48 SSW 3 3 0 0 0 N 3 
 13:15 WSW 4 4 W 1 0 R 3 
 14:21 WSW 4 4 W 1 0 N 3 
 13:55 WSW 4 4 W 1 0 N 3 
 10:05 SW 3 3 0 0 0 N 3 
 14:52 WSW 4 4 W 1 0 N 3 
 15:35 WSW 5 5 W 1 1 LR 3 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

 07:11 SW 3 3 0 0.5 0 N 3 
 07:46 SW 3 3 0 0 0 N 3 
 08:23 S 3 3 0 0 0 N 3 
 08:48 SW 3 4 0 0 0 N 3 
 09:37 SW 3 3 0 0 0 N 3 
 10:24 S 3 4 0 0 0 N 3 
 10:33 S 4 4 0 0 0 N 3 
 11:27 SSW 4 3 0 0 0 N 3 
 12:59 WSW 4 4 0 0 0 LR 3 
 13:49 WSW 5 5 W 1 0 N 3 
 15:15 WSW 3 4 W 1 0 N 3 
 16:10 WSW 5 5 W 1 0 LR 3 
 16:30 WSW 5 4 W 1 1 N 3 
 16:55 WSW 4 4 W 1 2 N 3 
 17:11 SW 3 3 S 0.5 1 R 3 

07/08/2014 08:55 WSW 2 2 W 0.5 0 N 4 
  09:34 WSW 2 2 0 0 0 N 4 
  10:19 WSW 2 2 0 0 0 N 4 
  12:32 NW 2 2 0 0 0 Y 4 
  13:29 W  1 1 0 0 0 N 4 
  14:51 SE 1 2 W 0 2 N 4 
  09:56 WSW 2 2 0 0 0 N 4 
  12:17 NW 1 2 0 0 0 Y 4 
  14:30 E 2 2 W 0 0 N 4 
  11:47 NE 1 2 0 0 0 N 4 
  14:10 E 2 2 W 0 0 N 4 
  11:00 WSW 2 2 0 0 0 Y 4 
  09:25 WSW 2 2 W 0.5 0 N 4 
  10:46 WSW 2 2 0 0 0 N 4 
  11:29 NE 1 2 0 0 0 N 4 
  12:49 NW 2 2 0 0 0 N 4 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

  13:44 E 2 2 W 0 0 N 4 
  15:10 SE 1 2 W 0 0 N 4 
  15:31 SSE 2 2 W 0 0 Y 4 

12/09/2014 06:33 SE 1 1 0 0 0 N 1 
  10:10 SSE 2 3 0 0 0 N 1 
  12:21 SSE 2 3 0 0 0 N 1 
  14:12 SSE 2 2 0 0 0 N 2 
  07:53 SE 2 3 0 0 0 N 1 
  11:32 SSE 2 3 0 0 0 N 1 
  15:20 SE 2 2 0 0 0 N 2 
  15:45 SE 2 2 0 0 0 N 2 
  12:47 SE 3 3 0 0 0 N 1 
  14:50 SE 2 2 0 0 0 N 2 
  10:54 SSE 2 3 0 0 0 N 1 
  06:40 SE 1 2 0 0 0 N 1 
  07:05 SE 1 2 0 0 0 N 1 
  10:03 SSE 2 3 0 0 0 N 1 
  10:46 SSE 2 3 0 0 0 N 1 
  06:35 SE 1 1 0 0 0 N 1 
  07:03 SE 1 2 0 0 0 N 1 
  07:14 SE 1 2 0 0 0 N 2 
  07:30 SE 1 2 0 0 0 N 1 
  08:12 SE 2 3 0 0 0 N 1 
  09:40 SSE 2 3 0 0 0 N 1 
  09:47 SSE 2 3 0 0 0 N 1 
  09:59 SSE 2 3 0 0 0 N 1 
  10:22 SSE 2 3 0 0 0 N 1 
  12:27 SSE 2 2 0 0 0 N 1 
  13:23 SE 3 3 0 0 0 N 1 
  13:40 SE 3 2 0 0 0 N 1 
  14:28 SE 2 2 0 0 0 N 2 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

  15:55 SE 2 2 0 0 0 N 2 
  16:26 SSE 2 2 0 0 0 N 2 
  06:25 SE 1 1 0 0 0 N 1 

20/11/2014 09:15 NE 5 5 SE 1 0 Y 1 
  10:19 SE 5 5 SE 2 0 Y 2 
  11:11 SE 3 4 SE 1.5 0 Y 2 
  09:10 NE 2 4 SE 1 0 Y 1 
  13:57 SE 4 2 SE 1 0 Y 3 
  15:24 SE 3 4 SE 1 0 N 3 
  14:30 SE 3 3 SE 1 0 Y 3 
  10:05 SE 3 3 SE 1 0 N 2 
  10:32 SE 4 3 0 2 0 Y 2 
  11:39 SE 3 3 SE 1 0 Y 2 
  15:05 SE 3 3 SE 1 0 N 3 
  14:18 SE 3 2 SE 1 0 Y 3 
  13:11 SE 3 3 SE 1 0 Y 3 
  08:15 NNE 2 2 0 0 0 Y 1 
  08:46 NE 2 3 0 0 0 Y 1 
  10:42 SE 4 2 0 2 0 Y 2 
  10:48 SE 4 4 0 2 0 Y 2 
  13:25 SE 3 2 SE 1 0 Y 3 
  14:44 SE 3 3 SE 1 2 N 3 

25/11/2014 08:06 SE 1 2 0 0 0 N 4 
  09:35 SW 2 2 0 0 0 N 4 
  09:53 SW 2 2 0 0 0 Y 4 
  11:20 SE 2 2 0 0 0 Y 4 
  11:32 E 3 3 0 0 0 Y 4 
  13:35 SE 2 2 0 0 0 N 4 
  08:37 SE 1 2 N 1 0 N 4 
  09:08 SE 1 2 N 1 0 N 4 
  15:04 W 2 2 0 0 2 N 4 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

  14:42 W 2 2 0 0 0 N 4 
  08:24 SE 1 2 N 1 0 N 4 
  10:00 SW 2 2 0 0 0 N 4 
  10:48 SW 1 1 0 0 0 Y 4 
  13:25 SE 2 2 0 0 0 N 4 
  09:28 SW 1 1 0 0 0 N 4 
  10:14 SW 2 2 0 0 0 Y 4 
  10:58 SW 1 2 0 0 0 Y 4 
  11:49 SE 2 2 0 0 0 N 4 
  12:02 SE 2 2 0 0 0 N 4 
  12:56 SE 2 2 0 0 0 N 4 
  13:54 SW 2 2 0 0 0 N 4 
  14:14 SW 2 2 0 0 2 N 4 
  14:24 W 2 2 0 0 2 N 4 

01/12/2014 09:30 SW 2 2 0 0 0 N 4 
  11:35 SW 3 2 0 0 0 Y 2 
  10:25 SW 2 2 0 0 0 N 4 
  13:35 SW 3 2 0 0 0 N 2 
  15:13 W 3 3 0 0 0 Y 1 
  14:25 SW 3 2 NW 0.5 0 Y 2 
  15:35 NW 4 3 0 0 0 Y 2 
  09:00 SW 2 2 0 0 0 N 4 
  09:59 SW 2 2 0 0 0 N 4 
  08:18 SW 2 2 0 0 0 N 4 
  10:47 SW 2 2 0 0 0 N 4 
  10:56 SW 3 2 0 0 0 Y 2 
  11:09 SW 2 2 0 0 0 N 2 
  12:04 SW 3 2 0 0 0 Y 2 
  12:26 SW 3 3 0 0 0 N 2 
  12:43 SW 3 2 0 0 0 N 3 
  13:59 SW 2 2 NW 0.5 0 Y 2 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

  14:49 NW 3 3 NW 0.5 0 Y 2 
19/01/2015 10:25 S  1 2 0 0 0 N 4 

  11:45 S  1 2 0 0 0 N 4 
  12:35 S  1 2 0 0 0 N 4 
  15:24 SW 2 2 0 0 0 N 4 
  09:56 SW 1 2 0 0 0 N 4 
  14:30 SW 1 2 0 0 0 N 4 
  09:03 SW 2 3 0 0 0 N 4 
  12:03 S  1 2 0 0 0 N 4 
  15:51 SW 2 2 0 0 0 N 4 
  13:01 SW 1 2 0 0 0 N 4 
  16:20 SW 2 2 0 0 0 N 4 
  09:40 SW 1 2 0 0 0 N 4 
  08:26 SW 2 3 SW 0.5 0 N 4 
  08:42 SW 2 3 NE 1 0 N 4 
  11:21 S  1 2 0 0 0 N 4 
  15:01 SW 1 2 0 0 0 N 4 

06/02/2015 08:30 SW 1 2 0 0 0 N 3 
  12:21 WNW 2 2 0 0 0 N 3 
  14:05 NW 2 2 0 0 0 N 4 
  14:40 NW 2 2 0 0 0 N 4 
  09:10 SW 1 2 N 1 0 N 3 
  10:25 SW 2 2 0 0 0 N 3 
  15:11 NW 2 2 0 0 0 N 4 
  12:35 WNW 2 2 0 0 0 N 3 
  09:49 SW 1 2 0 0 0 N 3 
  13:39 NW 2 2 0 0 0 N 4 
  10:00 SW 2 2 0 0 0 N 3 
  11:29 SW 2 2 0 0 0 N 3 
  09:40 SW 1 2 N 1 0 N 3 
  10:48 SW 2 2 0 0 0 N 3 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

  08:47 SW 1 2 N 1 0 N 3 
  12:05 SW 2 2 0 0 0 N 3 
  13:18 NW 2 2 0 0 0 N 3 
  15:29 NW 3 3 0 0 0 N 4 

13/03/2015 08:06 W 2 2 0 0 0 N 4 
  08:30 W 1 2 0 0 0 N 4 
  09:20 W 1 2 0 0 0 N 4 
  12:40 W 2 2 N 1 0 N 4 
  12:54 NW 1 1 0 0 0 N 4 
  13:15 NW 1 1 0 0 0 N 4 
  14:08 NW 1 1 0 0 0 N 4 
  11:32 W 2 2 N 2 0 N 4 
  10:05 NW 2 2 0 0 0 N 4 
  14:50 NW 1 1 0 0 0 N 4 
  09:45 SW 2 2 0 0 0 N 4 
  10:50 W 1 2 0 0 0 N 4 
  13:40 NW 1 1 0 0 0 N 4 
  14:24 N 1 1 0 0 0 N 4 
  12:05 W 1 2 N 2 0 N 4 
  06:41 N 1 2 0 0 0 N 4 
  07:15 SW 2 2 0 0 0 N 4 
  09:01 W 1 2 0 0 0 N 4 
  10:27 NW 2 2 0 0 0 N 4 
  12:14 W 2 2 N 1 0 N 4 
  15:12 N 1 1 0 0 0 N 4 
  15:27 N 1 1 0 0 2 N 4 

08/04/2015 07:47 SE 2 3 0 0 0 N 3 
  10:20 SE 3 4 0 0 0 N 3 
  14:00 SE 3 3 0 0 2 N 3 
  14:30 SE 3 2 0 0 0 N 3 
  08:50 SE 3 4 0 0 0 N 3 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

  10:00 SE 3 4 0 0 0 N 3 
  06:56 SE 2 2 0 0 0 N 3 
  09:40 SE 3 4 0 0 0 N 3 
  13:40 SE 3 2 0 0 0 N 3 
  12:05 SE 2 3 0.5 NW 0 N 3 
  05:49 SE 2 2 0 0 0 N 3 
  06:30 SE 2 2 0 0 0 N 3 
  07:25 SE 2 2 0 0 0 N 3 
  08:11 SE 3 4 0 0 0 N 3 
  09:13 SE 3 4 0 0 0 N 3 
  11:40 SE 2 3 0 0 0 N 3 
  12:30 SE 3 3 0 0 0 N 3 
  13:20 SE 3 3 0 0 0 N 3 
  15:00 SE 3 3 0 0 0 N 3 

04/06/2015 08:55 SE 2 2 0 0 0 N 3 
  10:21 SE 3 3 0 0 0 N 3 
  10:35 SE 2 2 0 0 0 N 3 
  11:34 SE 3 3 0 0 0 N 3 
  12:34 SE 2 2 0 0 0 N 3 
  12:54 E 2 2 0 0 0 N 2 
  14:07 E 2 2 0 0 0 N 1 
  14:32 E 2 2 0 0 0 N 2 
  13:37 E 2 2 0 0 0 N 1 
  09:37 SE 3 3 0 0 0 N 3 
  16:10 NE 3 4 0 0 0 N 3 
  07:23 E 2 1 0 0 0 N 4 
  08:01 SE 2 2 0 0 0 N 4 
  08:19 SE 2 2 0 0 0 N 4 
  09:14 SE 2 2 0 0 0 N 3 
  09:54 SE 3 3 0 0 0 Y 3 
  11:01 SE 2 2 0 0 0 N 3 
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Survey 
date 

Time GMT Wind direction Wind force Sea 
state 

Swell 
direction 

Swell height 
(m) 

Sun glare Rain Visibility 

  12:58 E 2 2 0 0 0 N 1 
  13:19 E 2 2 0 0 0 N 1 
  14:46 E 2 2 0 0 0 N 3 
  15:17 NE 2 2 0 0 0 N 3 
  15:38 NE 3 4 0 0 0 N 3 
  16:23 SE 4 4 0 0 0 N 3 

16/06/2015 06:50 SE 1 1 0 0 0 N 3 
  09:17 SE 1 1 0 0 0 N 3 
  09:50 SE 2 2 0 0 0 N 3 
  10:30 SE 2 2 0 0 0 N 3 
  12:40 SE 2 2 0 0 0 N 3 
  13:05 E 2 2 0 0 0 N 3 
  13:29 S 3 3 0 0 0 N 3 
  14:20 S 3 2 0 0 0 N 3 
  15:05 S 3 2 0 0 0 N 3 
  05:59 SE 1 1 0 0 0 N 3 
  07:15 SE 1 1 0 0 0 N 3 
  11:40 SE 2 2 0 0 0 N 3 
  08:00 SE 2 1 0 0 0 N 3 
  08:20 SE 1 1 0 0 0 N 3 
  08:57 SE 1 1 0 0 0 N 3 
  12:22 SE 2 2 0 0 0 N 3 
  14:01 S 3 3 0 0 0 N 3 
  15:57 S 3 3 0 0 0 N 3 
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Table A1.3.   Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1 to 22 on 1st July 2013.  

Type Species 
Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Fulmar 2 1 0 3 1(1) 3 0 4 4 8 0 12 7(1) 12 0 19 
Manx shearwater 0 2 0 2 0 8 0 8 0 4 0 4 0 14 0 14 
Storm petrel 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Gannet 0 3 0 3 0 1 0 1 1 2 0 3 1 6 0 7 
Cormorant 0 1 0 1 0 1 0 1 0 0 0 0 0 2 0 2 
Shag 0 2 0 2 0 0 0 0 0 1 0 1 0 3 0 3 
Black-headed gull 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 
Common gull 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 1 
Lesser bl.-backed gull 0 2 0 2 0 0 0 0 2 0 0 2 2 2 0 4 
Kittiwake 0 1 0 1 0 3 0 3 1 13 0 14 1 17 0 18 
Guillemot 66 37 0 103 144 (11) 45 0 189 153 (3) 152 0 305 363 (14) 234 0 597 
Razorbill 7 17 0 24 11 11 0 22 36 81 0 117 54 109 0 163 
Puffin 3 0 0 3 2 0 0 2 12 1 0 13 17 1 0 18 

Auk sp. sp. 0 0 0 0 18 (18) 0 0 18 20 (18) 0 0 20 38 (36) 0 0 38 

 Mam. Harbour porpoise 3 0 0 3 0 0 0 0 0 0 0 0 3 0 0 3 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 



 

98 

 

Table A1.4.  Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1 to 22 on 6th August 2013. 

Type Species 

Development Area buffered to 
1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen On water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen On water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Fulmar 2 0 7 9 2 4 9 15 0 6 29 35 4 10 45 59 
Manx shearwater 0 0 5 5 0 4 6 10 0 6 35 41 0 10 46 56 
Storm petrel 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Gannet 2 2 12 16 2 3 22 27 1 6 24 31 5 11 58 74 
Shag 0 0 1 1 0 0 1 1 2 0 0 2 2 0 2 4 
Grey heron 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Shelduck 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Scaup 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Lesser bl.-backed gull 0 0 0 0 0 0 0 0 0 1 1 2 0 1 1 2 
Great bl.-backed gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Kittiwake 1 0 8 9 1 0 3 4 20 (5) 3 18 41 22 (5) 3 29 54 

Arctic tern 0 0 0 0 0 0 0 0 0 0 3 3 0 0 3 3 
Guillemot 53 5 13 71 144 (25) 6 44 194 608 (25) 57 94 759 805 (50) 68 151 1024 

Razorbill 3 0 0 3 1 0 1 2 9 10 11 30 13 10 12 35 
Black guillemot 1 0 0 1 0 0 0 0 1 0 2 3 2 0 2 4 
Puffin 1 1 0 2 1 0 0 1 16 15 28 59 18 16 28 62 

Auk sp. sp. 0 0 4 4 18 (18) 4 5 27 159 (157) 1 38 198 177 (175) 5 47 229 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.5.  Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1 to 22 on 4th October 2013. 

Type Species 
Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Red-throated diver 0 2 0 2 0 0 0 0 0 0 0 0 0 2 0 2 
Gannet 1 2 42 45 0 7 23 30 0 17 167 184 1 26 232 259 
Shag 0 0 0 0 0 0 0 0 2 0 5 7 2 0 5 7 
Brent goose  
(pale-bellied) 

0 0 45 45 0 0 0 0 0 0 13 13 0 0 58 58 

Mallard 0 0 0 0 0 0 0 0 0 0 3 3 0 0 3 3 
Eider 0 0 0 0 0 0 0 0 2 0 0 2 2 0 0 2 
Arctic skua 0 0 0 0 0 0 0 0 0 1 3 4 0 1 3 4 
Great skua 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Black-headed gull 0 0 0 0 0 0 0 0 12(2) 0 5 17 12(2) 0 5 17 
Common gull 3 0 3 6 4 0 0 4 13(10) 0 2 15 20(10) 0 5 25 
Lesser bl.-backed gull 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 
Herring gull 0 0 0 0 0 2 4 6 0 1 3 4 0 3 7 10 
Great bl.-backed gull 0 0 0 0 1 0 1 2 0 1 2 3 1 1 3 5 
Kittiwake 34 3 24 61 55 13 81 149 127(80) 33 176 336 216(80) 49 281 546 
Sandwich tern 0 0 0 0 2 0 0 2 0 0 0 0 2 0 0 2 
Guillemot 31 1 17 49 19 3 13 35 35 11 41 87 85 15 71 171 
Razorbill 21 2 12 35 7 6 4 17 71 13 42 126 99 21 58 178 
Auk sp. sp. 3 0 47 50 0 0 27 27 12(5) 0 77 89 15(5) 0 151 166 

Mam. Harbour porpoise 0 0 0 0 6 0 0 6 13(2) 0 0 13 19(2) 0 0 19 
Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.6.  Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 2, 4-20 and 22 on 24th October 2013. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying 
in 

transec
t 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Red-throated diver 0 0 3 3 0 0 0 0 0 0 1 1 0 0 4 4 
Great northern diver 0 0 0 0 0 0 2 2 0 0 0 0 0 0 2 2 
Gannet 4(3) 2 16 22 0 2 10 12 3 7 45 55 7(3) 11 71 89 
Shag 0 0 0 0 0 0 0 0 2 1 1 4 2 1 1 4 
Whooper swan 0 0 11 11 0 0 0 0 0 4 6 10 0 4 17 21 
Brent goose (pale-
bellied) 

0 0 28 28 0 0 0 0 0 1 25 26 0 1 53 54 

Mallard 0 0 0 0 0 0 0 0 0 4 0 4 0 4 0 4 
Eider 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common scoter 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Black-headed gull 0 1 3 4 0 0 0 0 0 0 1 1 0 1 4 5 
Common gull 0 0 0 0 0 0 1 1 0 0 6 6 0 0 7 7 
Herring gull 0 0 1 1 0 0 1 1 0 0 3 3 0 0 5 5 
Great bl.-backed gull 0 0 0 0 0 0 2 2 0 0 0 0 0 0 2 2 
Kittiwake 11 11 23 45 3 3 20 26 55 (40) 83 115 253 69 (40) 97 158 324 

Guillemot 10 0 24 34 7 6 7 20 78 5 44 127 95 11 75 181 
Razorbill 7 1 40 48 7 11 50 68 27 24 92 143 41 36 182 259 
Auk sp. sp. 0 0 45 45 0 0 45 45 6 8 72 86 6 8 162 176 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.7. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-19 and 21 on 26th November 2013. 

Type Species 
Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Gannet 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Eider 0 0 3 3 0 0 0 0 0 0 0 0 0 0 3 3 
Common scoter 0 0 2 2 0 0 0 0 0 0 0 0 0 0 2 2 
Curlew 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Black-headed gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common gull 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Herring gull 2 1 2 5 0 0 0 0 0 0 2 2 2 1 4 7 
Great bl.-backed gull 0 0 1 1 0 0 0 0 0 0 1 1 0 0 2 2 
Kittiwake 19 1 6 26 12 0 10 22 12(12) 2 24 38 43(12) 3 40 86 
Guillemot 18 3 10 31 36 4 4 44 67 10 42 119 121 17 56 194 
Razorbill 0 0 4 4 3 0 4 7 13 2 3 18 16 2 11 29 
Auk sp. sp. 0 0 0 0 0 0 1 1 0 0 2 2 0 0 3 3 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.8.   Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-19 and 21 on 9th January 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Fulmar 0 0 0 0 0 0 3 3 0 3 3 6 0 3 6 9 
Gannet 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Shag 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common gull 0 0 0 0 0 0 0 0 0 0 8 8 0 0 8 8 
Herring gull 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Great bl.-backed gull 0 0 1 1 0 0 2 2 0 1 1 2 0 1 4 5 
Kittiwake 0 4 25 29 0 2 14 16 0 12 48 60 0 18 87 105 
Guillemot 5 2 8 15 4 0 9 13 19 11 51 81 28 13 68 109 
Razorbill 3 36 83 122 0 10 111 121 20 35 143 198 23 81 337 441 
Auk sp. sp. 0 0 26 26 0 0 41 41 0 1 35 36 0 1 102 103 

Mam. Harbour porpoise 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 
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Table A1.9.   Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of odd numbered transects 1 to 21 on 7th February 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Fulmar 0 0 0 0 0 0 0 0 0 2 2 4 0 2 2 4 
Gannet 0 0 1 1 1 0 0 1 0 1 3 4 1 1 4 6 
Shag 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Common gull 0 0 3 3 0 1 0 1 0 1 5 6 0 2 8 10 
Herring gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Great bl.-backed gull 0 0 1 1 0 1 0 1 2 1 1 4 2 2 2 6 
Kittiwake 0 0 3 3 0 0 0 0 0 3 4 7 0 3 7 10 
Guillemot 6 2 2 10 3 0 0 3 15 2 11 28 24 4 13 41 
Razorbill 0 1 32 33 5 5 30 40 10(2) 12 25 47 15(2) 18 87 120 
Auk sp. sp. 1(1) 0 27 28 0 0 8 8 0 0 40 40 1(1) 0 75 76 

Mam. Harbour porpoise 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 1 
Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.10.   Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-19 and 21 on 3rd March 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Red-throated diver 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Great northern diver 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 
Fulmar 0 0 1 1 0 0 1 1 2 2 12 16 2 2 14 18 
Gannet 0 1 5 6 0 0 5 5 3(1) 8 27 38 3(1) 9 37 49 
Eider 0 1 0 1 0 0 0 0 1 0 1 2 1 1 1 3 
Common gull 0 0 0 0 0 1 0 1 1 0 1 2 1 1 1 3 
Herring gull 0 0 5 5 0 0 1 1 4(2) 6 10 20 4(2) 6 16 26 
Great bl.-backed gull 0 0 1 1 0 0 0 0 12 2 6 20 12 2 7 21 
Kittiwake 2 2 10 14 3 3 5 11 28 5 20 53 33 10 35 78 
Guillemot 5 11 2 18 8 2 5 15 16(1) 4 28 48 29(1) 17 35 81 
Razorbill 1 0 11 12 4 3 8 15 7 3 12 22 12 6 31 49 
Black guillemot 0 0 0 0 0 0 0 0 0 1 1 2 0 1 1 2 
Auk sp. sp. 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Pied wagtail 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.11.   Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1 to 21 on 15th April 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Red-throated diver 0 0 2 2 0 0 1 1 0 0 0 0 0 0 3 3 
Fulmar 1 0 5 6 0 0 4 4 0 5 20 25 1 5 29 35 
Manx shearwater 0 4 54 58 0 7 21 28 0 3 30 33 0 14 105 119 
Gannet 0 2 7 9 0 1 9 10 0 7 68 75 0 10 84 94 
Cormorant 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Shag 0 0 0 0 0 0 0 0 0 2 6 8 0 2 6 8 
Eider 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common scoter 0 0 0 0 0 0 0 0 0 0 4 4 0 0 4 4 
Common gull 0 0 0 0 4 0 2 6 2 0 2 4 6 0 4 10 
Herring gull 0 0 1 1 2(2) 0 0 2 0 0 2 2 2(2) 0 3 5 
Great bl.-backed gull 0 0 0 0 0 0 0 0 1 1 2 4 1 1 2 4 
Kittiwake 0 2 9 11 34(24) 5 5 44 30(22) 4 28 62 64(46) 11 42 117 
Guillemot 5 0 7 12 22(4) 1 24 47 66 8 106 180 93(4) 9 137 239 
Razorbill 26(1) 4 59 89 39 0 31 70 19 11 280 310 84(1) 15 370 469 
Guillemot/Razorbill 8(8) 0 0 8 0 0 7 7 0 0 84 84 8(8) 0 91 99 
Puffin 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Swallow 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.12.  Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1 to 22 on 10th May 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Red-throated diver 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Black-throated diver 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Fulmar 0 1 3 4 0 0 1 1 1 5 16 22 1 6 20 27 
Manx shearwater 0 8 120 128 0 18 63 81 1 41 165 207 1 67 348 416 
Storm petrel 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Gannet 0 3 29 32 0 2 11 13 1 27 68 96 1 32 108 141 
Shag 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Eider 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 
Oystercatcher 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common gull 0 0 1 1 0 0 5 5 1 0 3 4 1 0 9 10 
Lesser bl.-backed gull 0 0 2 2 0 0 0 0 0 0 2 2 0 0 4 4 
Herring gull 0 0 1 1 0 0 2 2 0 0 1 1 0 0 4 4 
Great bl.-backed gull 0 0 0 0 0 0 1 1 0 0 3 3 0 0 4 4 
Kittiwake 0 0 5 5 0 2 1 3 2 2 14 18 2 4 20 26 
Sandwich tern 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Guillemot 0 44 178 222 3 40 140 183 44(1) 169 897 1110 47(1) 253 1215 1515 
Razorbill 6 6 37 49 6 7 19 32 21 55 199 275 33 68 255 356 
Guillemot/Razorbill 0 0 0 0 0 0 95 95 0 0 210 210 0 0 305 305 
Puffin 0 0 0 0 0 0 0 0 0 1 1 2 0 1 1 2 
Swallow 0 2 4 6 0 0 0 0 0 0 8 8 0 2 12 14 
House martin 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Grey wagtail 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 

Mam. 
Harbour porpoise 3 0 0 3 2 0 0 2 4 0 0 4 9 0 0 9 
Grey seal 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.13.   Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 3, 5, 7-17, 19 and 21 on 18th June 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Fulmar 2 1 4 7 2 1 5 8 2 1 5 8 6 3 14 23 
Manx shearwater 1 0 7 8 0 2 5 7 2 7 8 17 3 9 20 32 
Gannet 0 3 11 14 0 2 13 15 0 16 109 125 0 21 133 154 
Eider 4 0 0 4 0 0 0 0 0 0 0 0 4 0 0 4 
Common gull 0 0 1 1 0 0 0 0 0 0 1 1 0 0 2 2 
Lesser bl.-backed gull 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 1 
Kittiwake 0 0 10 10 0 1 4 5 0 3 18 21 0 4 32 36 
Guillemot 4 32 559 595 13 49 208 270 35 165 617 817 52 246 1384 1682 
Razorbill 14 14 121 149 8 1 56 65 11 30 214 255 33 45 391 469 
Guillemot/razorbill 0 0 55 55 0 0 76 76 0 13 464 477 0 13 595 608 
Puffin 1 1 11 13 0 0 5 5 11 9 36 56 12 10 52 74 
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Table A1.14.  Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1 to 22 on 23rd June 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Fulmar 1 1 7 9 1 0 4 5 2 1 4 7 4 2 15 21 
Manx shearwater 0 2 17 19 0 1 7 8 1 7 21 29 1 10 45 56 
Gannet 0 1 11 12 0 4 15 19 0 2 30 32 0 7 56 63 
Shag 0 0 0 0 0 0 2 2 0 0 0 0 0 0 2 2 
Eider 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Curlew 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common gull 0 0 0 0 0 0 3 3 1 2 8 11 1 2 11 14 
Lesser bl.-backed gull 1 0 1 2 0 1 1 2 2 3 1 6 3 4 3 10 
Herring gull 0 0 1 1 0 1 0 1 0 0 4 4 0 1 5 6 
Great bl.-backed gull 2 1 0 3 0 0 0 0 0 0 0 0 2 1 0 3 
Kittiwake 0 1 9 10 0 0 6 6 8 16 59 83 8 17 74 99 
Sandwich tern 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Guillemot 3 16 92 111 10 21 120 151 27 134 927 1088 40 171 1139 1350 
Razorbill 0 3 26 29 7 8 30 45 27 39 206 272 34 50 262 346 
Guillemot/razorbill 0 2 30 32 0 0 10 10 0 0 233 233 0 2 273 275 
Black guillemot 0 0 1 1 0 0 0 0 1 0 3 4 1 0 4 5 
Puffin 0 0 0 0 4 1 10 15 3 4 25 32 7 5 35 47 

Mam. 
Harbour porpoise 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Common seal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table A1.15.  Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1-22 on 2nd July 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 

transect 
Total 
seen 

Birds 

Fulmar 0 2 6 8 1 2 14 17 1 4 27 32 2 8 47 57 
Manx shearwater 0 9 47 56 0 23 49 72 0 34 140 174 0 66 236 302 
Gannet 0 7 19 26 0 7 49 56 0 26 206 232 0 40 274 314 
Shag 0 0 0 0 0 0 2 2 0 0 5 5 0 0 7 7 
Common scoter 0 0 0 0 0 0 0 0 0 0 8 8 0 0 8 8 
Common gull 0 0 1 1 0 0 0 0 2 5 18 25 2 5 19 26 
Lesser bl.-backed gull 0 1 2 3 0 1 2 3 0 1 8 9 0 3 12 15 
Herring gull 0 0 0 0 0 0 1 1 0 1 1 2 0 1 2 3 
Great bl.-backed gull 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Kittiwake 0 1 9 10 0 3 10 13 1 23 60 84 1 27 79 107 
Sandwich tern 0 0 1 1 0 0 0 0 0 0 2 2 0 0 3 3 
Feral pigeon 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Guillemot 4 16 170 190 2 12 169 183 19 151 805 975 25 179 1144 1348 
Razorbill 1 14 86 101 0 12 82 94 2 57 442 501 3 83 610 696 
Guillemot/razorbill 0 0 15 15 0 0 36 36 0 0 198 198 0 0 249 249 
Black guillemot 0 0 0 0 0 0 0 0 3 0 2 5 3 0 2 5 
Puffin 0 0 3 3 0 0 2 2 8 4 23 35 8 4 28 40 
Swift 0 0 0 0 0 0 0 0 0 0 6 6 0 0 6 6 

Mam. Harbour porpoise 0 0 0 0 0 0 0 0 3 0 0 3 3 0 0 3 
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Table A1.16. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-19 and 21 on 7th August 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Fulmar 1 1 16 18 0 6 14 20 6 5 50 61 7 12 80 99 
Manx shearwater 0 6 53 59 0 8 49 57 44 (25) 23 138 205 44 (25) 37 240 321 
Gannet 0 0 20 20 1 2 14 17 3 10 83 96 4 12 117 133 
Cormorant 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Shag 0 0 0 0 0 0 1 1 1 0 1 2 1 0 2 3 
Common gull 0 0 0 0 0 0 4 4 0 0 3 3 0 0 7 7 
Great bl.-backed gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Kittiwake 21 (4) 7 15 43 16 3 23 42 223 (150) 13 62 298  260 (154) 23 100 383 
Common tern 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Guillemot 2 1 17 20 7 17 5 29 169 9 42 220 178 27 64 269 
Razorbill 0 0 0 0 0 0 0 0 12 0 1 13 12 0 1 13 
Guillemot/razorbill 0 0 0 0 33 0 8 41 58 0 1 59 91 0 9 100 
Black guillemot 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Puffin 0 0 0 0 0 0 0 0 0 0 21 21 0 0 21 21 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.17. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1-22 on 12th September 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Red-throated diver 0 0 2 2 0 0 2 2 0 0 2 2 0 0 6 6 

Great northern diver 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 1 
Fulmar 0 1 10 11 5 3 3 11 13 (7) 7 33 53 18 (7) 11 46 75 

Manx shearwater 1 19 49 69 1 2 11 14 4 10 81 95 6 31 141 178 
Gannet 5 (4) 2 29 36 2 5 19 26 7 (3) 6 98 111 14 (7) 13 146 173 

Shag 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Peregrine 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 
Dunlin 0 0 0 0 0 1 1 2 0 0 0 0 0 1 1 2 

Common snipe 0 0 0 0 0 0 0 0 0 0 4 4 0 0 4 4 
Great skua 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 1 

Black-headed gull 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Common gull 0 0 3 3 0 2 0 2 7 1 6 14 7 3 9 19 
Lesser black-backed gull 0 1 0 1 0 0 2 2 0 0 1 1 0 1 3 4 

Herring gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Great black-backed gull 0 0 0 0 0 0 0 0 1 0 1 2 1 0 1 2 

Kittiwake 5 5 12 22 3 3 16 22 52 12 97 161 60 20 125 205 
Guillemot 6 0 2 8 2 1 1 4 66 0 13 79 74 1 16 91 

Razorbill 1 0 1 2 0 0 0 0 5 0 3 8 6 0 4 10 
Guillemot/razorbill 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Puffin 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 

Swallow 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 

Mam. 
Harbour porpoise 2 0 0 2 0 0 0 0 0 0 0 0 2 0 0 2 

Common seal 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 
Grey seal 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.18. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5, 6, 8-19 and 21 on 20th November 2014. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Red-throated diver 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Fulmar 0 0 0 0 0 0 0 0 0 2 5 7 0 2 5 7 
Gannet 0 0 1 1 0 0 0 0 0 1 1 2 0 1 2 3 
Black-headed gull 0 0 1 1 0 0 0 0 0 0 17 17 0 0 18 18 
Common gull 0 0 3 3 0 0 7 7 0 0 4 4 0 0 14 14 
Herring gull 0 0 2 2 0 0 1 1 0 1 3 4 0 1 6 7 
Great bl.-backed gull 0 0 1 1 0 0 0 0 0 1 2 3 0 1 3 4 
Kittiwake 6 16 23 45 2 6 22 30 5 20 42 67 13 42 87 142 
Guillemot 13 1 10 24 11 4 14 29 26 1 14 41 50 6 38 94 
Razorbill 10 0 3 13 1 1 6 8 6 0 5 11 17 1 14 32 
Guillemot/razorbill 0 0 5 5 0 0 2 2 3 1 2 6 3 1 9 13 
Black guillemot 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 

 Mam. Harbour porpoise 0 0 0 0 0 0 0 0 2 0 0 2 2 0 0 2 
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Table A1.19. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-19 on 25th November 2014.  

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Red-throated diver 0 0 2 2 0 0 0 0 0 1 0 1 0 1 2 3 
Fulmar 0 0 0 0 0 0 0 0 0 2 3 5 0 2 3 5 
Gannet 0 1 2 3 0 1 1 2 0 0 3 3 0 2 6 8 
Shag 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Grey phalarope 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 
Arctic skua 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Black-headed gull 0 0 0 0 2 0 0 2 0 30 1 31 2 30 1 33 
Common gull 0 0 0 0 3 0 2 5 2 4 4 10 5 4 6 15 
Herring gull 0 0 1 1 1 0 5 6 1 25 7 33 2 25 13 40 
Great bl.-backed gull 1 0 2 3 2 1 1 4 3 (1) 0 11 14 6 (1) 1 14 21 
Kittiwake 35 12 57 104 237 4 42 283 411 292 69 772 683 308 168 1159 
Guillemot 22 0 5 27 16 3 4 23 59 7 31 97 97 10 40 147 
Razorbill 3 1 7 11 21 0 5 26 24 3 23 50 48 4 35 87 
Guillemot/Razorbill 0 0 4 4 0 0 1 1 1 (1) 1 20 22 1 (1) 1 25 27 
Black guillemot 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 1 

 Mam. Harbour porpoise 0 0 0 0 0 0 0 0 2 (1) 0 0 2 2 (1) 0 0 2 
Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.20. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-17, 19, and 21 on 1st December 2014.  

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Great northern diver 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Fulmar 0 0 0 0 0 1 2 3 32 0 4 36 32 1 6 39 
Gannet 0 0 0 0 0 0 3 3 0 1 1 2 0 1 4 5 
Shag 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Eider 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Black-headed gull 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 
Common gull 0 1 0 1 0 0 2 2 0 1 3 4 0 2 5 7 
Herring gull 0 1 2 3 0 1 1 2 0 0 6 6 0 2 9 11 
Great bl.-backed gull 0 0 1 1 0 0 0 0 0 1 1 2 0 1 2 3 
Kittiwake 1 5 37 43 4 4 24 32 0 30 129 159 5 39 190 234 
Guillemot 25 1 7 33 17 2 12 31 61 (2) 5 43 109 103 (2) 8 62 173 
Razorbill 3 0 1 4 7 2 5 14 4 0 11 15 14 2 17 33 
Guillemot/razorbill 2 0 0 2 8 0 1 9 0 0 9 9 10 0 10 20 

 Mam. Harbour porpoise 0 0 0 0 10 0 0 10 2 0 0 2 12 0 0 12 
Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.21. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-19, and 21 on 19th January 2015.  

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Red-throated diver 0 0 0 0 0 0 2 2 0 0 0 0 0 0 2 2 
Great northern diver 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Shag 0 1 0 1 0 0 0 0 0 0 2 2 0 1 2 3 
Black-headed gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common gull 0 2 2 4 0 0 3 3 0 2 9 11 0 4 14 18 
Herring gull 0 0 0 0 0 0 4 4 1 0 6 7 1 0 10 11 
Glaucous gull 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Great bl.-backed gull 0 0 2 2 0 0 2 2 3 0 6 9 3 0 10 13 
Kittiwake 0 1 1 2 1 0 7 8 0 17 33 50 1 18 41 60 
Guillemot 7 0 5 12 8 0 0 8 70 (2) 12 78 160 85 (2) 12 83 180 
Razorbill 5 0 0 5 0 0 3 3 8 6 7 21 13 6 10 29 
Guillemot/Razorbill 1 0 0 1 0 0 0 0 0 0 2 2 1 0 2 3 

 Mam. Harbour porpoise 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.22. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1, 3, 5-19, and 21 on 6th February 2015.  

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Fulmar 0 0 0 0 0 0 0 0 0 1 1 2 0 1 1 2 
Gannet 0 1 0 1 0 0 0 0 0 0 1 1 0 1 1 2 
Greylag goose 0 0 0 0 0 0 0 0 0 0 4 4 0 0 4 4 
Eider 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Black-headed gull 0 0 0 0 0 0 0 0 0 0 3 3 0 0 3 3 
Common gull 0 0 0 0 0 0 2 2 0 1 18 19 0 1 20 21 
Herring gull 0 0 0 0 0 1 2 3 0 2 8 10 0 3 10 13 
Iceland gull 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Great bl.-backed gull 0 0 2 2 1 0 1 2 2 0 5 7 3 0 8 11 
Kittiwake 0 1 5 6 0 0 3 3 3 3 26 32 3 4 34 41 
Guillemot 8 2 7 17 107 5 24 136 271 (9) 16 211 498 386 (9) 23 242 651 
Razorbill 3 0 0 3 7 1 3 11 2 4 13 19 12 5 16 33 
Guillemot/Razorbill 0 0 0 0 0 0 1 1 0 0 15 15 0 0 16 16 
Black guillemot 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Puffin 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1. 23. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1-22 on 13th March 2015.  

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Fulmar 0 0 1 1 0 0 0 0 5 (1) 3 12 20 5 (1) 3 13 21 
Gannet 1 (1) 1 12 14 0 0 5 5 3 (3) 10 35 48 4 (4) 11 52 67 
Cormorant 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Shag 0 0 1 1 0 0 0 0 0 0 3 3 0 0 4 4 
Greylag goose 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Eider 0 0 1 1 0 0 2 2 0 0 6 6 0 0 9 9 
Oystercatcher 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Common gull 0 0 2 2 0 1 1 2 0 2 5 7 0 3 8 11 
Lesser bl.-backed gull 0 0 1 1 0 0 0 0 0 0 1 1 0 0 2 2 
Herring gull 0 0 0 0 1 0 1 2 0 2 5 7 1 2 6 9 
Great bl.-backed gull 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Kittiwake 0 1 35 36 0 4 4 8 0 1 34 35 0 6 73 79 
Guillemot 27 (10) 2 31 60 41 1 13 55 73 (4) 25 138 236 141 (14) 28 182 351 
Razorbill 8 (4) 1 11 20 42 4 12 58 33 (10) 12 61 106 83 (14) 17 84 184 
Guillemot/Razorbill 23 (23) 0 0 23 0 0 0 0 25 (25) 0 34 59 48 (48) 0 34 82 
Puffin 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Skylark 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Pied wagtail 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Meadow pipit 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Rook 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 

Mam. 
Harbour porpoise 0 0 0 0 8 0 0 8 1 0 0 1 9 0 0 9 
Grey seal 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.24. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1-21 on 8th April 2015.  

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Fulmar 1 1 1 3 0 1 4 5 3 4 34 41 4 6 39 49 
Manx shearwater 0 0 1 1 0 1 0 1 0 3 6 9 0 4 7 11 
Gannet 0 2 6 8 0 6 4 10 0 11 65 76 0 19 75 94 
Shag 0 0 0 0 0 0 1 1 0 0 5 5 0 0 6 6 
Eider 0 0 0 0 0 0 5 5 0 0 10 10 0 0 15 15 
Oystercatcher 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Common sandpiper 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Black-headed gull 0 0 11 11 0 0 0 0 0 4 3 7 0 4 14 18 
Common gull 1 0 3 4 0 0 2 2 0 7 5 12 1 7 10 18 
Lesser b.-backed gull 0 0 0 0 0 0 0 0 0 0 9 9 0 0 9 9 
Herring gull 0 0 0 0 0 0 0 0 0 2 6 8 0 2 6 8 
Kittiwake 6 4 9 19 0 2 4 6 0 16 19 35 6 22 32 60 
Sandwich tern 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Guillemot 7 17 43 67 9 25 45 79 5 101 360 466 21 143 448 612 
Razorbill 8 (8) 38 80 126 0 3 60 63 9 29 157 195 17 (8) 70 297 384 
Guillemot/razorbill 0 0 16 16 0 0 11 11 0 0 79 79 0 0 106 106 
Puffin 0 0 0 0 0 0 0 0 0 0 3 3 0 0 3 3 
Meadow Pipit 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 

Mam. 
Harbour Porpoise 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Grey Seal 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 

Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.25. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1-22 on 4th June 2015. 

Type Species 

Development Area buffered to 1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

Birds 

Red-throated diver 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Great northern diver 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 
Fulmar 0 0 4 4 0 0 3 3 0 3 11 14 0 3 18 21 
Manx shearwater 0 2 15 17 0 3 9 12 3 8 34 45 3 13 58 74 
Storm petrel 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Gannet 0 2 28 30 0 0 4 4 1 2 28 31 1 4 60 65 
Cormorant 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Shag 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Shelduck 0 0 0 0 0 0 0 0 0 0 2 2 0 0 2 2 
Black-headed gull 0 0 0 0 0 0 1 1 0 1 0 1 0 1 1 2 
Common gull 0 0 1 1 1 0 0 1 0 1 2 3 1 1 3 5 
Lesser bl.-backed gull 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 
Herring gull 0 0 0 0 0 1 0 1 0 0 2 2 0 1 2 3 
Great bl.-backed gull 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Kittiwake 2 4 27 33 3 6 31 40 27 16 72 115 32 26 130 188 
Sandwich tern 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Common tern 0 0 0 0 0 0 0 0 0 0 13 13 0 0 13 13 
Guillemot 98 52 454 604 121 (9) 19 262 402 513 (13) 78 572 1163 732 (22) 149 1288 2169 
Razorbill 12 6 58 76 16 2 45 63 120 (6) 15 171 306 148 (6) 23 274 445 
Guillemot/Razorbill 0 0 57 57 0 0 0 0 42 (17) 4 57 103 42 (17) 4 114 160 
Black guillemot 0 0 0 0 0 0 0 0 1 0 2 3 1 0 2 3 
Puffin 1 0 2 3 0 0 4 4 15 2 15 32 16 2 21 39 
Swallow 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

 Mam. Harbour Porpoise 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 1 
Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1. 26. Birds and marine mammals: summary of raw numbers recorded during ESAS surveys of transects 1-22 on 16th June 2015. 

Type Species 

Development Area buffered to 
1km 1-2km buffer 2-4km buffer Survey Area Totals 

On 
water 

Flying in 
transect 

Flying - 
not in 
transect 

Total 
seen 

On 
water 

Flying 
in 
transec
t 

Flying - 
not in 
transec
t 

Tota
l 
seen 

On 
water 

Flying 
in 
transec
t 

Flying - 
not in 
transec
t 

Tota
l 
seen On water 

Flying 
in 
transec
t 

Flying - 
not in 
transec
t 

Tota
l 
seen 

Birds 

Red-throated diver 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 
Fulmar 0 0 4 4 0 2 4 6 6 (2) 0 12 18 6 2 20 28 
Manx shearwater 0 1 8 9 0 6 20 26 2 31 91 124 2 38 119 159 
Storm petrel 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Gannet 0 6 22 28 1 (1) 2 18 21 22 (16) 10 85 117 23 (17) 18 125 166 
Shag 0 0 0 0 0 0 1 1 0 1 2 3 0 1 3 4 
Common scoter 0 0 0 0 0 0 15 15 0 0 0 0 0 0 15 15 
Great skua 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 
Black-headed gull 0 1 1 2 0 0 0 0 0 0 1 1 0 1 2 3 
Common gull 2 0 3 5 0 0 1 1 1 2 1 4 3 2 5 10 
Lesser bl.-backed 
gull 0 0 0 0 0 0 0 0 4 1 3 8 4 1 3 8 
Herring gull 0 1 0 1 1 0 1 2 2 3 5 10 3 4 6 13 
Great bl.-backed gull 4 0 0 4 0 0 0 0 4 2 2 8 8 2 2 12 
Kittiwake 50 (7) 21 124 195 32 17 71 120 151 (19) 46 160 357 233 (26) 84 355 672 
Sandwich tern 1 0 0 1 0 0 0 0 0 1 1 2 1 1 1 3 
Guillemot 297 (9) 47 211 555 586 (10) 45 292 923 2405 (9) 168 1219 3792 3288 (28) 260 1722 5270 
Razorbill 86 17 45 148 139 9 54 202 476 47 229 752 701 73 328 1102 

Guillemot/Razorbill 95 0 0 95 
490 

(270) 0 39 529 
671 

(348) 0 73 744 
1256 
(618) 0 112 1368 

Black guillemot 0 0 1 1 0 0 1 1 0 0 1 1 0 0 3 3 
Puffin 1 3 7 11 4 1 20 25 40 10 47 97 45 14 74 133 

 Mam
. Grey Seal 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 
Number in brackets indicates how many of the total number of individuals on the water were recorded on-effort but not in-transect. 
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Table A1.27. Birds and marine mammals: additional off-effort records from within survey area during ESAS surveys July 2013 - June 2015. 

Type Species 
2013 2014 2015 

Total 06 
Aug 

04 
Oct 

24 
Oct 

26 
Nov 

09  
Jan 

07 
Feb 

03 
Mar 

15 
Apr 

10 
May 

18  
Jun 

23  
Jun 

02   
Jul 

07 
Aug 

12 
Sep 

20 
Nov 

25 
Nov 

01 
Dec 

19  
Jan 

Birds 

Red-throated diver 0 0 0 0 2 0 0 0 0 0 0 0 0 3 0 0 0 0 5 
Fulmar 0 0 0 1 0 0 1 2 0 1 2 0 7 9 0 0 0 0 23 
Manx shearwater 0 0 0 0 0 0 0 7 0 0 0 0 4 86 0 0 0 0 97 
Gannet 1 31 0 0 0 0 0 1 1 15 0 2 6 10 0 0 0 0 67 
Shag 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
Purple sandpiper 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Pomarine skua 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
Common gull 0 0 0 0 1 34 0 0 0 1 2 0 0 1 0 0 0 1 40 
Lesser bl.-backed gull 0 0 0 0 0 0 0 0 0 0 1 2 0 2 0 0 0 0 5 
Herring gull 1 1 1 5 0 2 1 0 1 0 0 0 0 0 4 0 1 1 18 
Great bl.-backed gull 1 0 1 3 1 0 0 0 0 0 0 0 0 1 0 2 0 1 10 
Kittiwake 1 51 4 1 10 1 0 0 0 0 2 3 4 11 1 2 0 0 91 
Guillemot 1 16 0 4 1 0 1 0 16 8 67 21 3 7 0 0 0 0 145 
Razorbill 0 13 0 1 1 0 0 5 5 16 16 13 4 0 0 0 0 0 74 
Guillemot/razorbill 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 30 
Puffin 0 0 0 0 0 0 0 0 0 1 8 2 0 0 0 0 0 0 11 
Auk sp. sp. 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 

Mam. 

Harbour Porpoise 0 3 0 0 1 0 0 0 2 0 1 0 0 0 0 0 0 5 12 
Common Seal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
Grey Seal 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 

Total 5 121 6 16 17 37 3 15 25 43 129 43 28 131 5 4 2 9 639 
No birds or marine mammals were recorded off-effort on surveys conducted on: 1 Feb 2103 or  on; 6 Feb, 13 Mar, 8 Apr, 4 June 16 June 2015 
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Appendix 2: Distance sampling outputs 
The following abbreviations are used in the table headings of this appendix. 

CV = Coefficient of variation (%) 

df = Degrees of freedom 

LCL = 95% lower confidence limit 

UCL = 95% upper confidence limit 

Table A2. 1. Survey specific outputs of species estimated density (birds/km2) for the whole survey area. 

Species SurveyID Date Category Estimate CV df LCL UCL 

Auk sp. 1 01/07/2013 in flight 0 0 0 0 0 
Auk sp. 1 01/07/2013 on sea 0.059582 102.03 22.52 0.010361 0.34264 
Auk sp. 2 06/08/2013 in flight 0.14565 79.28 25.8 0.034647 0.61225 
Auk sp. 2 06/08/2013 on sea 0.11916 71.22 24.14 0.031783 0.44678 
Auk sp. 3 04/10/2013 in flight 0 0 0 0 0 
Auk sp. 3 04/10/2013 on sea 0.23766 52.24 26.75 0.086711 0.6514 
Auk sp. 4 24/10/2013 in flight 0.20552 66.25 21.52 0.058728 0.71922 
Auk sp. 4 24/10/2013 on sea 0.16815 74.84 20.47 0.041922 0.67448 
Auk sp. 5 26/11/2013 in flight 0 0 0 0 0 
Auk sp. 5 26/11/2013 on sea 0 0 0 0 0 
Auk sp. 6 09/01/2014 in flight 0.091729 104.48 20.89 0.01536 0.54779 
Auk sp. 6 09/01/2014 on sea 0 0 0 0 0 
Auk sp. 7 07/02/2014 in flight 0 0 0 0 0 
Auk sp. 7 07/02/2014 on sea 0 0 0 0 0 
Auk sp. 8 03/03/2014 in flight 0 0 0 0 0 
Auk sp. 8 03/03/2014 on sea 0 0 0 0 0 
Auk sp. 9 15/04/2014 in flight 0 0 0 0 0 
Auk sp. 9 15/04/2014 on sea 0 0 0 0 0 
Auk sp. 10 10/05/2014 in flight 0 0 0 0 0 
Auk sp. 10 10/05/2014 on sea 0 0 0 0 0 
Auk sp. 11 18/06/2014 in flight 0 0 0 0 0 
Auk sp. 11 18/06/2014 on sea 0 0 0 0 0 
Auk sp. 12 23/06/2014 in flight 0 0 0 0 0 
Auk sp. 12 23/06/2014 on sea 0 0 0 0 0 
Auk sp. 13 02/07/2014 in flight 0 0 0 0 0 
Auk sp. 13 02/07/2014 on sea 0 0 0 0 0 
Auk sp. 14 07/08/2014 in flight 0 0 0 0 0 
Auk sp. 14 07/08/2014 on sea 0 0 0 0 0 
Auk sp. 15 12/09/2014 in flight 0 0 0 0 0 
Auk sp. 15 12/09/2014 on sea 0 0 0 0 0 
Auk sp. 16 20/11/2014 in flight 0 0 0 0 0 
Auk sp. 16 20/11/2014 on sea 0 0 0 0 0 
Auk sp. 17 25/11/2014 in flight 0 0 0 0 0 
Auk sp. 17 25/11/2014 on sea 0 0 0 0 0 
Auk sp. 18 01/12/2014 in flight 0 0 0 0 0 
Auk sp. 18 01/12/2014 on sea 0 0 0 0 0 
Auk sp. 19 19/01/2015 in flight 0 0 0 0 0 
Auk sp. 19 19/01/2015 on sea 0 0 0 0 0 
Auk sp. 20 06/02/2015 in flight 0 0 0 0 0 
Auk sp. 20 06/02/2015 on sea 0 0 0 0 0 
Auk sp. 21 13/03/2015 in flight 0 0 0 0 0 
Auk sp. 21 13/03/2015 on sea 0 0 0 0 0 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Auk sp. 22 08/04/2015 in flight 0 0 0 0 0 
Auk sp. 22 08/04/2015 on sea 0 0 0 0 0 
Auk sp. 23 04/06/2015 in flight 0 0 0 0 0 
Auk sp. 23 04/06/2015 on sea 0 0 0 0 0 
Auk sp. 24 16/06/2015 in flight 0 0 0 0 0 
Auk sp. 24 16/06/2015 on sea 0 0 0 0 0 
Black-headed gull 1 01/07/2013 in flight 0 0 0 0 0 
Black-headed gull 2 06/08/2013 in flight 0 0 0 0 0 
Black-headed gull 3 04/10/2013 in flight 0 0 0 0 0 
Black-headed gull 4 24/10/2013 in flight 0.16358 124.18 22.78 0.022156 1.2077 
Black-headed gull 5 26/11/2013 in flight 0 0 0 0 0 
Black-headed gull 6 09/01/2014 in flight 0 0 0 0 0 
Black-headed gull 7 07/02/2014 in flight 0 0 0 0 0 
Black-headed gull 8 03/03/2014 in flight 0 0 0 0 0 
Black-headed gull 9 15/04/2014 in flight 0 0 0 0 0 
Black-headed gull 10 10/05/2014 in flight 0 0 0 0 0 
Black-headed gull 11 18/06/2014 in flight 0 0 0 0 0 
Black-headed gull 12 23/06/2014 in flight 0 0 0 0 0 
Black-headed gull 13 02/07/2014 in flight 0 0 0 0 0 
Black-headed gull 14 07/08/2014 in flight 0 0 0 0 0 
Black-headed gull 15 12/09/2014 in flight 0.13872 123.27 24.49 0.019116 1.0066 
Black-headed gull 16 20/11/2014 in flight 0 0 0 0 0 
Black-headed gull 17 25/11/2014 in flight 0.17265 123 21.95 0.023576 1.2643 
Black-headed gull 18 01/12/2014 in flight 0.82623 122.59 6.31 0.081547 8.3714 
Black-headed gull 19 19/01/2015 in flight 0 0 0 0 0 
Black-headed gull 20 06/02/2015 in flight 0 0 0 0 0 
Black-headed gull 21 13/03/2015 in flight 0 0 0 0 0 
Black-headed gull 22 08/04/2015 in flight 0.1453 123.25 23.91 0.019977 1.0568 
Black-headed gull 23 04/06/2015 in flight 0.13872 123.27 24.49 0.019117 1.0066 
Black-headed gull 24 16/06/2015 in flight 0.13872 124.3 24.69 0.018927 1.0167 
Common gull 1 01/07/2013 in flight 0.044068 101.66 20.99 0.0076424 0.25411 
Common gull 1 01/07/2013 on sea 0 0 0 0 0 
Common gull 2 06/08/2013 in flight 0 0 0 0 0 
Common gull 2 06/08/2013 on sea 0 0 0 0 0 
Common gull 3 04/10/2013 in flight 0 0 0 0 0 
Common gull 3 04/10/2013 on sea 0.38104 60.35 24.44 0.120758 1.202366 
Common gull 4 24/10/2013 in flight 0 0 0 0 0 
Common gull 4 24/10/2013 on sea 0 0 0 0 0 
Common gull 5 26/11/2013 in flight 0.041317 100.7 17.86 0.0071166 0.23988 
Common gull 5 26/11/2013 on sea 0 0 0 0 0 
Common gull 6 09/01/2014 in flight 0 0 0 0 0 
Common gull 6 09/01/2014 on sea 0 0 0 0 0 
Common gull 7 07/02/2014 in flight 0.13234 67.77 11.17 0.03429 0.51079 
Common gull 7 07/02/2014 on sea 0 0 0 0 0 
Common gull 8 03/03/2014 in flight 0.041317 101.39 17.85 0.0070547 0.24198 
Common gull 8 03/03/2014 on sea 0.1185624 100.83 17.96 0.0203999 0.689062 
Common gull 9 15/04/2014 in flight 0 0 0 0 0 
Common gull 9 15/04/2014 on sea 0.38104 61.38 24.32 0.1187142 1.22309 
Common gull 10 10/05/2014 in flight 0 0 0 0 0 
Common gull 10 10/05/2014 on sea 0.0952622 100.4 22.19 0.0168762 0.537724 
Common gull 11 18/06/2014 in flight 0 0 0 0 0 
Common gull 11 18/06/2014 on sea 0 0 0 0 0 
Common gull 12 23/06/2014 in flight 0.066395 69.37 23.31 0.018174 0.24256 
Common gull 12 23/06/2014 on sea 0.0952622 101.04 22.17 0.0167424 0.542036 
Common gull 13 02/07/2014 in flight 0.13279 59.48 24.21 0.042668 0.41326 
Common gull 13 02/07/2014 on sea 0.0952622 100.41 22.19 0.0168731 0.537834 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Common gull 14 07/08/2014 in flight 0 0 0 0 0 
Common gull 14 07/08/2014 on sea 0 0 0 0 0 
Common gull 15 12/09/2014 in flight 0.066395 70.27 23.25 0.01792 0.24599 
Common gull 15 12/09/2014 on sea 0.0952622 100.38 22.19 0.0168813 0.53757 
Common gull 16 20/11/2014 in flight 0 0 0 0 0 
Common gull 16 20/11/2014 on sea 0 0 0 0 0 
Common gull 17 25/11/2014 in flight 0.082634 99.91 17.88 0.014376 0.47498 
Common gull 17 25/11/2014 on sea 0.592812 50.87 21.09 0.2186448 1.607276 
Common gull 18 01/12/2014 in flight 0.087391 70.56 17.71 0.022952 0.33274 
Common gull 18 01/12/2014 on sea 0 0 0 0 0 
Common gull 19 19/01/2015 in flight 0.16527 47.33 21.34 0.064937 0.42062 
Common gull 19 19/01/2015 on sea 0 0 0 0 0 
Common gull 20 06/02/2015 in flight 0.083666 68.32 18.94 0.022901 0.30567 
Common gull 20 06/02/2015 on sea 0 0 0 0 0 
Common gull 21 13/03/2015 in flight 0.099592 56.69 24.57 0.033543 0.29569 
Common gull 21 13/03/2015 on sea 0 0 0 0 0 
Common gull 22 08/04/2015 in flight 0.034773 101.52 21 0.0060408 0.20016 
Common gull 22 08/04/2015 on sea 0.0997832 101.87 21.1 0.0172682 0.576598 
Common gull 23 04/06/2015 in flight 0.033197 101.29 22.05 0.005813 0.18959 
Common gull 23 04/06/2015 on sea 0.0952622 101.56 22.16 0.0166327 0.5456 
Common gull 24 16/06/2015 in flight 0.066395 101.77 22.04 0.011557 0.38143 
Common gull 24 16/06/2015 on sea 0.28578 57.83 24.77 0.0944856 0.864402 
Fulmar 1 01/07/2013 in flight 0.36943 38.74 21.19 0.16983 0.8036 
Fulmar 1 01/07/2013 on sea 0.33108 37.09 37.95 0.16005 0.68484 
Fulmar 2 06/08/2013 in flight 0.36943 28.48 21.35 0.20681 0.65992 
Fulmar 2 06/08/2013 on sea 0.14189 58.55 26.31 0.046511 0.43285 
Fulmar 3 04/10/2013 in flight 0 0 0 0 0 
Fulmar 3 04/10/2013 on sea 0 0 0 0 0 
Fulmar 4 24/10/2013 in flight 0 0 0 0 0 
Fulmar 4 24/10/2013 on sea 0 0 0 0 0 
Fulmar 5 26/11/2013 in flight 0 0 0 0 0 
Fulmar 5 26/11/2013 on sea 0 0 0 0 0 
Fulmar 6 09/01/2014 in flight 0.12691 55.18 17.07 0.042779 0.3765 
Fulmar 6 09/01/2014 on sea 0 0 0 0 0 
Fulmar 7 07/02/2014 in flight 0.10681 100.85 10.01 0.016528 0.69026 
Fulmar 7 07/02/2014 on sea 0 0 0 0 0 
Fulmar 8 03/03/2014 in flight 0.10004 54.56 17.08 0.034086 0.29359 
Fulmar 8 03/03/2014 on sea 0.09392 70.4 19.84 0.024985 0.35305 
Fulmar 9 15/04/2014 in flight 0.10717 46.52 21.13 0.042708 0.26893 
Fulmar 9 15/04/2014 on sea 0.037731 102.07 22.57 0.0065592 0.21705 
Fulmar 10 10/05/2014 in flight 0.16075 49.21 21.12 0.061053 0.42327 
Fulmar 10 10/05/2014 on sea 0.037731 100.84 22.62 0.0066605 0.21375 
Fulmar 11 18/06/2014 in flight 0.14911 71.26 14.04 0.037734 0.58922 
Fulmar 11 18/06/2014 on sea 0.41998 35.68 27.06 0.20644 0.8544 
Fulmar 12 23/06/2014 in flight 0.053585 69.61 21.06 0.014501 0.19801 
Fulmar 12 23/06/2014 on sea 0.15093 62.17 25.63 0.046569 0.48914 
Fulmar 13 02/07/2014 in flight 0.21434 38.75 21.19 0.09851 0.46636 
Fulmar 13 02/07/2014 on sea 0.075463 71.83 24.35 0.019954 0.28538 
Fulmar 14 07/08/2014 in flight 0.30011 59.36 17.06 0.094187 0.95625 
Fulmar 14 07/08/2014 on sea 0.2348 50.92 23.02 0.086966 0.63394 
Fulmar 15 12/09/2014 in flight 0.26792 47.52 21.12 0.10486 0.68459 
Fulmar 15 12/09/2014 on sea 0.26412 43.03 32.3 0.11411 0.61132 
Fulmar 16 20/11/2014 in flight 0.073137 67.27 16.05 0.020032 0.26702 
Fulmar 16 20/11/2014 on sea 0 0 0 0 0 
Fulmar 17 25/11/2014 in flight 0.066691 68.2 17.05 0.018109 0.24561 
Fulmar 17 25/11/2014 on sea 0 0 0 0 0 
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Fulmar 18 01/12/2014 in flight 0.035265 100.64 16.02 0.0059895 0.20763 
Fulmar 18 01/12/2014 on sea 0.049663 101.96 17.2 0.0083782 0.29439 
Fulmar 19 19/01/2015 in flight 0 0 0 0 0 
Fulmar 19 19/01/2015 on sea 0 0 0 0 0 
Fulmar 20 06/02/2015 in flight 0.033762 98.61 17.02 0.0059342 0.19209 
Fulmar 20 06/02/2015 on sea 0 0 0 0 0 
Fulmar 21 13/03/2015 in flight 0.080377 54.61 21.09 0.027787 0.2325 
Fulmar 21 13/03/2015 on sea 0.11319 58.91 26.24 0.036877 0.34745 
Fulmar 22 08/04/2015 in flight 0.19645 37.82 20.19 0.091672 0.42098 
Fulmar 22 08/04/2015 on sea 0.15809 80.81 22.47 0.036401 0.68657 
Fulmar 23 04/06/2015 in flight 0.080377 54.69 21.09 0.027747 0.23283 
Fulmar 23 04/06/2015 on sea 0 0 0 0 0 
Fulmar 24 16/06/2015 in flight 0.026792 100.57 21.03 0.0047101 0.1524 
Fulmar 24 16/06/2015 on sea 0.11319 58.17 26.39 0.037345 0.3431 
Great black-backed gull 1 01/07/2013 in flight 0 0 0 0 0 
Great black-backed gull 1 01/07/2013 on sea 0 0 0 0 0 
Great black-backed gull 2 06/08/2013 in flight 0 0 0 0 0 
Great black-backed gull 2 06/08/2013 on sea 0 0 0 0 0 
Great black-backed gull 3 04/10/2013 in flight 0.024898 99.65 21 0.004427 0.14003 
Great black-backed gull 3 04/10/2013 on sea 0.0699312 101.14 22.26 0.0122796 0.398242 
Great black-backed gull 4 24/10/2013 in flight 0 0 0 0 0 
Great black-backed gull 4 24/10/2013 on sea 0 0 0 0 0 
Great black-backed gull 5 26/11/2013 in flight 0 0 0 0 0 
Great black-backed gull 5 26/11/2013 on sea 0 0 0 0 0 
Great black-backed gull 6 09/01/2014 in flight 0.039312 97.41 17 0.0070157 0.22029 
Great black-backed gull 6 09/01/2014 on sea 0 0 0 0 0 
Great black-backed gull 7 07/02/2014 in flight 0.099258 67.93 10 0.02516 0.39158 
Great black-backed gull 7 07/02/2014 on sea 0.1393932 99.41 10.63 0.0223057 0.87108 
Great black-backed gull 8 03/03/2014 in flight 0.061976 67.17 17 0.017103 0.22458 
Great black-backed gull 8 03/03/2014 on sea 0.522206 43.86 23.21 0.219368 1.243125 
Great black-backed gull 9 15/04/2014 in flight 0.024898 99.01 21 0.004463 0.1389 
Great black-backed gull 9 15/04/2014 on sea 0.0699312 101.63 22.25 0.0122058 0.400656 
Great black-backed gull 10 10/05/2014 in flight 0 0 0 0 0 
Great black-backed gull 10 10/05/2014 on sea 0 0 0 0 0 
Great black-backed gull 11 18/06/2014 in flight 0 0 0 0 0 
Great black-backed gull 11 18/06/2014 on sea 0 0 0 0 0 
Great black-backed gull 12 23/06/2014 in flight 0.024898 100.19 21 0.0043974 0.14097 
Great black-backed gull 12 23/06/2014 on sea 0.0699312 101.95 22.24 0.0121564 0.402288 
Great black-backed gull 13 02/07/2014 in flight 0 0 0 0 0 
Great black-backed gull 13 02/07/2014 on sea 0 0 0 0 0 
Great black-backed gull 14 07/08/2014 in flight 0 0 0 0 0 
Great black-backed gull 14 07/08/2014 on sea 0 0 0 0 0 
Great black-backed gull 15 12/09/2014 in flight 0 0 0 0 0 
Great black-backed gull 15 12/09/2014 on sea 0.0699312 101.14 22.26 0.0122796 0.398242 
Great black-backed gull 16 20/11/2014 in flight 0.033983 100.45 16 0.0057845 0.19964 
Great black-backed gull 16 20/11/2014 on sea 0 0 0 0 0 
Great black-backed gull 17 25/11/2014 in flight 0.030988 99.94 17 0.0053536 0.17936 
Great black-backed gull 17 25/11/2014 on sea 0.348143 48.6 21.92 0.1339515 0.904825 
Great black-backed gull 18 01/12/2014 in flight 0.032771 98.52 16 0.0057174 0.18784 
Great black-backed gull 18 01/12/2014 on sea 0 0 0 0 0 
Great black-backed gull 19 19/01/2015 in flight 0 0 0 0 0 
Great black-backed gull 19 19/01/2015 on sea 0.174063 101.55 18.02 0.0296973 1.02034 
Great black-backed gull 20 06/02/2015 in flight 0 0 0 0 0 
Great black-backed gull 20 06/02/2015 on sea 0.264367 56.3 20.55 0.0886533 0.788358 
Great black-backed gull 21 13/03/2015 in flight 0 0 0 0 0 
Great black-backed gull 21 13/03/2015 on sea 0 0 0 0 0 
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Great black-backed gull 22 08/04/2015 in flight 0 0 0 0 0 
Great black-backed gull 22 08/04/2015 on sea 0 0 0 0 0 
Great black-backed gull 23 04/06/2015 in flight 0 0 0 0 0 
Great black-backed gull 23 04/06/2015 on sea 0 0 0 0 0 
Great black-backed gull 24 16/06/2015 in flight 0.049796 68.66 21 0.013674 0.18134 
Great black-backed gull 24 16/06/2015 on sea 0.209797 74.27 23.4 0.0533205 0.825435 
Cmn. guillemot/razorbill 1 01/07/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 2 06/08/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 2 06/08/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 3 04/10/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 3 04/10/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 4 24/10/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 4 24/10/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 5 26/11/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 5 26/11/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 6 09/01/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 6 09/01/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 7 07/02/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 7 07/02/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 8 03/03/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 9 15/04/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 9 15/04/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 10 10/05/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 10 10/05/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 11 18/06/2014 in flight 0.19399 112.63 17.99 0.028972 1.2989 
Cmn. guillemot/razorbill 11 18/06/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 12 23/06/2014 in flight 0.10457 113.68 24.23 0.015974 0.68455 
Cmn. guillemot/razorbill 12 23/06/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 13 02/07/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 14 07/08/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 14 07/08/2014 on sea 4.4072 52.62 21.84 1.58 12.293 
Cmn. guillemot/razorbill 15 12/09/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 15 12/09/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 16 20/11/2014 in flight 0.14273 112.14 19.87 0.021713 0.9382 
Cmn. guillemot/razorbill 16 20/11/2014 on sea 0.96662 101.71 17.1 0.16346 5.7163 
Cmn. guillemot/razorbill 17 25/11/2014 in flight 0.13015 112.45 20.78 0.019833 0.85408 
Cmn. guillemot/razorbill 17 25/11/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 18 01/12/2014 on sea 1.8643 71.05 18.35 0.48756 7.1289 
Cmn. guillemot/razorbill 19 19/01/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 19 19/01/2015 on sea 0.88143 101.64 18.17 0.15036 5.167 
Cmn. guillemot/razorbill 20 06/02/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 20 06/02/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 21 13/03/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 21 13/03/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 22 08/04/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 22 08/04/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 23 04/06/2015 in flight 0.28033 114.09 10.14 0.036802 2.1354 
Cmn. guillemot/razorbill 23 04/06/2015 on sea 1.4164 70.06 24.15 0.38458 5.2168 
Cmn. guillemot/razorbill 24 16/06/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 24 16/06/2015 on sea 11.331 42.62 30.53 4.9221 26.086 
Common guillemot 1 01/07/2013 in flight 6.5163 14.3 29.39 4.8722 8.7152 
Common guillemot 1 01/07/2013 on sea 18.495 23.98 21.4 11.317 30.225 
Common guillemot 2 06/08/2013 in flight 2.4436 16.53 26.86 1.7445 3.4229 
Common guillemot 2 06/08/2013 on sea 26.16 13.18 22.35 19.932 34.335 
Common guillemot 3 04/10/2013 in flight 0.89349 39.46 21.88 0.40586 1.967 
Common guillemot 3 04/10/2013 on sea 4.5622 24.54 21.38 2.7604 7.54 
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Common guillemot 4 24/10/2013 in flight 0.5747 42.42 18.65 0.24502 1.348 
Common guillemot 4 24/10/2013 on sea 7.898 24.48 18.33 4.7604 13.104 
Common guillemot 5 26/11/2013 in flight 0.50547 38.99 17.73 0.22914 1.115 
Common guillemot 5 26/11/2013 on sea 10.269 24.59 17.3 6.1626 17.111 
Common guillemot 6 09/01/2014 in flight 1.1543 39.68 17.71 0.51639 2.58 
Common guillemot 6 09/01/2014 on sea 3.8316 44.15 17.09 1.5734 9.3308 
Common guillemot 7 07/02/2014 in flight 0.48572 52.74 10.23 0.16162 1.4598 
Common guillemot 7 07/02/2014 on sea 4.4502 16.92 10.38 3.0662 6.4589 
Common guillemot 8 03/03/2014 in flight 0.90984 36.42 17.84 0.43324 1.9107 
Common guillemot 8 03/03/2014 on sea 3.1411 20.98 17.42 2.0291 4.8625 
Common guillemot 9 15/04/2014 in flight 0.56858 43.02 21.74 0.24178 1.3371 
Common guillemot 9 15/04/2014 on sea 3.8827 24.74 21.37 2.3403 6.4417 
Common guillemot 10 10/05/2014 in flight 4.0613 16.61 26.8 2.8949 5.6976 
Common guillemot 10 10/05/2014 on sea 3.0091 23.38 21.42 1.8634 4.8592 
Common guillemot 11 18/06/2014 in flight 8.2876 11.57 23.98 6.5317 10.516 
Common guillemot 11 18/06/2014 on sea 6.8428 17.06 14.53 4.7647 9.8271 
Common guillemot 12 23/06/2014 in flight 5.2797 15.06 28.37 3.8859 7.1734 
Common guillemot 12 23/06/2014 on sea 2.6208 23.76 21.4 1.6107 4.2645 
Common guillemot 13 02/07/2014 in flight 4.7923 12.43 33.18 3.7254 6.1648 
Common guillemot 13 02/07/2014 on sea 2.3296 24.71 21.37 1.4048 3.8632 
Common guillemot 14 07/08/2014 in flight 0.60656 34.53 17.94 0.29964 1.2278 
Common guillemot 14 07/08/2014 on sea 7.3694 15.95 17.74 5.2799 10.286 
Common guillemot 15 12/09/2014 in flight 0.081226 100.37 21.13 0.014324 0.4606 
Common guillemot 15 12/09/2014 on sea 3.2032 32.62 21.21 1.6542 6.2028 
Common guillemot 16 20/11/2014 in flight 0.44345 45.94 16.49 0.17577 1.1188 
Common guillemot 16 20/11/2014 on sea 6.2268 19.96 16.44 4.0992 9.4588 
Common guillemot 17 25/11/2014 in flight 0.80874 37.54 17.79 0.37689 1.7354 
Common guillemot 17 25/11/2014 on sea 9.7856 18.26 17.56 6.6837 14.327 
Common guillemot 18 01/12/2014 in flight 0.8553 36.17 16.81 0.40791 1.7934 
Common guillemot 18 01/12/2014 on sea 9.5823 22.19 16.35 6.0247 15.241 
Common guillemot 19 19/01/2015 in flight 0.80874 44.32 17.56 0.33166 1.9721 
Common guillemot 19 19/01/2015 on sea 6.7654 30.66 17.19 3.5962 12.727 
Common guillemot 20 06/02/2015 in flight 1.8424 29.38 18.32 1.0074 3.3696 
Common guillemot 20 06/02/2015 on sea 12.232 17.87 17.58 8.4228 17.764 
Common guillemot 21 13/03/2015 in flight 1.1372 34.67 22.15 0.56562 2.2862 
Common guillemot 21 13/03/2015 on sea 6.0182 19.64 21.59 4.0183 9.0134 
Common guillemot 22 08/04/2015 in flight 2.4673 24.25 22.34 1.5034 4.0493 
Common guillemot 22 08/04/2015 on sea 1.1184 35.02 20.18 0.55042 2.2726 
Common guillemot 23 04/06/2015 in flight 3.6552 22.15 24 2.3268 5.7418 
Common guillemot 23 04/06/2015 on sea 31.45 13.89 22.21 23.614 41.887 
Common guillemot 24 16/06/2015 in flight 6.4169 16.31 27.05 4.6017 8.948 
Common guillemot 24 16/06/2015 on sea 75.034 12.61 22.49 57.846 97.329 
Gannet 1 01/07/2013 in flight 0.39708 30.23 23.76 0.2156 0.73131 
Gannet 1 01/07/2013 on sea 0.0530572 100.56 21.25 0.0093398 0.301406 
Gannet 2 06/08/2013 in flight 0.44671 38.97 22.6 0.20508 0.97305 
Gannet 2 06/08/2013 on sea 0.212226 58.87 21.74 0.068411 0.658378 
Gannet 3 04/10/2013 in flight 0.75234 31.07 23.6 0.40186 1.4085 
Gannet 3 04/10/2013 on sea 0.0423262 100.35 21.25 0.0074703 0.23982 
Gannet 4 24/10/2013 in flight 0.42024 34.32 19.8 0.20942 0.84328 
Gannet 4 24/10/2013 on sea 0.14973 54.31 18.75 0.0516138 0.434392 
Gannet 5 26/11/2013 in flight 0.049282 98.93 17.19 0.0086377 0.28117 
Gannet 5 26/11/2013 on sea 0 0 0 0 0 
Gannet 6 09/01/2014 in flight 0 0 0 0 0 
Gannet 6 09/01/2014 on sea 0 0 0 0 0 
Gannet 7 07/02/2014 in flight 0.078928 100.86 10.11 0.01224 0.50897 
Gannet 7 07/02/2014 on sea 0.0843696 100.82 10.12 0.0130953 0.543564 
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Gannet 8 03/03/2014 in flight 0.24641 39.25 18.28 0.11135 0.5453 
Gannet 8 03/03/2014 on sea 0.0526792 98.96 17.21 0.0092313 0.300622 
Gannet 9 15/04/2014 in flight 0.35637 39.51 22.55 0.16194 0.78423 
Gannet 9 15/04/2014 on sea 0.0423262 100.73 21.25 0.0074348 0.240968 
Gannet 10 10/05/2014 in flight 0.55436 26.91 24.56 0.3214 0.95616 
Gannet 10 10/05/2014 on sea 0.0423262 100.57 21.25 0.00745 0.240478 
Gannet 11 18/06/2014 in flight 0.36728 62.13 14.41 0.1082 1.2467 
Gannet 11 18/06/2014 on sea 0 0 0 0 0 
Gannet 12 23/06/2014 in flight 0.23758 43.56 22.27 0.10014 0.56364 
Gannet 12 23/06/2014 on sea 0 0 0 0 0 
Gannet 13 02/07/2014 in flight 1.0691 26.08 24.82 0.63023 1.8136 
Gannet 13 02/07/2014 on sea 0 0 0 0 0 
Gannet 14 07/08/2014 in flight 0.24641 49.16 17.8 0.092642 0.6554 
Gannet 14 07/08/2014 on sea 0.210714 44.82 18.06 0.0857822 0.517608 
Gannet 15 12/09/2014 in flight 0.31677 35.87 22.91 0.15421 0.65072 
Gannet 15 12/09/2014 on sea 0.296282 39.32 22.71 0.135149 0.649544 
Gannet 16 20/11/2014 in flight 0.054045 100.72 16.17 0.0091819 0.31811 
Gannet 16 20/11/2014 on sea 0 0 0 0 0 
Gannet 17 25/11/2014 in flight 0.098564 100.45 17.19 0.016945 0.57332 
Gannet 17 25/11/2014 on sea 0 0 0 0 0 
Gannet 18 01/12/2014 in flight 0.052118 98.8 16.18 0.0090746 0.29933 
Gannet 18 01/12/2014 on sea 0 0 0 0 0 
Gannet 19 19/01/2015 in flight 0 0 0 0 0 
Gannet 19 19/01/2015 on sea 0 0 0 0 0 
Gannet 20 06/02/2015 in flight 0.049897 100.78 17.19 0.0085419 0.29148 
Gannet 20 06/02/2015 on sea 0 0 0 0 0 
Gannet 21 13/03/2015 in flight 0.27718 48.8 22 0.10629 0.72284 
Gannet 21 13/03/2015 on sea 0 0 0 0 0 
Gannet 22 08/04/2015 in flight 0.53919 41.65 21.33 0.23489 1.2377 
Gannet 22 08/04/2015 on sea 0 0 0 0 0 
Gannet 23 04/06/2015 in flight 0.11879 55.77 21.76 0.040346 0.34975 
Gannet 23 04/06/2015 on sea 0.0423262 100.73 21.25 0.0074348 0.240968 
Gannet 24 16/06/2015 in flight 0.47516 34.2 23.11 0.23887 0.9452 
Gannet 24 16/06/2015 on sea 0.12698 72.84 21.48 0.0327572 0.492212 
Herring gull 1 01/07/2013 on sea 0 0 0 0 0 
Herring gull 2 06/08/2013 in flight 0 0 0 0 0 
Herring gull 2 06/08/2013 on sea 0 0 0 0 0 
Herring gull 3 04/10/2013 in flight 0.14139 86 36.05 0.031263 0.6394 
Herring gull 3 04/10/2013 on sea 0 0 0 0 0 
Herring gull 4 24/10/2013 in flight 0 0 0 0 0 
Herring gull 4 24/10/2013 on sea 0 0 0 0 0 
Herring gull 5 26/11/2013 in flight 0.058655 109.96 24.01 0.0093396 0.36837 
Herring gull 5 26/11/2013 on sea 0.0477218 100.51 17.28 0.0082037 0.277592 
Herring gull 6 09/01/2014 in flight 0 0 0 0 0 
Herring gull 6 09/01/2014 on sea 0 0 0 0 0 
Herring gull 7 07/02/2014 in flight 0 0 0 0 0 
Herring gull 7 07/02/2014 on sea 0 0 0 0 0 
Herring gull 8 03/03/2014 in flight 0.29328 65.14 41.03 0.088241 0.97474 
Herring gull 8 03/03/2014 on sea 0.0954422 69.14 17.59 0.0256144 0.355628 
Herring gull 9 15/04/2014 in flight 0 0 0 0 0 
Herring gull 9 15/04/2014 on sea 0 0 0 0 0 
Herring gull 10 10/05/2014 in flight 0 0 0 0 0 
Herring gull 10 10/05/2014 on sea 0 0 0 0 0 
Herring gull 11 18/06/2014 in flight 0 0 0 0 0 
Herring gull 11 18/06/2014 on sea 0 0 0 0 0 
Herring gull 12 23/06/2014 in flight 0.047128 110.2 29.44 0.0076181 0.29155 
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Herring gull 12 23/06/2014 on sea 0 0 0 0 0 
Herring gull 13 02/07/2014 in flight 0.047128 108.86 29.68 0.0077407 0.28694 
Herring gull 13 02/07/2014 on sea 0 0 0 0 0 
Herring gull 14 07/08/2014 in flight 0 0 0 0 0 
Herring gull 14 07/08/2014 on sea 0 0 0 0 0 
Herring gull 15 12/09/2014 in flight 0 0 0 0 0 
Herring gull 15 12/09/2014 on sea 0 0 0 0 0 
Herring gull 16 20/11/2014 in flight 0.064324 110.17 22.6 0.010155 0.40744 
Herring gull 16 20/11/2014 on sea 0 0 0 0 0 
Herring gull 17 25/11/2014 in flight 0.058655 108.53 24.23 0.0095038 0.36201 
Herring gull 17 25/11/2014 on sea 0.0954422 69.44 17.59 0.0254898 0.357364 
Herring gull 18 01/12/2014 in flight 0.19349 81.6 19.44 0.04348 0.86106 
Herring gull 18 01/12/2014 on sea 0 0 0 0 0 
Herring gull 19 19/01/2015 in flight 0 0 0 0 0 
Herring gull 19 19/01/2015 on sea 0.0477218 100.48 17.28 0.0082068 0.277494 
Herring gull 20 06/02/2015 in flight 0.23755 88.78 28.79 0.049932 1.1302 
Herring gull 20 06/02/2015 on sea 0 0 0 0 0 
Herring gull 21 13/03/2015 in flight 0.094257 81.28 38.12 0.022296 0.39848 
Herring gull 21 13/03/2015 on sea 0.0383432 100.78 21.34 0.0067336 0.21833 
Herring gull 22 08/04/2015 in flight 0.09873 108.83 28.32 0.016162 0.60313 
Herring gull 22 08/04/2015 on sea 0 0 0 0 0 
Herring gull 23 04/06/2015 in flight 0.047128 109.9 29.49 0.0076455 0.29051 
Herring gull 23 04/06/2015 on sea 0 0 0 0 0 
Herring gull 24 16/06/2015 in flight 0.18851 73.82 42.04 0.049812 0.71343 
Herring gull 24 16/06/2015 on sea 0.1150282 73 21.65 0.0296212 0.446684 
Kittiwake 1 01/07/2013 in flight 0.83226 45.9 60.22 0.34708 1.9957 
Kittiwake 1 01/07/2013 on sea 0.15686 100.67 21.51 0.027609 0.89116 
Kittiwake 2 06/08/2013 in flight 0.27742 53.89 42.78 0.10019 0.76819 
Kittiwake 2 06/08/2013 on sea 0.94114 43.17 24.04 0.40098 2.2089 
Kittiwake 3 04/10/2013 in flight 1.5492 43.28 71.6 0.67814 3.5392 
Kittiwake 3 04/10/2013 on sea 2.0021 33 26.62 1.0348 3.8739 
Kittiwake 4 24/10/2013 in flight 1.5659 37.64 111.43 0.76129 3.2208 
Kittiwake 4 24/10/2013 on sea 1.6232 51.39 19.78 0.59086 4.459 
Kittiwake 5 26/11/2013 in flight 0.20659 61.73 28.63 0.064586 0.66079 
Kittiwake 5 26/11/2013 on sea 0.46722 55.69 18.42 0.15707 1.3898 
Kittiwake 6 09/01/2014 in flight 1.3978 43.2 58.8 0.61089 3.1982 
Kittiwake 6 09/01/2014 on sea 0 0 0 0 0 
Kittiwake 7 07/02/2014 in flight 0.33086 61.06 17.09 0.10093 1.0846 
Kittiwake 7 07/02/2014 on sea 0 0 0 0 0 
Kittiwake 8 03/03/2014 in flight 0.61976 44.11 54.99 0.26622 1.4428 
Kittiwake 8 03/03/2014 on sea 1.2459 46.18 19.12 0.49661 3.1259 
Kittiwake 9 15/04/2014 in flight 0.44263 55.13 41.22 0.15642 1.2525 
Kittiwake 9 15/04/2014 on sea 0.3754 74.15 21.96 0.095114 1.4817 
Kittiwake 10 10/05/2014 in flight 0.22132 65.26 33.24 0.065896 0.7433 
Kittiwake 10 10/05/2014 on sea 0.12513 99.62 21.53 0.022315 0.70169 
Kittiwake 11 18/06/2014 in flight 0.30792 60.21 24.32 0.097776 0.96974 
Kittiwake 11 18/06/2014 on sea 0 0 0 0 0 
Kittiwake 12 23/06/2014 in flight 0.55329 43.41 70.9 0.2416 1.2671 
Kittiwake 12 23/06/2014 on sea 0.50054 77.75 21.87 0.12021 2.0842 
Kittiwake 13 02/07/2014 in flight 1.3832 38.44 114.83 0.66308 2.8855 
Kittiwake 13 02/07/2014 on sea 0.12513 100.87 21.51 0.021969 0.71275 
Kittiwake 14 07/08/2014 in flight 1.1707 38.09 99.38 0.564 2.4298 
Kittiwake 14 07/08/2014 on sea 4.6722 32.03 21.88 2.4432 8.9349 
Kittiwake 15 12/09/2014 in flight 0.82993 41.58 82.26 0.37502 1.8367 
Kittiwake 15 12/09/2014 on sea 3.754 34.53 26.04 1.8832 7.4832 
Kittiwake 16 20/11/2014 in flight 2.4165 39.11 82.39 1.141 5.1182 
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Kittiwake 16 20/11/2014 on sea 1.5371 52.84 17.49 0.54079 4.3691 
Kittiwake 17 25/11/2014 in flight 2.3413 37.17 113.56 1.1481 4.7746 
Kittiwake 17 25/11/2014 on sea 4.5165 31.2 22.2 2.4013 8.4949 
Kittiwake 18 01/12/2014 in flight 1.8206 38.2 92.56 0.87474 3.7894 
Kittiwake 18 01/12/2014 on sea 0.32941 69.84 16.83 0.087043 1.2466 
Kittiwake 19 19/01/2015 in flight 0.75748 52.27 36.62 0.27972 2.0512 
Kittiwake 19 19/01/2015 on sea 0.15574 101.01 17.41 0.026631 0.9108 
Kittiwake 20 06/02/2015 in flight 0.27889 53.71 34.9 0.10035 0.77509 
Kittiwake 20 06/02/2015 on sea 0.47306 99.99 17.42 0.081943 2.731 
Kittiwake 21 13/03/2015 in flight 0.22132 55.16 41.19 0.078174 0.62656 
Kittiwake 21 13/03/2015 on sea 0 0 0 0 0 
Kittiwake 22 08/04/2015 in flight 0.75341 39.73 94.36 0.35233 1.6111 
Kittiwake 22 08/04/2015 on sea 0.13107 101.11 20.49 0.022826 0.75265 
Kittiwake 23 04/06/2015 in flight 1.2172 34.62 209.93 0.62709 2.3627 
Kittiwake 23 04/06/2015 on sea 2.0021 41.58 24.3 0.87865 4.5622 
Kittiwake 24 16/06/2015 in flight 3.3751 32.79 302.4 1.7996 6.3297 
Kittiwake 24 16/06/2015 on sea 8.2588 25.98 31.22 4.905 13.906 
Lesser black-backed gull 1 01/07/2013 in flight 0.071187 69.92 20.42 0.019126 0.26496 
Lesser black-backed gull 1 01/07/2013 on sea 0.074904 69.15 21 0.0204132 0.274848 
Lesser black-backed gull 2 06/08/2013 in flight 0.033611 99.41 21.22 0.0060011 0.18824 
Lesser black-backed gull 2 06/08/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 3 04/10/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 3 04/10/2013 on sea 0.0298776 98.98 21 0.0053572 0.166632 
Lesser black-backed gull 4 24/10/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 4 24/10/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 5 26/11/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 5 26/11/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 6 09/01/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 6 09/01/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 7 07/02/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 7 07/02/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 8 03/03/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 8 03/03/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 9 15/04/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 9 15/04/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 10 10/05/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 10 10/05/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 11 18/06/2014 in flight 0.049742 98.87 14.15 0.0084779 0.29184 
Lesser black-backed gull 11 18/06/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 12 23/06/2014 in flight 0.08044 72.58 21.41 0.020826 0.3107 
Lesser black-backed gull 12 23/06/2014 on sea 0.0896328 54.38 21 0.0310992 0.258336 
Lesser black-backed gull 13 02/07/2014 in flight 0.08044 55.04 21.71 0.027655 0.23397 
Lesser black-backed gull 13 02/07/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 14 07/08/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 14 07/08/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 15 12/09/2014 in flight 0.026813 100.49 21.21 0.0047233 0.15221 
Lesser black-backed gull 15 12/09/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 16 20/11/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 16 20/11/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 17 25/11/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 17 25/11/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 18 01/12/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 18 01/12/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 19 19/01/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 19 19/01/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 20 06/02/2015 in flight 0 0 0 0 0 
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Lesser black-backed gull 20 06/02/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 21 13/03/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 21 13/03/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 22 08/04/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 22 08/04/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 23 04/06/2015 in flight 0.026813 99.28 21.22 0.0047951 0.14993 
Lesser black-backed gull 23 04/06/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 24 16/06/2015 in flight 0.026813 99.28 21.22 0.0047951 0.14993 
Lesser black-backed gull 24 16/06/2015 on sea 0.149388 62.95 21 0.0449304 0.496704 
Manx shearwater 1 01/07/2013 in flight 0.77335 39.17 22.59 0.3537 1.6909 
Manx shearwater 1 01/07/2013 on sea 0 0 0 0 0 
Manx shearwater 2 06/08/2013 in flight 0.38668 44.36 22.23 0.16064 0.93077 
Manx shearwater 2 06/08/2013 on sea 0 0 0 0 0 
Manx shearwater 3 04/10/2013 in flight 0 0 0 0 0 
Manx shearwater 3 04/10/2013 on sea 0 0 0 0 0 
Manx shearwater 4 24/10/2013 in flight 0 0 0 0 0 
Manx shearwater 4 24/10/2013 on sea 0 0 0 0 0 
Manx shearwater 5 26/11/2013 in flight 0 0 0 0 0 
Manx shearwater 5 26/11/2013 on sea 0 0 0 0 0 
Manx shearwater 6 09/01/2014 in flight 0 0 0 0 0 
Manx shearwater 6 09/01/2014 on sea 0 0 0 0 0 
Manx shearwater 7 07/02/2014 in flight 0 0 0 0 0 
Manx shearwater 7 07/02/2014 on sea 0 0 0 0 0 
Manx shearwater 8 03/03/2014 in flight 0 0 0 0 0 
Manx shearwater 8 03/03/2014 on sea 0 0 0 0 0 
Manx shearwater 9 15/04/2014 in flight 0.46271 45.86 22.15 0.18704 1.1447 
Manx shearwater 9 15/04/2014 on sea 0 0 0 0 0 
Manx shearwater 10 10/05/2014 in flight 1.1311 30.05 23.82 0.61642 2.0754 
Manx shearwater 10 10/05/2014 on sea 0.042682 102.71 23.17 0.0073806 0.24683 
Manx shearwater 11 18/06/2014 in flight 0.38151 47.12 14.72 0.14666 0.99244 
Manx shearwater 11 18/06/2014 on sea 0.15836 70.5 17.3 0.041533 0.60381 
Manx shearwater 12 23/06/2014 in flight 0.20565 47.21 22.08 0.081136 0.52125 
Manx shearwater 12 23/06/2014 on sea 0.042682 102.98 23.16 0.0073565 0.24764 
Manx shearwater 13 02/07/2014 in flight 1.3367 27.28 24.48 0.76944 2.3223 
Manx shearwater 13 02/07/2014 on sea 0 0 0 0 0 
Manx shearwater 14 07/08/2014 in flight 1.3437 27.07 19.87 0.77145 2.3406 
Manx shearwater 14 07/08/2014 on sea 0.31873 41.45 30.16 0.14136 0.71868 
Manx shearwater 15 12/09/2014 in flight 0.8226 30.41 23.74 0.44511 1.5202 
Manx shearwater 15 12/09/2014 on sea 0.21341 45.93 33.27 0.087654 0.51959 
Manx shearwater 16 20/11/2014 in flight 0 0 0 0 0 
Manx shearwater 16 20/11/2014 on sea 0 0 0 0 0 
Manx shearwater 17 25/11/2014 in flight 0 0 0 0 0 
Manx shearwater 17 25/11/2014 on sea 0 0 0 0 0 
Manx shearwater 18 01/12/2014 in flight 0 0 0 0 0 
Manx shearwater 18 01/12/2014 on sea 0 0 0 0 0 
Manx shearwater 19 19/01/2015 in flight 0 0 0 0 0 
Manx shearwater 19 19/01/2015 on sea 0 0 0 0 0 
Manx shearwater 20 06/02/2015 in flight 0 0 0 0 0 
Manx shearwater 20 06/02/2015 on sea 0 0 0 0 0 
Manx shearwater 21 13/03/2015 in flight 0 0 0 0 0 
Manx shearwater 21 13/03/2015 on sea 0 0 0 0 0 
Manx shearwater 22 08/04/2015 in flight 0.10771 69 20.47 0.029361 0.39509 
Manx shearwater 22 08/04/2015 on sea 0 0 0 0 0 
Manx shearwater 23 04/06/2015 in flight 0.46271 39.24 22.59 0.21135 1.0131 
Manx shearwater 23 04/06/2015 on sea 0.17073 51.91 30.43 0.062996 0.4627 
Manx shearwater 24 16/06/2015 in flight 1.1825 22.2 26.58 0.75372 1.8552 
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Manx shearwater 24 16/06/2015 on sea 0.085365 102.76 23.17 0.014753 0.49393 
Puffin 1 01/07/2013 in flight 0.047261 101.96 23.61 0.0082628 0.27032 
Puffin 1 01/07/2013 on sea 0.90491 30.35 26.63 0.49191 1.6646 
Puffin 2 06/08/2013 in flight 0.14178 60.64 29.36 0.045171 0.44502 
Puffin 2 06/08/2013 on sea 0.84027 39.54 24.09 0.38274 1.8448 
Puffin 3 04/10/2013 in flight 0 0 0 0 0 
Puffin 3 04/10/2013 on sea 0 0 0 0 0 
Puffin 4 24/10/2013 in flight 0 0 0 0 0 
Puffin 4 24/10/2013 on sea 0 0 0 0 0 
Puffin 5 26/11/2013 in flight 0 0 0 0 0 
Puffin 5 26/11/2013 on sea 0 0 0 0 0 
Puffin 6 09/01/2014 in flight 0 0 0 0 0 
Puffin 6 09/01/2014 on sea 0 0 0 0 0 
Puffin 7 07/02/2014 in flight 0 0 0 0 0 
Puffin 7 07/02/2014 on sea 0 0 0 0 0 
Puffin 8 03/03/2014 in flight 0 0 0 0 0 
Puffin 8 03/03/2014 on sea 0 0 0 0 0 
Puffin 9 15/04/2014 in flight 0 0 0 0 0 
Puffin 9 15/04/2014 on sea 0 0 0 0 0 
Puffin 10 10/05/2014 in flight 0.037703 101.99 23.61 0.0065892 0.21573 
Puffin 10 10/05/2014 on sea 0 0 0 0 0 
Puffin 11 18/06/2014 in flight 0.55954 37.31 35.16 0.26888 1.1644 
Puffin 11 18/06/2014 on sea 0.86092 41.95 15.81 0.36639 2.023 
Puffin 12 23/06/2014 in flight 0.15081 64.14 28.33 0.045342 0.50161 
Puffin 12 23/06/2014 on sea 0.15469 56 22.47 0.052439 0.45634 
Puffin 13 02/07/2014 in flight 0.15081 52.45 32.86 0.055308 0.41122 
Puffin 13 02/07/2014 on sea 0.41252 42.86 23.59 0.17661 0.96353 
Puffin 14 07/08/2014 in flight 0 0 0 0 0 
Puffin 14 07/08/2014 on sea 0 0 0 0 0 
Puffin 15 12/09/2014 in flight 0 0 0 0 0 
Puffin 15 12/09/2014 on sea 0 0 0 0 0 
Puffin 16 20/11/2014 in flight 0 0 0 0 0 
Puffin 16 20/11/2014 on sea 0 0 0 0 0 
Puffin 17 25/11/2014 in flight 0 0 0 0 0 
Puffin 17 25/11/2014 on sea 0 0 0 0 0 
Puffin 18 01/12/2014 in flight 0 0 0 0 0 
Puffin 18 01/12/2014 on sea 0 0 0 0 0 
Puffin 19 19/01/2015 in flight 0 0 0 0 0 
Puffin 19 19/01/2015 on sea 0 0 0 0 0 
Puffin 20 06/02/2015 in flight 0 0 0 0 0 
Puffin 20 06/02/2015 on sea 0.064978 100.57 17.36 0.011168 0.37805 
Puffin 21 13/03/2015 in flight 0 0 0 0 0 
Puffin 21 13/03/2015 on sea 0 0 0 0 0 
Puffin 22 08/04/2015 in flight 0 0 0 0 0 
Puffin 22 08/04/2015 on sea 0 0 0 0 0 
Puffin 23 04/06/2015 in flight 0.075405 72.62 26.51 0.019815 0.28696 
Puffin 23 04/06/2015 on sea 0.56721 37.61 24.45 0.26795 1.2007 
Puffin 24 16/06/2015 in flight 0.45243 47.89 35.86 0.18001 1.1371 
Puffin 24 16/06/2015 on sea 1.7532 32.76 25.71 0.9092 3.3807 
Razorbill 1 01/07/2013 in flight 3.8985 18.44 27.07 2.6792 5.6727 
Razorbill 1 01/07/2013 on sea 3.5258 24.58 22.47 2.1347 5.8233 
Razorbill 2 06/08/2013 in flight 0.35441 39.72 22.13 0.16028 0.78365 
Razorbill 2 06/08/2013 on sea 1.1435 29.29 22.02 0.63072 2.0731 
Razorbill 3 04/10/2013 in flight 0.56547 41.18 22.05 0.24888 1.2848 
Razorbill 3 04/10/2013 on sea 3.1928 24.85 22.44 1.9228 5.3017 
Razorbill 4 24/10/2013 in flight 1.1336 27.76 20.06 0.64219 2.0009 
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Razorbill 4 24/10/2013 on sea 1.7032 39.17 18.48 0.77121 3.7616 
Razorbill 5 26/11/2013 in flight 0.14076 67.47 17.31 0.038724 0.51162 
Razorbill 5 26/11/2013 on sea 0.66229 30.42 17.76 0.35431 1.238 
Razorbill 6 09/01/2014 in flight 1.7857 22.29 20.16 1.1283 2.826 
Razorbill 6 09/01/2014 on sea 1.0803 30.61 17.75 0.57569 2.0271 
Razorbill 7 07/02/2014 in flight 1.0144 36.85 10.63 0.461 2.2323 
Razorbill 7 07/02/2014 on sea 1.6668 30.95 10.43 0.85284 3.2577 
Razorbill 8 03/03/2014 in flight 0.35189 48.39 17.61 0.13403 0.92388 
Razorbill 8 03/03/2014 on sea 0.85152 33.37 17.63 0.42978 1.6871 
Razorbill 9 15/04/2014 in flight 0.39583 32.25 22.74 0.20641 0.75908 
Razorbill 9 15/04/2014 on sea 1.9765 32.72 21.81 1.0197 3.831 
Razorbill 10 10/05/2014 in flight 1.1309 18.38 27.12 0.77816 1.6436 
Razorbill 10 10/05/2014 on sea 1.2163 26.94 22.21 0.70266 2.1055 
Razorbill 11 18/06/2014 in flight 2.098 26.33 15.8 1.2113 3.6339 
Razorbill 11 18/06/2014 on sea 2.8205 37.55 14.41 1.297 6.1336 
Razorbill 12 23/06/2014 in flight 1.5268 20.43 25.77 1.0073 2.3142 
Razorbill 12 23/06/2014 on sea 1.7484 28.67 22.07 0.97628 3.1313 
Razorbill 13 02/07/2014 in flight 2.8839 14.81 31.57 2.1362 3.8932 
Razorbill 13 02/07/2014 on sea 0.22806 55.04 21.28 0.078316 0.66411 
Razorbill 14 07/08/2014 in flight 0 0 0 0 0 
Razorbill 14 07/08/2014 on sea 0.56768 49.22 17.29 0.21276 1.5147 
Razorbill 15 12/09/2014 in flight 0 0 0 0 0 
Razorbill 15 12/09/2014 on sea 0.30408 46.5 21.4 0.12129 0.7623 
Razorbill 16 20/11/2014 in flight 0.077179 100.57 16.13 0.013133 0.45355 
Razorbill 16 20/11/2014 on sea 0.93381 28.18 16.84 0.52097 1.6738 
Razorbill 17 25/11/2014 in flight 0.28151 46.28 17.66 0.11143 0.71121 
Razorbill 17 25/11/2014 on sea 1.8923 29.03 17.84 1.0406 3.441 
Razorbill 18 01/12/2014 in flight 0.14886 69.05 16.28 0.039695 0.55822 
Razorbill 18 01/12/2014 on sea 0.70041 47.17 16.29 0.27122 1.8087 
Razorbill 19 19/01/2015 in flight 0.070378 100.77 17.14 0.012046 0.41117 
Razorbill 19 19/01/2015 on sea 0.66229 37.6 17.49 0.308 1.4241 
Razorbill 20 06/02/2015 in flight 0.35628 49.87 17.57 0.13214 0.9606 
Razorbill 20 06/02/2015 on sea 0.76636 46.55 17.32 0.30145 1.9482 
Razorbill 21 13/03/2015 in flight 0.62201 30.6 22.95 0.33493 1.1552 
Razorbill 21 13/03/2015 on sea 1.2923 29.97 21.97 0.70345 2.3742 
Razorbill 22 08/04/2015 in flight 1.1254 22.2 23.75 0.7154 1.7703 
Razorbill 22 08/04/2015 on sea 0.15925 69.51 20.17 0.043015 0.58961 
Razorbill 23 04/06/2015 in flight 0.79165 19.51 26.31 0.53217 1.1777 
Razorbill 23 04/06/2015 on sea 6.3856 21.05 23.04 4.1509 9.8233 
Razorbill 24 16/06/2015 in flight 2.1488 17.76 27.65 1.4974 3.0835 
Razorbill 24 16/06/2015 on sea 19.765 17.77 23.95 13.735 28.442 
Shag 1 01/07/2013 on sea 0.0499356 101.3 22 0.0087415 0.285252 
Shag 2 06/08/2013 on sea 0.0499356 100.21 22.03 0.0088609 0.281412 
Shag 3 04/10/2013 on sea 0.079674 69.38 23.07 0.0217884 0.291336 
Shag 4 24/10/2013 on sea 0.0469764 99.93 18.89 0.008226 0.268272 
Shag 5 26/11/2013 on sea 0 0 0 0 0 
Shag 6 09/01/2014 on sea 0 0 0 0 0 
Shag 7 07/02/2014 on sea 0 0 0 0 0 
Shag 8 03/03/2014 on sea 0 0 0 0 0 
Shag 9 15/04/2014 on sea 0 0 0 0 0 
Shag 10 10/05/2014 on sea 0 0 0 0 0 
Shag 11 18/06/2014 on sea 0 0 0 0 0 
Shag 12 23/06/2014 on sea 0 0 0 0 0 
Shag 13 02/07/2014 on sea 0 0 0 0 0 
Shag 14 07/08/2014 on sea 0.0495804 101.59 17.82 0.0084419 0.291192 
Shag 15 12/09/2014 on sea 0 0 0 0 0 
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Shag 16 20/11/2014 on sea 0 0 0 0 0 
Shag 17 25/11/2014 on sea 0 0 0 0 0 
Shag 18 01/12/2014 on sea 0 0 0 0 0 
Shag 19 19/01/2015 on sea 0 0 0 0 0 
Shag 20 06/02/2015 on sea 0 0 0 0 0 
Shag 21 13/03/2015 on sea 0 0 0 0 0 
Shag 22 08/04/2015 on sea 0 0 0 0 0 
Shag 23 04/06/2015 on sea 0 0 0 0 0 
Shag 24 16/06/2015 on sea 0 0 0 0 0 
Black guillemot 1 01/07/2013 on sea 0 0 0 0 0 
Black guillemot 2 06/08/2013 on sea 0.1685322 54.6 21 0.0582588 0.48753 
Black guillemot 3 04/10/2013 on sea 0 0 0 0 0 
Black guillemot 4 24/10/2013 on sea 0 0 0 0 0 
Black guillemot 5 26/11/2013 on sea 0 0 0 0 0 
Black guillemot 6 09/01/2014 on sea 0 0 0 0 0 
Black guillemot 7 07/02/2014 on sea 0 0 0 0 0 
Black guillemot 8 03/03/2014 on sea 0 0 0 0 0 
Black guillemot 9 15/04/2014 on sea 0 0 0 0 0 
Black guillemot 10 10/05/2014 on sea 0 0 0 0 0 
Black guillemot 11 18/06/2014 on sea 0 0 0 0 0 
Black guillemot 12 23/06/2014 on sea 0.0448164 99.02 21 0.008032 0.250056 
Black guillemot 13 02/07/2014 on sea 0.1344492 53.08 21 0.0477072 0.3789 
Black guillemot 14 07/08/2014 on sea 0 0 0 0 0 
Black guillemot 15 12/09/2014 on sea 0 0 0 0 0 
Black guillemot 16 20/11/2014 on sea 0.0611694 100.07 16 0.0104625 0.357624 
Black guillemot 17 25/11/2014 on sea 0 0 0 0 0 
Black guillemot 18 01/12/2014 on sea 0 0 0 0 0 
Black guillemot 19 19/01/2015 on sea 0 0 0 0 0 
Black guillemot 20 06/02/2015 on sea 0 0 0 0 0 
Black guillemot 21 13/03/2015 on sea 0 0 0 0 0 
Black guillemot 22 08/04/2015 on sea 0 0 0 0 0 
Black guillemot 23 04/06/2015 on sea 0.0448164 99.02 21 0.008032 0.250056 
Black guillemot 24 16/06/2015 on sea 0 0 0 0 0 
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Table A1. 2. Survey specific outputs of estimated abundance (number of birds) in the whole survey area. 

Species SurveyID Date Category Estimate CV df LCL UCL 

Auk sp. 1 01/07/2013 in flight 0 0 0 0 0 
Auk sp. 1 01/07/2013 on sea 4 102.03 22.52 1 24 
Auk sp. 2 06/08/2013 in flight 10 79.28 25.8 2 43 
Auk sp. 2 06/08/2013 on sea 8 71.22 24.14 2 31 
Auk sp. 3 04/10/2013 in flight 0 0 0 0 0 
Auk sp. 3 04/10/2013 on sea 17 52.24 26.75 6 45 
Auk sp. 4 24/10/2013 in flight 14 66.25 21.52 4 50 
Auk sp. 4 24/10/2013 on sea 12 74.84 20.47 3 47 
Auk sp. 5 26/11/2013 in flight 0 0 0 0 0 
Auk sp. 5 26/11/2013 on sea 0 0 0 0 0 
Auk sp. 6 09/01/2014 in flight 6 104.48 20.89 1 38 
Auk sp. 6 09/01/2014 on sea 0 0 0 0 0 
Auk sp. 7 07/02/2014 in flight 0 0 0 0 0 
Auk sp. 7 07/02/2014 on sea 0 0 0 0 0 
Auk sp. 8 03/03/2014 in flight 0 0 0 0 0 
Auk sp. 8 03/03/2014 on sea 0 0 0 0 0 
Auk sp. 9 15/04/2014 in flight 0 0 0 0 0 
Auk sp. 9 15/04/2014 on sea 0 0 0 0 0 
Auk sp. 10 10/05/2014 in flight 0 0 0 0 0 
Auk sp. 10 10/05/2014 on sea 0 0 0 0 0 
Auk sp. 11 18/06/2014 in flight 0 0 0 0 0 
Auk sp. 11 18/06/2014 on sea 0 0 0 0 0 
Auk sp. 12 23/06/2014 in flight 0 0 0 0 0 
Auk sp. 12 23/06/2014 on sea 0 0 0 0 0 
Auk sp. 13 02/07/2014 in flight 0 0 0 0 0 
Auk sp. 13 02/07/2014 on sea 0 0 0 0 0 
Auk sp. 14 07/08/2014 in flight 0 0 0 0 0 
Auk sp. 14 07/08/2014 on sea 0 0 0 0 0 
Auk sp. 15 12/09/2014 in flight 0 0 0 0 0 
Auk sp. 15 12/09/2014 on sea 0 0 0 0 0 
Auk sp. 16 20/11/2014 in flight 0 0 0 0 0 
Auk sp. 16 20/11/2014 on sea 0 0 0 0 0 
Auk sp. 17 25/11/2014 in flight 0 0 0 0 0 
Auk sp. 17 25/11/2014 on sea 0 0 0 0 0 
Auk sp. 18 01/12/2014 in flight 0 0 0 0 0 
Auk sp. 18 01/12/2014 on sea 0 0 0 0 0 
Auk sp. 19 19/01/2015 in flight 0 0 0 0 0 
Auk sp. 19 19/01/2015 on sea 0 0 0 0 0 
Auk sp. 20 06/02/2015 in flight 0 0 0 0 0 
Auk sp. 20 06/02/2015 on sea 0 0 0 0 0 
Auk sp. 21 13/03/2015 in flight 0 0 0 0 0 
Auk sp. 21 13/03/2015 on sea 0 0 0 0 0 
Auk sp. 22 08/04/2015 in flight 0 0 0 0 0 
Auk sp. 22 08/04/2015 on sea 0 0 0 0 0 
Auk sp. 23 04/06/2015 in flight 0 0 0 0 0 
Auk sp. 23 04/06/2015 on sea 0 0 0 0 0 
Auk sp. 24 16/06/2015 in flight 0 0 0 0 0 
Auk sp. 24 16/06/2015 on sea 0 0 0 0 0 
Black-headed gull 1 01/07/2013 in flight 0 0 0 0 0 
Black-headed gull 2 06/08/2013 in flight 0 0 0 0 0 
Black-headed gull 3 04/10/2013 in flight 0 0 0 0 0 
Black-headed gull 4 24/10/2013 in flight 11 124.18 22.78 2 84 
Black-headed gull 5 26/11/2013 in flight 0 0 0 0 0 
Black-headed gull 6 09/01/2014 in flight 0 0 0 0 0 
Black-headed gull 7 07/02/2014 in flight 0 0 0 0 0 
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Black-headed gull 8 03/03/2014 in flight 0 0 0 0 0 
Black-headed gull 9 15/04/2014 in flight 0 0 0 0 0 
Black-headed gull 10 10/05/2014 in flight 0 0 0 0 0 
Black-headed gull 11 18/06/2014 in flight 0 0 0 0 0 
Black-headed gull 12 23/06/2014 in flight 0 0 0 0 0 
Black-headed gull 13 02/07/2014 in flight 0 0 0 0 0 
Black-headed gull 14 07/08/2014 in flight 0 0 0 0 0 
Black-headed gull 15 12/09/2014 in flight 10 123.27 24.49 1 70 
Black-headed gull 16 20/11/2014 in flight 0 0 0 0 0 
Black-headed gull 17 25/11/2014 in flight 12 123 21.95 2 88 
Black-headed gull 18 01/12/2014 in flight 58 122.59 6.31 6 583 
Black-headed gull 19 19/01/2015 in flight 0 0 0 0 0 
Black-headed gull 20 06/02/2015 in flight 0 0 0 0 0 
Black-headed gull 21 13/03/2015 in flight 0 0 0 0 0 
Black-headed gull 22 08/04/2015 in flight 10 123.25 23.91 1 74 
Black-headed gull 23 04/06/2015 in flight 10 123.27 24.49 1 70 
Black-headed gull 24 16/06/2015 in flight 10 124.3 24.69 1 71 
Common gull 1 01/07/2013 in flight 3 101.66 20.99 1 18 
Common gull 1 01/07/2013 on sea 0 0 0 0 0 
Common gull 2 06/08/2013 in flight 0 0 0 0 0 
Common gull 2 06/08/2013 on sea 0 0 0 0 0 
Common gull 3 04/10/2013 in flight 0 0 0 0 0 
Common gull 3 04/10/2013 on sea 26.4 60.35 24.44 8.8 83.6 
Common gull 4 24/10/2013 in flight 0 0 0 0 0 
Common gull 4 24/10/2013 on sea 0 0 0 0 0 
Common gull 5 26/11/2013 in flight 3 100.7 17.86 0 17 
Common gull 5 26/11/2013 on sea 0 0 0 0 0 
Common gull 6 09/01/2014 in flight 0 0 0 0 0 
Common gull 6 09/01/2014 on sea 0 0 0 0 0 
Common gull 7 07/02/2014 in flight 9 67.77 11.17 2 36 
Common gull 7 07/02/2014 on sea 0 0 0 0 0 
Common gull 8 03/03/2014 in flight 3 101.39 17.85 0 17 
Common gull 8 03/03/2014 on sea 8.8 100.83 17.96 2.2 48.4 
Common gull 9 15/04/2014 in flight 0 0 0 0 0 
Common gull 9 15/04/2014 on sea 26.4 61.38 24.32 8.8 85.8 
Common gull 10 10/05/2014 in flight 0 0 0 0 0 
Common gull 10 10/05/2014 on sea 6.6 100.4 22.19 2.2 37.4 
Common gull 11 18/06/2014 in flight 0 0 0 0 0 
Common gull 11 18/06/2014 on sea 0 0 0 0 0 
Common gull 12 23/06/2014 in flight 5 69.37 23.31 1 17 
Common gull 12 23/06/2014 on sea 6.6 101.04 22.17 2.2 37.4 
Common gull 13 02/07/2014 in flight 9 59.48 24.21 3 29 
Common gull 13 02/07/2014 on sea 6.6 100.41 22.19 2.2 37.4 
Common gull 14 07/08/2014 in flight 0 0 0 0 0 
Common gull 14 07/08/2014 on sea 0 0 0 0 0 
Common gull 15 12/09/2014 in flight 5 70.27 23.25 1 17 
Common gull 15 12/09/2014 on sea 6.6 100.38 22.19 2.2 37.4 
Common gull 16 20/11/2014 in flight 0 0 0 0 0 
Common gull 16 20/11/2014 on sea 0 0 0 0 0 
Common gull 17 25/11/2014 in flight 6 99.91 17.88 1 33 
Common gull 17 25/11/2014 on sea 41.8 50.87 21.09 15.4 112.2 
Common gull 18 01/12/2014 in flight 6 70.56 17.71 2 23 
Common gull 18 01/12/2014 on sea 0 0 0 0 0 
Common gull 19 19/01/2015 in flight 12 47.33 21.34 5 29 
Common gull 19 19/01/2015 on sea 0 0 0 0 0 
Common gull 20 06/02/2015 in flight 6 68.32 18.94 2 21 
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Common gull 20 06/02/2015 on sea 0 0 0 0 0 
Common gull 21 13/03/2015 in flight 7 56.69 24.57 2 21 
Common gull 21 13/03/2015 on sea 0 0 0 0 0 
Common gull 22 08/04/2015 in flight 2 101.52 21 0 14 
Common gull 22 08/04/2015 on sea 6.6 101.87 21.1 2.2 39.6 
Common gull 23 04/06/2015 in flight 2 101.29 22.05 0 13 
Common gull 23 04/06/2015 on sea 6.6 101.56 22.16 2.2 37.4 
Common gull 24 16/06/2015 in flight 5 101.77 22.04 1 27 
Common gull 24 16/06/2015 on sea 19.8 57.83 24.77 6.6 59.4 
Fulmar 1 01/07/2013 in flight 26 38.74 21.19 12 56 
Fulmar 1 01/07/2013 on sea 23 37.09 37.95 11 48 
Fulmar 2 06/08/2013 in flight 26 28.48 21.35 14 46 
Fulmar 2 06/08/2013 on sea 10 58.55 26.31 3 30 
Fulmar 3 04/10/2013 in flight 0 0 0 0 0 
Fulmar 3 04/10/2013 on sea 0 0 0 0 0 
Fulmar 4 24/10/2013 in flight 0 0 0 0 0 
Fulmar 4 24/10/2013 on sea 0 0 0 0 0 
Fulmar 5 26/11/2013 in flight 0 0 0 0 0 
Fulmar 5 26/11/2013 on sea 0 0 0 0 0 
Fulmar 6 09/01/2014 in flight 9 55.18 17.07 3 26 
Fulmar 6 09/01/2014 on sea 0 0 0 0 0 
Fulmar 7 07/02/2014 in flight 7 100.85 10.01 1 48 
Fulmar 7 07/02/2014 on sea 0 0 0 0 0 
Fulmar 8 03/03/2014 in flight 7 54.56 17.08 2 20 
Fulmar 8 03/03/2014 on sea 7 70.4 19.84 2 25 
Fulmar 9 15/04/2014 in flight 7 46.52 21.13 3 19 
Fulmar 9 15/04/2014 on sea 3 102.07 22.57 0 15 
Fulmar 10 10/05/2014 in flight 11 49.21 21.12 4 30 
Fulmar 10 10/05/2014 on sea 3 100.84 22.62 0 15 
Fulmar 11 18/06/2014 in flight 10 71.26 14.04 3 41 
Fulmar 11 18/06/2014 on sea 29 35.68 27.06 14 60 
Fulmar 12 23/06/2014 in flight 4 69.61 21.06 1 14 
Fulmar 12 23/06/2014 on sea 11 62.17 25.63 3 34 
Fulmar 13 02/07/2014 in flight 15 38.75 21.19 7 33 
Fulmar 13 02/07/2014 on sea 5 71.83 24.35 1 20 
Fulmar 14 07/08/2014 in flight 21 59.36 17.06 7 67 
Fulmar 14 07/08/2014 on sea 16 50.92 23.02 6 44 
Fulmar 15 12/09/2014 in flight 19 47.52 21.12 7 48 
Fulmar 15 12/09/2014 on sea 18 43.03 32.3 8 43 
Fulmar 16 20/11/2014 in flight 5 67.27 16.05 1 19 
Fulmar 16 20/11/2014 on sea 0 0 0 0 0 
Fulmar 17 25/11/2014 in flight 5 68.2 17.05 1 17 
Fulmar 17 25/11/2014 on sea 0 0 0 0 0 
Fulmar 18 01/12/2014 in flight 2 100.64 16.02 0 14 
Fulmar 18 01/12/2014 on sea 3 101.96 17.2 1 21 
Fulmar 19 19/01/2015 in flight 0 0 0 0 0 
Fulmar 19 19/01/2015 on sea 0 0 0 0 0 
Fulmar 20 06/02/2015 in flight 2 98.61 17.02 0 13 
Fulmar 20 06/02/2015 on sea 0 0 0 0 0 
Fulmar 21 13/03/2015 in flight 6 54.61 21.09 2 16 
Fulmar 21 13/03/2015 on sea 8 58.91 26.24 3 24 
Fulmar 22 08/04/2015 in flight 14 37.82 20.19 6 29 
Fulmar 22 08/04/2015 on sea 11 80.81 22.47 3 48 
Fulmar 23 04/06/2015 in flight 6 54.69 21.09 2 16 
Fulmar 23 04/06/2015 on sea 0 0 0 0 0 
Fulmar 24 16/06/2015 in flight 2 100.57 21.03 0 11 
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Fulmar 24 16/06/2015 on sea 8 58.17 26.39 3 24 
Great black-backed gull 1 01/07/2013 in flight 0 0 0 0 0 
Great black-backed gull 1 01/07/2013 on sea 0 0 0 0 0 
Great black-backed gull 2 06/08/2013 in flight 0 0 0 0 0 
Great black-backed gull 2 06/08/2013 on sea 0 0 0 0 0 
Great black-backed gull 3 04/10/2013 in flight 2 99.65 21 0 10 
Great black-backed gull 3 04/10/2013 on sea 5.1 101.14 22.26 1.7 27.2 
Great black-backed gull 4 24/10/2013 in flight 0 0 0 0 0 
Great black-backed gull 4 24/10/2013 on sea 0 0 0 0 0 
Great black-backed gull 5 26/11/2013 in flight 0 0 0 0 0 
Great black-backed gull 5 26/11/2013 on sea 0 0 0 0 0 
Great black-backed gull 6 09/01/2014 in flight 3 97.41 17 0 15 
Great black-backed gull 6 09/01/2014 on sea 0 0 0 0 0 
Great black-backed gull 7 07/02/2014 in flight 7 67.93 10 2 27 
Great black-backed gull 7 07/02/2014 on sea 10.2 99.41 10.63 1.7 61.2 
Great black-backed gull 8 03/03/2014 in flight 4 67.17 17 1 16 
Great black-backed gull 8 03/03/2014 on sea 35.7 43.86 23.21 15.3 86.7 
Great black-backed gull 9 15/04/2014 in flight 2 99.01 21 0 10 
Great black-backed gull 9 15/04/2014 on sea 5.1 101.63 22.25 1.7 27.2 
Great black-backed gull 10 10/05/2014 in flight 0 0 0 0 0 
Great black-backed gull 10 10/05/2014 on sea 0 0 0 0 0 
Great black-backed gull 11 18/06/2014 in flight 0 0 0 0 0 
Great black-backed gull 11 18/06/2014 on sea 0 0 0 0 0 
Great black-backed gull 12 23/06/2014 in flight 2 100.19 21 0 10 
Great black-backed gull 12 23/06/2014 on sea 5.1 101.95 22.24 0 27.2 
Great black-backed gull 13 02/07/2014 in flight 0 0 0 0 0 
Great black-backed gull 13 02/07/2014 on sea 0 0 0 0 0 
Great black-backed gull 14 07/08/2014 in flight 0 0 0 0 0 
Great black-backed gull 14 07/08/2014 on sea 0 0 0 0 0 
Great black-backed gull 15 12/09/2014 in flight 0 0 0 0 0 
Great black-backed gull 15 12/09/2014 on sea 5.1 101.14 22.26 1.7 27.2 
Great black-backed gull 16 20/11/2014 in flight 2 100.45 16 0 14 
Great black-backed gull 16 20/11/2014 on sea 0 0 0 0 0 
Great black-backed gull 17 25/11/2014 in flight 2 99.94 17 0 13 
Great black-backed gull 17 25/11/2014 on sea 23.8 48.6 21.92 8.5 62.9 
Great black-backed gull 18 01/12/2014 in flight 2 98.52 16 0 13 
Great black-backed gull 18 01/12/2014 on sea 0 0 0 0 0 
Great black-backed gull 19 19/01/2015 in flight 0 0 0 0 0 
Great black-backed gull 19 19/01/2015 on sea 11.9 101.55 18.02 1.7 71.4 
Great black-backed gull 20 06/02/2015 in flight 0 0 0 0 0 
Great black-backed gull 20 06/02/2015 on sea 18.7 56.3 20.55 6.8 54.4 
Great black-backed gull 21 13/03/2015 in flight 0 0 0 0 0 
Great black-backed gull 21 13/03/2015 on sea 0 0 0 0 0 
Great black-backed gull 22 08/04/2015 in flight 0 0 0 0 0 
Great black-backed gull 22 08/04/2015 on sea 0 0 0 0 0 
Great black-backed gull 23 04/06/2015 in flight 0 0 0 0 0 
Great black-backed gull 23 04/06/2015 on sea 0 0 0 0 0 
Great black-backed gull 24 16/06/2015 in flight 3 68.66 21 1 13 
Great black-backed gull 24 16/06/2015 on sea 15.3 74.27 23.4 3.4 57.8 
Cmn. guillemot/razorbill 1 01/07/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 2 06/08/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 2 06/08/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 3 04/10/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 3 04/10/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 4 24/10/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 4 24/10/2013 on sea 0 0 0 0 0 
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Cmn. guillemot/razorbill 5 26/11/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 5 26/11/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 6 09/01/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 6 09/01/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 7 07/02/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 7 07/02/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 8 03/03/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 9 15/04/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 9 15/04/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 10 10/05/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 10 10/05/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 11 18/06/2014 in flight 14 112.63 17.99 2 91 
Cmn. guillemot/razorbill 11 18/06/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 12 23/06/2014 in flight 7 113.68 24.23 1 48 
Cmn. guillemot/razorbill 12 23/06/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 13 02/07/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 14 07/08/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 14 07/08/2014 on sea 307 52.62 21.84 110 857 
Cmn. guillemot/razorbill 15 12/09/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 15 12/09/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 16 20/11/2014 in flight 10 112.14 19.87 2 65 
Cmn. guillemot/razorbill 16 20/11/2014 on sea 67 101.71 17.1 11 398 
Cmn. guillemot/razorbill 17 25/11/2014 in flight 9 112.45 20.78 1 60 
Cmn. guillemot/razorbill 17 25/11/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 18 01/12/2014 on sea 130 71.05 18.35 34 497 
Cmn. guillemot/razorbill 19 19/01/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 19 19/01/2015 on sea 61 101.64 18.17 10 360 
Cmn. guillemot/razorbill 20 06/02/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 20 06/02/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 21 13/03/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 21 13/03/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 22 08/04/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 22 08/04/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 23 04/06/2015 in flight 20 114.09 10.14 3 149 
Cmn. guillemot/razorbill 23 04/06/2015 on sea 99 70.06 24.15 27 364 
Cmn. guillemot/razorbill 24 16/06/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 24 16/06/2015 on sea 790 42.62 30.53 343 1818 
Common guillemot 1 01/07/2013 in flight 454 14.3 29.39 340 607 
Common guillemot 1 01/07/2013 on sea 1289 23.98 21.4 789 2107 
Common guillemot 2 06/08/2013 in flight 170 16.53 26.86 122 239 
Common guillemot 2 06/08/2013 on sea 1823 13.18 22.35 1389 2393 
Common guillemot 3 04/10/2013 in flight 62 39.46 21.88 28 137 
Common guillemot 3 04/10/2013 on sea 318 24.54 21.38 192 526 
Common guillemot 4 24/10/2013 in flight 40 42.42 18.65 17 94 
Common guillemot 4 24/10/2013 on sea 550 24.48 18.33 332 913 
Common guillemot 5 26/11/2013 in flight 35 38.99 17.73 16 78 
Common guillemot 5 26/11/2013 on sea 716 24.59 17.3 430 1193 
Common guillemot 6 09/01/2014 in flight 80 39.68 17.71 36 180 
Common guillemot 6 09/01/2014 on sea 267 44.15 17.09 110 650 
Common guillemot 7 07/02/2014 in flight 34 52.74 10.23 11 102 
Common guillemot 7 07/02/2014 on sea 310 16.92 10.38 214 450 
Common guillemot 8 03/03/2014 in flight 63 36.42 17.84 30 133 
Common guillemot 8 03/03/2014 on sea 219 20.98 17.42 141 339 
Common guillemot 9 15/04/2014 in flight 40 43.02 21.74 17 93 
Common guillemot 9 15/04/2014 on sea 271 24.74 21.37 163 449 
Common guillemot 10 10/05/2014 in flight 283 16.61 26.8 202 397 
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Common guillemot 10 10/05/2014 on sea 210 23.38 21.42 130 339 
Common guillemot 11 18/06/2014 in flight 578 11.57 23.98 455 733 
Common guillemot 11 18/06/2014 on sea 477 17.06 14.53 332 685 
Common guillemot 12 23/06/2014 in flight 368 15.06 28.37 271 500 
Common guillemot 12 23/06/2014 on sea 183 23.76 21.4 112 297 
Common guillemot 13 02/07/2014 in flight 334 12.43 33.18 260 430 
Common guillemot 13 02/07/2014 on sea 162 24.71 21.37 98 269 
Common guillemot 14 07/08/2014 in flight 42 34.53 17.94 21 86 
Common guillemot 14 07/08/2014 on sea 514 15.95 17.74 368 717 
Common guillemot 15 12/09/2014 in flight 6 100.37 21.13 1 32 
Common guillemot 15 12/09/2014 on sea 223 32.62 21.21 115 432 
Common guillemot 16 20/11/2014 in flight 31 45.94 16.49 12 78 
Common guillemot 16 20/11/2014 on sea 434 19.96 16.44 286 659 
Common guillemot 17 25/11/2014 in flight 56 37.54 17.79 26 121 
Common guillemot 17 25/11/2014 on sea 682 18.26 17.56 466 999 
Common guillemot 18 01/12/2014 in flight 60 36.17 16.81 28 125 
Common guillemot 18 01/12/2014 on sea 668 22.19 16.35 420 1062 
Common guillemot 19 19/01/2015 in flight 56 44.32 17.56 23 137 
Common guillemot 19 19/01/2015 on sea 472 30.66 17.19 251 887 
Common guillemot 20 06/02/2015 in flight 128 29.38 18.32 70 235 
Common guillemot 20 06/02/2015 on sea 853 17.87 17.58 587 1238 
Common guillemot 21 13/03/2015 in flight 79 34.67 22.15 39 159 
Common guillemot 21 13/03/2015 on sea 419 19.64 21.59 280 628 
Common guillemot 22 08/04/2015 in flight 172 24.25 22.34 105 282 
Common guillemot 22 08/04/2015 on sea 78 35.02 20.18 38 158 
Common guillemot 23 04/06/2015 in flight 255 22.15 24 162 400 
Common guillemot 23 04/06/2015 on sea 2192 13.89 22.21 1646 2919 
Common guillemot 24 16/06/2015 in flight 447 16.31 27.05 321 624 
Common guillemot 24 16/06/2015 on sea 5230 12.61 22.49 4032 6784 
Gannet 1 01/07/2013 in flight 28 30.23 23.76 15 51 
Gannet 1 01/07/2013 on sea 4.2 100.56 21.25 0 21 
Gannet 2 06/08/2013 in flight 31 38.97 22.6 14 68 
Gannet 2 06/08/2013 on sea 15.4 58.87 21.74 4.2 46.2 
Gannet 3 04/10/2013 in flight 52 31.07 23.6 28 98 
Gannet 3 04/10/2013 on sea 2.8 100.35 21.25 0 16.8 
Gannet 4 24/10/2013 in flight 29 34.32 19.8 15 59 
Gannet 4 24/10/2013 on sea 9.8 54.31 18.75 4.2 30.8 
Gannet 5 26/11/2013 in flight 3 98.93 17.19 1 20 
Gannet 5 26/11/2013 on sea 0 0 0 0 0 
Gannet 6 09/01/2014 in flight 0 0 0 0 0 
Gannet 6 09/01/2014 on sea 0 0 0 0 0 
Gannet 7 07/02/2014 in flight 6 100.86 10.11 1 35 
Gannet 7 07/02/2014 on sea 5.6 100.82 10.12 1.4 37.8 
Gannet 8 03/03/2014 in flight 17 39.25 18.28 8 38 
Gannet 8 03/03/2014 on sea 4.2 98.96 17.21 0 21 
Gannet 9 15/04/2014 in flight 25 39.51 22.55 11 55 
Gannet 9 15/04/2014 on sea 2.8 100.73 21.25 0 16.8 
Gannet 10 10/05/2014 in flight 39 26.91 24.56 22 67 
Gannet 10 10/05/2014 on sea 2.8 100.57 21.25 0 16.8 
Gannet 11 18/06/2014 in flight 26 62.13 14.41 8 87 
Gannet 11 18/06/2014 on sea 0 0 0 0 0 
Gannet 12 23/06/2014 in flight 17 43.56 22.27 7 39 
Gannet 12 23/06/2014 on sea 0 0 0 0 0 
Gannet 13 02/07/2014 in flight 75 26.08 24.82 44 126 
Gannet 13 02/07/2014 on sea 0 0 0 0 0 
Gannet 14 07/08/2014 in flight 17 49.16 17.8 6 46 
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Gannet 14 07/08/2014 on sea 14 44.82 18.06 5.6 36.4 
Gannet 15 12/09/2014 in flight 22 35.87 22.91 11 45 
Gannet 15 12/09/2014 on sea 21 39.32 22.71 9.8 44.8 
Gannet 16 20/11/2014 in flight 4 100.72 16.17 1 22 
Gannet 16 20/11/2014 on sea 0 0 0 0 0 
Gannet 17 25/11/2014 in flight 7 100.45 17.19 1 40 
Gannet 17 25/11/2014 on sea 0 0 0 0 0 
Gannet 18 01/12/2014 in flight 4 98.8 16.18 1 21 
Gannet 18 01/12/2014 on sea 0 0 0 0 0 
Gannet 19 19/01/2015 in flight 0 0 0 0 0 
Gannet 19 19/01/2015 on sea 0 0 0 0 0 
Gannet 20 06/02/2015 in flight 3 100.78 17.19 1 20 
Gannet 20 06/02/2015 on sea 0 0 0 0 0 
Gannet 21 13/03/2015 in flight 19 48.8 22 7 50 
Gannet 21 13/03/2015 on sea 0 0 0 0 0 
Gannet 22 08/04/2015 in flight 38 41.65 21.33 16 86 
Gannet 22 08/04/2015 on sea 0 0 0 0 0 
Gannet 23 04/06/2015 in flight 8 55.77 21.76 3 24 
Gannet 23 04/06/2015 on sea 2.8 100.73 21.25 0 16.8 
Gannet 24 16/06/2015 in flight 33 34.2 23.11 17 66 
Gannet 24 16/06/2015 on sea 8.4 72.84 21.48 2.8 35 
Herring gull 1 01/07/2013 on sea 0 0 0 0 0 
Herring gull 2 06/08/2013 in flight 0 0 0 0 0 
Herring gull 2 06/08/2013 on sea 0 0 0 0 0 
Herring gull 3 04/10/2013 in flight 10 86 36.05 2 45 
Herring gull 3 04/10/2013 on sea 0 0 0 0 0 
Herring gull 4 24/10/2013 in flight 0 0 0 0 0 
Herring gull 4 24/10/2013 on sea 0 0 0 0 0 
Herring gull 5 26/11/2013 in flight 4 109.96 24.01 1 26 
Herring gull 5 26/11/2013 on sea 2.8 100.51 17.28 0 19.6 
Herring gull 6 09/01/2014 in flight 0 0 0 0 0 
Herring gull 6 09/01/2014 on sea 0 0 0 0 0 
Herring gull 7 07/02/2014 in flight 0 0 0 0 0 
Herring gull 7 07/02/2014 on sea 0 0 0 0 0 
Herring gull 8 03/03/2014 in flight 20 65.14 41.03 6 68 
Herring gull 8 03/03/2014 on sea 7 69.14 17.59 1.4 25.2 
Herring gull 9 15/04/2014 in flight 0 0 0 0 0 
Herring gull 9 15/04/2014 on sea 0 0 0 0 0 
Herring gull 10 10/05/2014 in flight 0 0 0 0 0 
Herring gull 10 10/05/2014 on sea 0 0 0 0 0 
Herring gull 11 18/06/2014 in flight 0 0 0 0 0 
Herring gull 11 18/06/2014 on sea 0 0 0 0 0 
Herring gull 12 23/06/2014 in flight 3 110.2 29.44 1 20 
Herring gull 12 23/06/2014 on sea 0 0 0 0 0 
Herring gull 13 02/07/2014 in flight 3 108.86 29.68 1 20 
Herring gull 13 02/07/2014 on sea 0 0 0 0 0 
Herring gull 14 07/08/2014 in flight 0 0 0 0 0 
Herring gull 14 07/08/2014 on sea 0 0 0 0 0 
Herring gull 15 12/09/2014 in flight 0 0 0 0 0 
Herring gull 15 12/09/2014 on sea 0 0 0 0 0 
Herring gull 16 20/11/2014 in flight 4 110.17 22.6 1 28 
Herring gull 16 20/11/2014 on sea 0 0 0 0 0 
Herring gull 17 25/11/2014 in flight 4 108.53 24.23 1 25 
Herring gull 17 25/11/2014 on sea 7 69.44 17.59 1.4 25.2 
Herring gull 18 01/12/2014 in flight 13 81.6 19.44 3 60 
Herring gull 18 01/12/2014 on sea 0 0 0 0 0 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Herring gull 19 19/01/2015 in flight 0 0 0 0 0 
Herring gull 19 19/01/2015 on sea 2.8 100.48 17.28 0 19.6 
Herring gull 20 06/02/2015 in flight 17 88.78 28.79 3 79 
Herring gull 20 06/02/2015 on sea 0 0 0 0 0 
Herring gull 21 13/03/2015 in flight 7 81.28 38.12 2 28 
Herring gull 21 13/03/2015 on sea 2.8 100.78 21.34 0 15.4 
Herring gull 22 08/04/2015 in flight 7 108.83 28.32 1 42 
Herring gull 22 08/04/2015 on sea 0 0 0 0 0 
Herring gull 23 04/06/2015 in flight 3 109.9 29.49 1 20 
Herring gull 23 04/06/2015 on sea 0 0 0 0 0 
Herring gull 24 16/06/2015 in flight 13 73.82 42.04 3 50 
Herring gull 24 16/06/2015 on sea 8.4 73 21.65 1.4 30.8 
Kittiwake 1 01/07/2013 in flight 58 45.9 60.22 24 139 
Kittiwake 1 01/07/2013 on sea 11 100.67 21.51 2 62 
Kittiwake 2 06/08/2013 in flight 19 53.89 42.78 7 54 
Kittiwake 2 06/08/2013 on sea 66 43.17 24.04 28 154 
Kittiwake 3 04/10/2013 in flight 108 43.28 71.6 47 247 
Kittiwake 3 04/10/2013 on sea 140 33 26.62 72 270 
Kittiwake 4 24/10/2013 in flight 109 37.64 111.43 53 224 
Kittiwake 4 24/10/2013 on sea 113 51.39 19.78 41 311 
Kittiwake 5 26/11/2013 in flight 14 61.73 28.63 5 46 
Kittiwake 5 26/11/2013 on sea 33 55.69 18.42 11 97 
Kittiwake 6 09/01/2014 in flight 97 43.2 58.8 43 223 
Kittiwake 6 09/01/2014 on sea 0 0 0 0 0 
Kittiwake 7 07/02/2014 in flight 23 61.06 17.09 7 76 
Kittiwake 7 07/02/2014 on sea 0 0 0 0 0 
Kittiwake 8 03/03/2014 in flight 43 44.11 54.99 19 101 
Kittiwake 8 03/03/2014 on sea 87 46.18 19.12 35 218 
Kittiwake 9 15/04/2014 in flight 31 55.13 41.22 11 87 
Kittiwake 9 15/04/2014 on sea 26 74.15 21.96 7 103 
Kittiwake 10 10/05/2014 in flight 15 65.26 33.24 5 52 
Kittiwake 10 10/05/2014 on sea 9 99.62 21.53 2 49 
Kittiwake 11 18/06/2014 in flight 21 60.21 24.32 7 68 
Kittiwake 11 18/06/2014 on sea 0 0 0 0 0 
Kittiwake 12 23/06/2014 in flight 39 43.41 70.9 17 88 
Kittiwake 12 23/06/2014 on sea 35 77.75 21.87 8 145 
Kittiwake 13 02/07/2014 in flight 96 38.44 114.83 46 201 
Kittiwake 13 02/07/2014 on sea 9 100.87 21.51 2 50 
Kittiwake 14 07/08/2014 in flight 82 38.09 99.38 39 169 
Kittiwake 14 07/08/2014 on sea 326 32.03 21.88 170 623 
Kittiwake 15 12/09/2014 in flight 58 41.58 82.26 26 128 
Kittiwake 15 12/09/2014 on sea 262 34.53 26.04 131 522 
Kittiwake 16 20/11/2014 in flight 168 39.11 82.39 80 357 
Kittiwake 16 20/11/2014 on sea 107 52.84 17.49 38 305 
Kittiwake 17 25/11/2014 in flight 163 37.17 113.56 80 333 
Kittiwake 17 25/11/2014 on sea 315 31.2 22.2 167 592 
Kittiwake 18 01/12/2014 in flight 127 38.2 92.56 61 264 
Kittiwake 18 01/12/2014 on sea 23 69.84 16.83 6 87 
Kittiwake 19 19/01/2015 in flight 53 52.27 36.62 19 143 
Kittiwake 19 19/01/2015 on sea 11 101.01 17.41 2 63 
Kittiwake 20 06/02/2015 in flight 19 53.71 34.9 7 54 
Kittiwake 20 06/02/2015 on sea 33 99.99 17.42 6 190 
Kittiwake 21 13/03/2015 in flight 15 55.16 41.19 5 44 
Kittiwake 21 13/03/2015 on sea 0 0 0 0 0 
Kittiwake 22 08/04/2015 in flight 53 39.73 94.36 25 112 
Kittiwake 22 08/04/2015 on sea 9 101.11 20.49 2 52 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Kittiwake 23 04/06/2015 in flight 85 34.62 209.93 44 165 
Kittiwake 23 04/06/2015 on sea 140 41.58 24.3 61 318 
Kittiwake 24 16/06/2015 in flight 235 32.79 302.4 125 441 
Kittiwake 24 16/06/2015 on sea 576 25.98 31.22 342 969 
Lesser black-backed gull 1 01/07/2013 in flight 5 69.92 20.42 1 18 
Lesser black-backed gull 1 01/07/2013 on sea 4.8 69.15 21 1.2 19.2 
Lesser black-backed gull 2 06/08/2013 in flight 2 99.41 21.22 0 13 
Lesser black-backed gull 2 06/08/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 3 04/10/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 3 04/10/2013 on sea 2.4 98.98 21 0 12 
Lesser black-backed gull 4 24/10/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 4 24/10/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 5 26/11/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 5 26/11/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 6 09/01/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 6 09/01/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 7 07/02/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 7 07/02/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 8 03/03/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 8 03/03/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 9 15/04/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 9 15/04/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 10 10/05/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 10 10/05/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 11 18/06/2014 in flight 3 98.87 14.15 1 20 
Lesser black-backed gull 11 18/06/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 12 23/06/2014 in flight 6 72.58 21.41 1 22 
Lesser black-backed gull 12 23/06/2014 on sea 6 54.38 21 2.4 18 
Lesser black-backed gull 13 02/07/2014 in flight 6 55.04 21.71 2 16 
Lesser black-backed gull 13 02/07/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 14 07/08/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 14 07/08/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 15 12/09/2014 in flight 2 100.49 21.21 0 11 
Lesser black-backed gull 15 12/09/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 16 20/11/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 16 20/11/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 17 25/11/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 17 25/11/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 18 01/12/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 18 01/12/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 19 19/01/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 19 19/01/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 20 06/02/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 20 06/02/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 21 13/03/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 21 13/03/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 22 08/04/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 22 08/04/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 23 04/06/2015 in flight 2 99.28 21.22 0 10 
Lesser black-backed gull 23 04/06/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 24 16/06/2015 in flight 2 99.28 21.22 0 10 
Lesser black-backed gull 24 16/06/2015 on sea 10.8 62.95 21 3.6 34.8 
Manx shearwater 1 01/07/2013 in flight 54 39.17 22.59 25 118 
Manx shearwater 1 01/07/2013 on sea 0 0 0 0 0 
Manx shearwater 2 06/08/2013 in flight 27 44.36 22.23 11 65 
Manx shearwater 2 06/08/2013 on sea 0 0 0 0 0 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Manx shearwater 3 04/10/2013 in flight 0 0 0 0 0 
Manx shearwater 3 04/10/2013 on sea 0 0 0 0 0 
Manx shearwater 4 24/10/2013 in flight 0 0 0 0 0 
Manx shearwater 4 24/10/2013 on sea 0 0 0 0 0 
Manx shearwater 5 26/11/2013 in flight 0 0 0 0 0 
Manx shearwater 5 26/11/2013 on sea 0 0 0 0 0 
Manx shearwater 6 09/01/2014 in flight 0 0 0 0 0 
Manx shearwater 6 09/01/2014 on sea 0 0 0 0 0 
Manx shearwater 7 07/02/2014 in flight 0 0 0 0 0 
Manx shearwater 7 07/02/2014 on sea 0 0 0 0 0 
Manx shearwater 8 03/03/2014 in flight 0 0 0 0 0 
Manx shearwater 8 03/03/2014 on sea 0 0 0 0 0 
Manx shearwater 9 15/04/2014 in flight 32 45.86 22.15 13 80 
Manx shearwater 9 15/04/2014 on sea 0 0 0 0 0 
Manx shearwater 10 10/05/2014 in flight 79 30.05 23.82 43 145 
Manx shearwater 10 10/05/2014 on sea 3 102.71 23.17 1 17 
Manx shearwater 11 18/06/2014 in flight 27 47.12 14.72 10 69 
Manx shearwater 11 18/06/2014 on sea 11 70.5 17.3 3 42 
Manx shearwater 12 23/06/2014 in flight 14 47.21 22.08 6 36 
Manx shearwater 12 23/06/2014 on sea 3 102.98 23.16 1 17 
Manx shearwater 13 02/07/2014 in flight 93 27.28 24.48 54 162 
Manx shearwater 13 02/07/2014 on sea 0 0 0 0 0 
Manx shearwater 14 07/08/2014 in flight 94 27.07 19.87 54 163 
Manx shearwater 14 07/08/2014 on sea 22 41.45 30.16 10 50 
Manx shearwater 15 12/09/2014 in flight 57 30.41 23.74 31 106 
Manx shearwater 15 12/09/2014 on sea 15 45.93 33.27 6 36 
Manx shearwater 16 20/11/2014 in flight 0 0 0 0 0 
Manx shearwater 16 20/11/2014 on sea 0 0 0 0 0 
Manx shearwater 17 25/11/2014 in flight 0 0 0 0 0 
Manx shearwater 17 25/11/2014 on sea 0 0 0 0 0 
Manx shearwater 18 01/12/2014 in flight 0 0 0 0 0 
Manx shearwater 18 01/12/2014 on sea 0 0 0 0 0 
Manx shearwater 19 19/01/2015 in flight 0 0 0 0 0 
Manx shearwater 19 19/01/2015 on sea 0 0 0 0 0 
Manx shearwater 20 06/02/2015 in flight 0 0 0 0 0 
Manx shearwater 20 06/02/2015 on sea 0 0 0 0 0 
Manx shearwater 21 13/03/2015 in flight 0 0 0 0 0 
Manx shearwater 21 13/03/2015 on sea 0 0 0 0 0 
Manx shearwater 22 08/04/2015 in flight 8 69 20.47 2 28 
Manx shearwater 22 08/04/2015 on sea 0 0 0 0 0 
Manx shearwater 23 04/06/2015 in flight 32 39.24 22.59 15 71 
Manx shearwater 23 04/06/2015 on sea 12 51.91 30.43 4 32 
Manx shearwater 24 16/06/2015 in flight 82 22.2 26.58 53 129 
Manx shearwater 24 16/06/2015 on sea 6 102.76 23.17 1 34 
Puffin 1 01/07/2013 in flight 3 101.96 23.61 1 19 
Puffin 1 01/07/2013 on sea 63 30.35 26.63 34 116 
Puffin 2 06/08/2013 in flight 10 60.64 29.36 3 31 
Puffin 2 06/08/2013 on sea 59 39.54 24.09 27 129 
Puffin 3 04/10/2013 in flight 0 0 0 0 0 
Puffin 3 04/10/2013 on sea 0 0 0 0 0 
Puffin 4 24/10/2013 in flight 0 0 0 0 0 
Puffin 4 24/10/2013 on sea 0 0 0 0 0 
Puffin 5 26/11/2013 in flight 0 0 0 0 0 
Puffin 5 26/11/2013 on sea 0 0 0 0 0 
Puffin 6 09/01/2014 in flight 0 0 0 0 0 
Puffin 6 09/01/2014 on sea 0 0 0 0 0 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Puffin 7 07/02/2014 in flight 0 0 0 0 0 
Puffin 7 07/02/2014 on sea 0 0 0 0 0 
Puffin 8 03/03/2014 in flight 0 0 0 0 0 
Puffin 8 03/03/2014 on sea 0 0 0 0 0 
Puffin 9 15/04/2014 in flight 0 0 0 0 0 
Puffin 9 15/04/2014 on sea 0 0 0 0 0 
Puffin 10 10/05/2014 in flight 3 101.99 23.61 0 15 
Puffin 10 10/05/2014 on sea 0 0 0 0 0 
Puffin 11 18/06/2014 in flight 39 37.31 35.16 19 81 
Puffin 11 18/06/2014 on sea 60 41.95 15.81 26 141 
Puffin 12 23/06/2014 in flight 11 64.14 28.33 3 35 
Puffin 12 23/06/2014 on sea 11 56 22.47 4 32 
Puffin 13 02/07/2014 in flight 11 52.45 32.86 4 29 
Puffin 13 02/07/2014 on sea 29 42.86 23.59 12 67 
Puffin 14 07/08/2014 in flight 0 0 0 0 0 
Puffin 14 07/08/2014 on sea 0 0 0 0 0 
Puffin 15 12/09/2014 in flight 0 0 0 0 0 
Puffin 15 12/09/2014 on sea 0 0 0 0 0 
Puffin 16 20/11/2014 in flight 0 0 0 0 0 
Puffin 16 20/11/2014 on sea 0 0 0 0 0 
Puffin 17 25/11/2014 in flight 0 0 0 0 0 
Puffin 17 25/11/2014 on sea 0 0 0 0 0 
Puffin 18 01/12/2014 in flight 0 0 0 0 0 
Puffin 18 01/12/2014 on sea 0 0 0 0 0 
Puffin 19 19/01/2015 in flight 0 0 0 0 0 
Puffin 19 19/01/2015 on sea 0 0 0 0 0 
Puffin 20 06/02/2015 in flight 0 0 0 0 0 
Puffin 20 06/02/2015 on sea 5 100.57 17.36 1 26 
Puffin 21 13/03/2015 in flight 0 0 0 0 0 
Puffin 21 13/03/2015 on sea 0 0 0 0 0 
Puffin 22 08/04/2015 in flight 0 0 0 0 0 
Puffin 22 08/04/2015 on sea 0 0 0 0 0 
Puffin 23 04/06/2015 in flight 5 72.62 26.51 1 20 
Puffin 23 04/06/2015 on sea 40 37.61 24.45 19 84 
Puffin 24 16/06/2015 in flight 32 47.89 35.86 13 79 
Puffin 24 16/06/2015 on sea 122 32.76 25.71 63 236 
Razorbill 1 01/07/2013 in flight 272 18.44 27.07 187 395 
Razorbill 1 01/07/2013 on sea 246 24.58 22.47 149 406 
Razorbill 2 06/08/2013 in flight 25 39.72 22.13 11 55 
Razorbill 2 06/08/2013 on sea 80 29.29 22.02 44 144 
Razorbill 3 04/10/2013 in flight 39 41.18 22.05 17 90 
Razorbill 3 04/10/2013 on sea 223 24.85 22.44 134 370 
Razorbill 4 24/10/2013 in flight 79 27.76 20.06 45 139 
Razorbill 4 24/10/2013 on sea 119 39.17 18.48 54 262 
Razorbill 5 26/11/2013 in flight 10 67.47 17.31 3 36 
Razorbill 5 26/11/2013 on sea 46 30.42 17.76 25 86 
Razorbill 6 09/01/2014 in flight 124 22.29 20.16 79 197 
Razorbill 6 09/01/2014 on sea 75 30.61 17.75 40 141 
Razorbill 7 07/02/2014 in flight 71 36.85 10.63 32 156 
Razorbill 7 07/02/2014 on sea 116 30.95 10.43 59 227 
Razorbill 8 03/03/2014 in flight 25 48.39 17.61 9 64 
Razorbill 8 03/03/2014 on sea 59 33.37 17.63 30 118 
Razorbill 9 15/04/2014 in flight 28 32.25 22.74 14 53 
Razorbill 9 15/04/2014 on sea 138 32.72 21.81 71 267 
Razorbill 10 10/05/2014 in flight 79 18.38 27.12 54 115 
Razorbill 10 10/05/2014 on sea 85 26.94 22.21 49 147 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Razorbill 11 18/06/2014 in flight 146 26.33 15.8 84 253 
Razorbill 11 18/06/2014 on sea 197 37.55 14.41 90 428 
Razorbill 12 23/06/2014 in flight 106 20.43 25.77 70 161 
Razorbill 12 23/06/2014 on sea 122 28.67 22.07 68 218 
Razorbill 13 02/07/2014 in flight 201 14.81 31.57 149 271 
Razorbill 13 02/07/2014 on sea 16 55.04 21.28 5 46 
Razorbill 14 07/08/2014 in flight 0 0 0 0 0 
Razorbill 14 07/08/2014 on sea 40 49.22 17.29 15 106 
Razorbill 15 12/09/2014 in flight 0 0 0 0 0 
Razorbill 15 12/09/2014 on sea 21 46.5 21.4 8 53 
Razorbill 16 20/11/2014 in flight 5 100.57 16.13 1 32 
Razorbill 16 20/11/2014 on sea 65 28.18 16.84 36 117 
Razorbill 17 25/11/2014 in flight 20 46.28 17.66 8 50 
Razorbill 17 25/11/2014 on sea 132 29.03 17.84 73 240 
Razorbill 18 01/12/2014 in flight 10 69.05 16.28 3 39 
Razorbill 18 01/12/2014 on sea 49 47.17 16.29 19 126 
Razorbill 19 19/01/2015 in flight 5 100.77 17.14 1 29 
Razorbill 19 19/01/2015 on sea 46 37.6 17.49 21 99 
Razorbill 20 06/02/2015 in flight 25 49.87 17.57 9 67 
Razorbill 20 06/02/2015 on sea 53 46.55 17.32 21 136 
Razorbill 21 13/03/2015 in flight 43 30.6 22.95 23 81 
Razorbill 21 13/03/2015 on sea 90 29.97 21.97 49 165 
Razorbill 22 08/04/2015 in flight 78 22.2 23.75 50 123 
Razorbill 22 08/04/2015 on sea 11 69.51 20.17 3 41 
Razorbill 23 04/06/2015 in flight 55 19.51 26.31 37 82 
Razorbill 23 04/06/2015 on sea 445 21.05 23.04 289 685 
Razorbill 24 16/06/2015 in flight 150 17.76 27.65 104 215 
Razorbill 24 16/06/2015 on sea 1378 17.77 23.95 957 1982 
Shag 1 01/07/2013 on sea 3.6 101.3 22 1.2 20.4 
Shag 2 06/08/2013 on sea 3.6 100.21 22.03 1.2 19.2 
Shag 3 04/10/2013 on sea 6 69.38 23.07 1.2 20.4 
Shag 4 24/10/2013 on sea 3.6 99.93 18.89 0 19.2 
Shag 5 26/11/2013 on sea 0 0 0 0 0 
Shag 6 09/01/2014 on sea 0 0 0 0 0 
Shag 7 07/02/2014 on sea 0 0 0 0 0 
Shag 8 03/03/2014 on sea 0 0 0 0 0 
Shag 9 15/04/2014 on sea 0 0 0 0 0 
Shag 10 10/05/2014 on sea 0 0 0 0 0 
Shag 11 18/06/2014 on sea 0 0 0 0 0 
Shag 12 23/06/2014 on sea 0 0 0 0 0 
Shag 13 02/07/2014 on sea 0 0 0 0 0 
Shag 14 07/08/2014 on sea 3.6 101.59 17.82 0 20.4 
Shag 15 12/09/2014 on sea 0 0 0 0 0 
Shag 16 20/11/2014 on sea 0 0 0 0 0 
Shag 17 25/11/2014 on sea 0 0 0 0 0 
Shag 18 01/12/2014 on sea 0 0 0 0 0 
Shag 19 19/01/2015 on sea 0 0 0 0 0 
Shag 20 06/02/2015 on sea 0 0 0 0 0 
Shag 21 13/03/2015 on sea 0 0 0 0 0 
Shag 22 08/04/2015 on sea 0 0 0 0 0 
Shag 23 04/06/2015 on sea 0 0 0 0 0 
Shag 24 16/06/2015 on sea 0 0 0 0 0 
Black guillemot 1 01/07/2013 on sea 0 0 0 0 0 
Black guillemot 2 06/08/2013 on sea 12.6 54.6 21 3.6 34.2 
Black guillemot 3 04/10/2013 on sea 0 0 0 0 0 
Black guillemot 4 24/10/2013 on sea 0 0 0 0 0 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Black guillemot 5 26/11/2013 on sea 0 0 0 0 0 
Black guillemot 6 09/01/2014 on sea 0 0 0 0 0 
Black guillemot 7 07/02/2014 on sea 0 0 0 0 0 
Black guillemot 8 03/03/2014 on sea 0 0 0 0 0 
Black guillemot 9 15/04/2014 on sea 0 0 0 0 0 
Black guillemot 10 10/05/2014 on sea 0 0 0 0 0 
Black guillemot 11 18/06/2014 on sea 0 0 0 0 0 
Black guillemot 12 23/06/2014 on sea 3.6 99.02 21 0 18 
Black guillemot 13 02/07/2014 on sea 9 53.08 21 3.6 27 
Black guillemot 14 07/08/2014 on sea 0 0 0 0 0 
Black guillemot 15 12/09/2014 on sea 0 0 0 0 0 
Black guillemot 16 20/11/2014 on sea 3.6 100.07 16 0 25.2 
Black guillemot 17 25/11/2014 on sea 0 0 0 0 0 
Black guillemot 18 01/12/2014 on sea 0 0 0 0 0 
Black guillemot 19 19/01/2015 on sea 0 0 0 0 0 
Black guillemot 20 06/02/2015 on sea 0 0 0 0 0 
Black guillemot 21 13/03/2015 on sea 0 0 0 0 0 
Black guillemot 22 08/04/2015 on sea 0 0 0 0 0 
Black guillemot 23 04/06/2015 on sea 3.6 99.02 21 0 18 
Black guillemot 24 16/06/2015 on sea 0 0 0 0 0 

 

  



 

148 

 

Table A1. 3. Survey specific outputs of estimated abundance (number of birds) in the AfL buffered to 1km. 

Species SurveyID Date Category Estimate CV df LCL UCL 

Auk sp. 1 01/07/2013 in flight 0 0 0 0 0 
Auk sp. 1 01/07/2013 on sea 0.66136 102.03 22.52 0.115007 3.803304 
Auk sp. 2 06/08/2013 in flight 1.616715 79.28 25.8 0.384582 6.795975 
Auk sp. 2 06/08/2013 on sea 1.322676 71.22 24.14 0.352791 4.959258 
Auk sp. 3 04/10/2013 in flight 0 0 0 0 0 
Auk sp. 3 04/10/2013 on sea 2.638026 52.24 26.75 0.962492 7.23054 
Auk sp. 4 24/10/2013 in flight 2.281272 66.25 21.52 0.651881 7.983342 
Auk sp. 4 24/10/2013 on sea 1.866465 74.84 20.47 0.465334 7.486728 
Auk sp. 5 26/11/2013 in flight 0 0 0 0 0 
Auk sp. 5 26/11/2013 on sea 0 0 0 0 0 
Auk sp. 6 09/01/2014 in flight 1.018192 104.48 20.89 0.170496 6.080469 
Auk sp. 6 09/01/2014 on sea 0 0 0 0 0 
Auk sp. 7 07/02/2014 in flight 0 0 0 0 0 
Auk sp. 7 07/02/2014 on sea 0 0 0 0 0 
Auk sp. 8 03/03/2014 in flight 0 0 0 0 0 
Auk sp. 8 03/03/2014 on sea 0 0 0 0 0 
Auk sp. 9 15/04/2014 in flight 0 0 0 0 0 
Auk sp. 9 15/04/2014 on sea 0 0 0 0 0 
Auk sp. 10 10/05/2014 in flight 0 0 0 0 0 
Auk sp. 10 10/05/2014 on sea 0 0 0 0 0 
Auk sp. 11 18/06/2014 in flight 0 0 0 0 0 
Auk sp. 11 18/06/2014 on sea 0 0 0 0 0 
Auk sp. 12 23/06/2014 in flight 0 0 0 0 0 
Auk sp. 12 23/06/2014 on sea 0 0 0 0 0 
Auk sp. 13 02/07/2014 in flight 0 0 0 0 0 
Auk sp. 13 02/07/2014 on sea 0 0 0 0 0 
Auk sp. 14 07/08/2014 in flight 0 0 0 0 0 
Auk sp. 14 07/08/2014 on sea 0 0 0 0 0 
Auk sp. 15 12/09/2014 in flight 0 0 0 0 0 
Auk sp. 15 12/09/2014 on sea 0 0 0 0 0 
Auk sp. 16 20/11/2014 in flight 0 0 0 0 0 
Auk sp. 16 20/11/2014 on sea 0 0 0 0 0 
Auk sp. 17 25/11/2014 in flight 0 0 0 0 0 
Auk sp. 17 25/11/2014 on sea 0 0 0 0 0 
Auk sp. 18 01/12/2014 in flight 0 0 0 0 0 
Auk sp. 18 01/12/2014 on sea 0 0 0 0 0 
Auk sp. 19 19/01/2015 in flight 0 0 0 0 0 
Auk sp. 19 19/01/2015 on sea 0 0 0 0 0 
Auk sp. 20 06/02/2015 in flight 0 0 0 0 0 
Auk sp. 20 06/02/2015 on sea 0 0 0 0 0 
Auk sp. 21 13/03/2015 in flight 0 0 0 0 0 
Auk sp. 21 13/03/2015 on sea 0 0 0 0 0 
Auk sp. 22 08/04/2015 in flight 0 0 0 0 0 
Auk sp. 22 08/04/2015 on sea 0 0 0 0 0 
Auk sp. 23 04/06/2015 in flight 0 0 0 0 0 
Auk sp. 23 04/06/2015 on sea 0 0 0 0 0 
Auk sp. 24 16/06/2015 in flight 0 0 0 0 0 
Auk sp. 24 16/06/2015 on sea 0 0 0 0 0 
Black-headed gull 1 01/07/2013 in flight 0 0 0 0 0 
Black-headed gull 2 06/08/2013 in flight 0 0 0 0 0 
Black-headed gull 3 04/10/2013 in flight 0 0 0 0 0 
Black-headed gull 4 24/10/2013 in flight 1.815738 124.18 22.78 0.245932 13.40547 
Black-headed gull 5 26/11/2013 in flight 0 0 0 0 0 
Black-headed gull 6 09/01/2014 in flight 0 0 0 0 0 
Black-headed gull 7 07/02/2014 in flight 0 0 0 0 0 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Black-headed gull 8 03/03/2014 in flight 0 0 0 0 0 
Black-headed gull 9 15/04/2014 in flight 0 0 0 0 0 
Black-headed gull 10 10/05/2014 in flight 0 0 0 0 0 
Black-headed gull 11 18/06/2014 in flight 0 0 0 0 0 
Black-headed gull 12 23/06/2014 in flight 0 0 0 0 0 
Black-headed gull 13 02/07/2014 in flight 0 0 0 0 0 
Black-headed gull 14 07/08/2014 in flight 0 0 0 0 0 
Black-headed gull 15 12/09/2014 in flight 1.539792 123.27 24.49 0.212188 11.17326 
Black-headed gull 16 20/11/2014 in flight 0 0 0 0 0 
Black-headed gull 17 25/11/2014 in flight 1.916415 123 21.95 0.261694 14.03373 
Black-headed gull 18 01/12/2014 in flight 9.171153 122.59 6.31 0.905172 92.92254 
Black-headed gull 19 19/01/2015 in flight 0 0 0 0 0 
Black-headed gull 20 06/02/2015 in flight 0 0 0 0 0 
Black-headed gull 21 13/03/2015 in flight 0 0 0 0 0 
Black-headed gull 22 08/04/2015 in flight 1.61283 123.25 23.91 0.221745 11.73048 
Black-headed gull 23 04/06/2015 in flight 1.539792 123.27 24.49 0.212199 11.17326 
Black-headed gull 24 16/06/2015 in flight 1.539792 124.3 24.69 0.21009 11.28537 
Common gull 1 01/07/2013 in flight 0.489155 101.66 20.99 0.084831 2.820621 
Common gull 1 01/07/2013 on sea 0 0 0 0 0 
Common gull 2 06/08/2013 in flight 0 0 0 0 0 
Common gull 2 06/08/2013 on sea 0 0 0 0 0 
Common gull 3 04/10/2013 in flight 0 0 0 0 0 
Common gull 3 04/10/2013 on sea 4.229544 60.35 24.44 1.340414 13.34626 
Common gull 4 24/10/2013 in flight 0 0 0 0 0 
Common gull 4 24/10/2013 on sea 0 0 0 0 0 
Common gull 5 26/11/2013 in flight 0.458619 100.7 17.86 0.078994 2.662668 
Common gull 5 26/11/2013 on sea 0 0 0 0 0 
Common gull 6 09/01/2014 in flight 0 0 0 0 0 
Common gull 6 09/01/2014 on sea 0 0 0 0 0 
Common gull 7 07/02/2014 in flight 1.468974 67.77 11.17 0.380619 5.669769 
Common gull 7 07/02/2014 on sea 0 0 0 0 0 
Common gull 8 03/03/2014 in flight 0.458619 101.39 17.85 0.078307 2.685978 
Common gull 8 03/03/2014 on sea 1.316043 100.83 17.96 0.226439 7.648588 
Common gull 9 15/04/2014 in flight 0 0 0 0 0 
Common gull 9 15/04/2014 on sea 4.229544 61.38 24.32 1.317728 13.5763 
Common gull 10 10/05/2014 in flight 0 0 0 0 0 
Common gull 10 10/05/2014 on sea 1.05741 100.4 22.19 0.187326 5.968736 
Common gull 11 18/06/2014 in flight 0 0 0 0 0 
Common gull 11 18/06/2014 on sea 0 0 0 0 0 
Common gull 12 23/06/2014 in flight 0.736985 69.37 23.31 0.201731 2.692416 
Common gull 12 23/06/2014 on sea 1.05741 101.04 22.17 0.185841 6.0166 
Common gull 13 02/07/2014 in flight 1.473969 59.48 24.21 0.473615 4.587186 
Common gull 13 02/07/2014 on sea 1.05741 100.41 22.19 0.187292 5.969957 
Common gull 14 07/08/2014 in flight 0 0 0 0 0 
Common gull 14 07/08/2014 on sea 0 0 0 0 0 
Common gull 15 12/09/2014 in flight 0.736985 70.27 23.25 0.198912 2.730489 
Common gull 15 12/09/2014 on sea 1.05741 100.38 22.19 0.187382 5.967027 
Common gull 16 20/11/2014 in flight 0 0 0 0 0 
Common gull 16 20/11/2014 on sea 0 0 0 0 0 
Common gull 17 25/11/2014 in flight 0.917237 99.91 17.88 0.159574 5.272278 
Common gull 17 25/11/2014 on sea 6.580213 50.87 21.09 2.426957 17.84076 
Common gull 18 01/12/2014 in flight 0.97004 70.56 17.71 0.254767 3.693414 
Common gull 18 01/12/2014 on sea 0 0 0 0 0 
Common gull 19 19/01/2015 in flight 1.834497 47.33 21.34 0.720801 4.668882 
Common gull 19 19/01/2015 on sea 0 0 0 0 0 
Common gull 20 06/02/2015 in flight 0.928693 68.32 18.94 0.254201 3.392937 
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Common gull 20 06/02/2015 on sea 0 0 0 0 0 
Common gull 21 13/03/2015 in flight 1.105471 56.69 24.57 0.372327 3.282159 
Common gull 21 13/03/2015 on sea 0 0 0 0 0 
Common gull 22 08/04/2015 in flight 0.38598 101.52 21 0.067053 2.221776 
Common gull 22 08/04/2015 on sea 1.107594 101.87 21.1 0.191677 6.400238 
Common gull 23 04/06/2015 in flight 0.368487 101.29 22.05 0.064524 2.104449 
Common gull 23 04/06/2015 on sea 1.05741 101.56 22.16 0.184623 6.05616 
Common gull 24 16/06/2015 in flight 0.736985 101.77 22.04 0.128283 4.233873 
Common gull 24 16/06/2015 on sea 3.172158 57.83 24.77 1.04879 9.594862 
Fulmar 1 01/07/2013 in flight 4.100673 38.74 21.19 1.885113 8.91996 
Fulmar 1 01/07/2013 on sea 3.674988 37.09 37.95 1.776555 7.601724 
Fulmar 2 06/08/2013 in flight 4.100673 28.48 21.35 2.295591 7.325112 
Fulmar 2 06/08/2013 on sea 1.574979 58.55 26.31 0.516272 4.804635 
Fulmar 3 04/10/2013 in flight 0 0 0 0 0 
Fulmar 3 04/10/2013 on sea 0 0 0 0 0 
Fulmar 4 24/10/2013 in flight 0 0 0 0 0 
Fulmar 4 24/10/2013 on sea 0 0 0 0 0 
Fulmar 5 26/11/2013 in flight 0 0 0 0 0 
Fulmar 5 26/11/2013 on sea 0 0 0 0 0 
Fulmar 6 09/01/2014 in flight 1.408701 55.18 17.07 0.474847 4.17915 
Fulmar 6 09/01/2014 on sea 0 0 0 0 0 
Fulmar 7 07/02/2014 in flight 1.185591 100.85 10.01 0.183461 7.661886 
Fulmar 7 07/02/2014 on sea 0 0 0 0 0 
Fulmar 8 03/03/2014 in flight 1.110444 54.56 17.08 0.378355 3.258849 
Fulmar 8 03/03/2014 on sea 1.042512 70.4 19.84 0.277334 3.918855 
Fulmar 9 15/04/2014 in flight 1.189587 46.52 21.13 0.474059 2.985123 
Fulmar 9 15/04/2014 on sea 0.418814 102.07 22.57 0.072807 2.409255 
Fulmar 10 10/05/2014 in flight 1.784325 49.21 21.12 0.677688 4.698297 
Fulmar 10 10/05/2014 on sea 0.418814 100.84 22.62 0.073932 2.372625 
Fulmar 11 18/06/2014 in flight 1.655121 71.26 14.04 0.418847 6.540342 
Fulmar 11 18/06/2014 on sea 4.661778 35.68 27.06 2.291484 9.48384 
Fulmar 12 23/06/2014 in flight 0.594794 69.61 21.06 0.160961 2.197911 
Fulmar 12 23/06/2014 on sea 1.675323 62.17 25.63 0.516916 5.429454 
Fulmar 13 02/07/2014 in flight 2.379174 38.75 21.19 1.093461 5.176596 
Fulmar 13 02/07/2014 on sea 0.837639 71.83 24.35 0.221489 3.167718 
Fulmar 14 07/08/2014 in flight 3.331221 59.36 17.06 1.045476 10.61438 
Fulmar 14 07/08/2014 on sea 2.60628 50.92 23.02 0.965323 7.036734 
Fulmar 15 12/09/2014 in flight 2.973912 47.52 21.12 1.163946 7.598949 
Fulmar 15 12/09/2014 on sea 2.931732 43.03 32.3 1.266621 6.785652 
Fulmar 16 20/11/2014 in flight 0.811821 67.27 16.05 0.222355 2.963922 
Fulmar 16 20/11/2014 on sea 0 0 0 0 0 
Fulmar 17 25/11/2014 in flight 0.74027 68.2 17.05 0.20101 2.726271 
Fulmar 17 25/11/2014 on sea 0 0 0 0 0 
Fulmar 18 01/12/2014 in flight 0.391442 100.64 16.02 0.066483 2.304693 
Fulmar 18 01/12/2014 on sea 0.551259 101.96 17.2 0.092998 3.267729 
Fulmar 19 19/01/2015 in flight 0 0 0 0 0 
Fulmar 19 19/01/2015 on sea 0 0 0 0 0 
Fulmar 20 06/02/2015 in flight 0.374758 98.61 17.02 0.06587 2.132199 
Fulmar 20 06/02/2015 on sea 0 0 0 0 0 
Fulmar 21 13/03/2015 in flight 0.892185 54.61 21.09 0.308436 2.58075 
Fulmar 21 13/03/2015 on sea 1.256409 58.91 26.24 0.409335 3.856695 
Fulmar 22 08/04/2015 in flight 2.180595 37.82 20.19 1.017559 4.672878 
Fulmar 22 08/04/2015 on sea 1.754799 80.81 22.47 0.404051 7.620927 
Fulmar 23 04/06/2015 in flight 0.892185 54.69 21.09 0.307992 2.584413 
Fulmar 23 04/06/2015 on sea 0 0 0 0 0 
Fulmar 24 16/06/2015 in flight 0.297391 100.57 21.03 0.052282 1.69164 
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Fulmar 24 16/06/2015 on sea 1.256409 58.17 26.39 0.41453 3.80841 
Great black-backed gull 1 01/07/2013 in flight 0 0 0 0 0 
Great black-backed gull 1 01/07/2013 on sea 0 0 0 0 0 
Great black-backed gull 2 06/08/2013 in flight 0 0 0 0 0 
Great black-backed gull 2 06/08/2013 on sea 0 0 0 0 0 
Great black-backed gull 3 04/10/2013 in flight 0.276368 99.65 21 0.04914 1.554333 
Great black-backed gull 3 04/10/2013 on sea 0.776236 101.14 22.26 0.136304 4.420486 
Great black-backed gull 4 24/10/2013 in flight 0 0 0 0 0 
Great black-backed gull 4 24/10/2013 on sea 0 0 0 0 0 
Great black-backed gull 5 26/11/2013 in flight 0 0 0 0 0 
Great black-backed gull 5 26/11/2013 on sea 0 0 0 0 0 
Great black-backed gull 6 09/01/2014 in flight 0.436363 97.41 17 0.077874 2.445219 
Great black-backed gull 6 09/01/2014 on sea 0 0 0 0 0 
Great black-backed gull 7 07/02/2014 in flight 1.101764 67.93 10 0.279276 4.346538 
Great black-backed gull 7 07/02/2014 on sea 1.547265 99.41 10.63 0.247593 9.668988 
Great black-backed gull 8 03/03/2014 in flight 0.687934 67.17 17 0.189843 2.492838 
Great black-backed gull 8 03/03/2014 on sea 5.796487 43.86 23.21 2.434985 13.79869 
Great black-backed gull 9 15/04/2014 in flight 0.276368 99.01 21 0.049539 1.54179 
Great black-backed gull 9 15/04/2014 on sea 0.776236 101.63 22.25 0.135485 4.447282 
Great black-backed gull 10 10/05/2014 in flight 0 0 0 0 0 
Great black-backed gull 10 10/05/2014 on sea 0 0 0 0 0 
Great black-backed gull 11 18/06/2014 in flight 0 0 0 0 0 
Great black-backed gull 11 18/06/2014 on sea 0 0 0 0 0 
Great black-backed gull 12 23/06/2014 in flight 0.276368 100.19 21 0.048811 1.564767 
Great black-backed gull 12 23/06/2014 on sea 0.776236 101.95 22.24 0.134936 4.465397 
Great black-backed gull 13 02/07/2014 in flight 0 0 0 0 0 
Great black-backed gull 13 02/07/2014 on sea 0 0 0 0 0 
Great black-backed gull 14 07/08/2014 in flight 0 0 0 0 0 
Great black-backed gull 14 07/08/2014 on sea 0 0 0 0 0 
Great black-backed gull 15 12/09/2014 in flight 0 0 0 0 0 
Great black-backed gull 15 12/09/2014 on sea 0.776236 101.14 22.26 0.136304 4.420486 
Great black-backed gull 16 20/11/2014 in flight 0.377211 100.45 16 0.064208 2.216004 
Great black-backed gull 16 20/11/2014 on sea 0 0 0 0 0 
Great black-backed gull 17 25/11/2014 in flight 0.343967 99.94 17 0.059425 1.990896 
Great black-backed gull 17 25/11/2014 on sea 3.864387 48.6 21.92 1.486862 10.04356 
Great black-backed gull 18 01/12/2014 in flight 0.363758 98.52 16 0.063463 2.085024 
Great black-backed gull 18 01/12/2014 on sea 0 0 0 0 0 
Great black-backed gull 19 19/01/2015 in flight 0 0 0 0 0 
Great black-backed gull 19 19/01/2015 on sea 1.932099 101.55 18.02 0.32964 11.32577 
Great black-backed gull 20 06/02/2015 in flight 0 0 0 0 0 
Great black-backed gull 20 06/02/2015 on sea 2.934474 56.3 20.55 0.984052 8.750774 
Great black-backed gull 21 13/03/2015 in flight 0 0 0 0 0 
Great black-backed gull 21 13/03/2015 on sea 0 0 0 0 0 
Great black-backed gull 22 08/04/2015 in flight 0 0 0 0 0 
Great black-backed gull 22 08/04/2015 on sea 0 0 0 0 0 
Great black-backed gull 23 04/06/2015 in flight 0 0 0 0 0 
Great black-backed gull 23 04/06/2015 on sea 0 0 0 0 0 
Great black-backed gull 24 16/06/2015 in flight 0.552736 68.66 21 0.151781 2.012874 
Great black-backed gull 24 16/06/2015 on sea 2.328747 74.27 23.4 0.591858 9.162329 
Cmn. guillemot/razorbill 1 01/07/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 2 06/08/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 2 06/08/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 3 04/10/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 3 04/10/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 4 24/10/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 4 24/10/2013 on sea 0 0 0 0 0 
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Cmn. guillemot/razorbill 5 26/11/2013 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 5 26/11/2013 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 6 09/01/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 6 09/01/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 7 07/02/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 7 07/02/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 8 03/03/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 9 15/04/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 9 15/04/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 10 10/05/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 10 10/05/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 11 18/06/2014 in flight 2.153289 112.63 17.99 0.321589 14.41779 
Cmn. guillemot/razorbill 11 18/06/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 12 23/06/2014 in flight 1.160727 113.68 24.23 0.177311 7.598505 
Cmn. guillemot/razorbill 12 23/06/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 13 02/07/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 14 07/08/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 14 07/08/2014 on sea 48.91992 52.62 21.84 17.538 136.4523 
Cmn. guillemot/razorbill 15 12/09/2014 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 15 12/09/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 16 20/11/2014 in flight 1.584303 112.14 19.87 0.241014 10.41402 
Cmn. guillemot/razorbill 16 20/11/2014 on sea 10.72948 101.71 17.1 1.814406 63.45093 
Cmn. guillemot/razorbill 17 25/11/2014 in flight 1.444665 112.45 20.78 0.220146 9.480288 
Cmn. guillemot/razorbill 17 25/11/2014 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 18 01/12/2014 on sea 20.69373 71.05 18.35 5.411916 79.13079 
Cmn. guillemot/razorbill 19 19/01/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 19 19/01/2015 on sea 9.783873 101.64 18.17 1.668996 57.3537 
Cmn. guillemot/razorbill 20 06/02/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 20 06/02/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 21 13/03/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 21 13/03/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 22 08/04/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 22 08/04/2015 on sea 0 0 0 0 0 
Cmn. guillemot/razorbill 23 04/06/2015 in flight 3.111663 114.09 10.14 0.408502 23.70294 
Cmn. guillemot/razorbill 23 04/06/2015 on sea 15.72204 70.06 24.15 4.268838 57.90648 
Cmn. guillemot/razorbill 24 16/06/2015 in flight 0 0 0 0 0 
Cmn. guillemot/razorbill 24 16/06/2015 on sea 125.7741 42.62 30.53 54.63531 289.5546 
Common guillemot 1 01/07/2013 in flight 72.33093 14.3 29.39 54.08142 96.73872 
Common guillemot 1 01/07/2013 on sea 205.2945 23.98 21.4 125.6187 335.4975 
Common guillemot 2 06/08/2013 in flight 27.12396 16.53 26.86 19.36395 37.99419 
Common guillemot 2 06/08/2013 on sea 290.376 13.18 22.35 221.2452 381.1185 
Common guillemot 3 04/10/2013 in flight 9.917739 39.46 21.88 4.505046 21.8337 
Common guillemot 3 04/10/2013 on sea 50.64042 24.54 21.38 30.64044 83.694 
Common guillemot 4 24/10/2013 in flight 6.37917 42.42 18.65 2.719722 14.9628 
Common guillemot 4 24/10/2013 on sea 87.6678 24.48 18.33 52.84044 145.4544 
Common guillemot 5 26/11/2013 in flight 5.610717 38.99 17.73 2.543454 12.3765 
Common guillemot 5 26/11/2013 on sea 113.9859 24.59 17.3 68.40486 189.9321 
Common guillemot 6 09/01/2014 in flight 12.81273 39.68 17.71 5.731929 28.638 
Common guillemot 6 09/01/2014 on sea 42.53076 44.15 17.09 17.46474 103.5719 
Common guillemot 7 07/02/2014 in flight 5.391492 52.74 10.23 1.793982 16.20378 
Common guillemot 7 07/02/2014 on sea 49.39722 16.92 10.38 34.03482 71.69379 
Common guillemot 8 03/03/2014 in flight 10.09922 36.42 17.84 4.808964 21.20877 
Common guillemot 8 03/03/2014 on sea 34.86621 20.98 17.42 22.52301 53.97375 
Common guillemot 9 15/04/2014 in flight 6.311238 43.02 21.74 2.683758 14.84181 
Common guillemot 9 15/04/2014 on sea 43.09797 24.74 21.37 25.97733 71.50287 
Common guillemot 10 10/05/2014 in flight 45.08043 16.61 26.8 32.13339 63.24336 
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Common guillemot 10 10/05/2014 on sea 33.40101 23.38 21.42 20.68374 53.93712 
Common guillemot 11 18/06/2014 in flight 91.99236 11.57 23.98 72.50187 116.7276 
Common guillemot 11 18/06/2014 on sea 75.95508 17.06 14.53 52.88817 109.0808 
Common guillemot 12 23/06/2014 in flight 58.60467 15.06 28.37 43.13349 79.62474 
Common guillemot 12 23/06/2014 on sea 29.09088 23.76 21.4 17.87877 47.33595 
Common guillemot 13 02/07/2014 in flight 53.19453 12.43 33.18 41.35194 68.42928 
Common guillemot 13 02/07/2014 on sea 25.85856 24.71 21.37 15.59328 42.88152 
Common guillemot 14 07/08/2014 in flight 6.732816 34.53 17.94 3.326004 13.62858 
Common guillemot 14 07/08/2014 on sea 81.80034 15.95 17.74 58.60689 114.1746 
Common guillemot 15 12/09/2014 in flight 0.901609 100.37 21.13 0.158996 5.11266 
Common guillemot 15 12/09/2014 on sea 35.55552 32.62 21.21 18.36162 68.85108 
Common guillemot 16 20/11/2014 in flight 4.922295 45.94 16.49 1.951047 12.41868 
Common guillemot 16 20/11/2014 on sea 69.11748 19.96 16.44 45.50112 104.9927 
Common guillemot 17 25/11/2014 in flight 8.977014 37.54 17.79 4.183479 19.26294 
Common guillemot 17 25/11/2014 on sea 108.6202 18.26 17.56 74.18907 159.0297 
Common guillemot 18 01/12/2014 in flight 9.49383 36.17 16.81 4.527801 19.90674 
Common guillemot 18 01/12/2014 on sea 106.3635 22.19 16.35 66.87417 169.1751 
Common guillemot 19 19/01/2015 in flight 8.977014 44.32 17.56 3.681426 21.89031 
Common guillemot 19 19/01/2015 on sea 75.09594 30.66 17.19 39.91782 141.2697 
Common guillemot 20 06/02/2015 in flight 20.45064 29.38 18.32 11.18214 37.40256 
Common guillemot 20 06/02/2015 on sea 135.7752 17.87 17.58 93.49308 197.1804 
Common guillemot 21 13/03/2015 in flight 12.62292 34.67 22.15 6.278382 25.37682 
Common guillemot 21 13/03/2015 on sea 66.80202 19.64 21.59 44.60313 100.0487 
Common guillemot 22 08/04/2015 in flight 27.38703 24.25 22.34 16.68774 44.94723 
Common guillemot 22 08/04/2015 on sea 12.41424 35.02 20.18 6.109662 25.22586 
Common guillemot 23 04/06/2015 in flight 40.57272 22.15 24 25.82748 63.73398 
Common guillemot 23 04/06/2015 on sea 349.095 13.89 22.21 262.1154 464.9457 
Common guillemot 24 16/06/2015 in flight 71.22759 16.31 27.05 51.07887 99.3228 
Common guillemot 24 16/06/2015 on sea 832.8774 12.61 22.49 642.0906 1080.352 
Gannet 1 01/07/2013 in flight 4.407588 30.23 23.76 2.39316 8.117541 
Gannet 1 01/07/2013 on sea 0.588935 100.56 21.25 0.103672 3.345607 
Gannet 2 06/08/2013 in flight 4.958481 38.97 22.6 2.276388 10.80086 
Gannet 2 06/08/2013 on sea 2.355709 58.87 21.74 0.759362 7.307996 
Gannet 3 04/10/2013 in flight 8.350974 31.07 23.6 4.460646 15.63435 
Gannet 3 04/10/2013 on sea 0.469821 100.35 21.25 0.08292 2.662002 
Gannet 4 24/10/2013 in flight 4.664664 34.32 19.8 2.324562 9.360408 
Gannet 4 24/10/2013 on sea 1.662003 54.31 18.75 0.572913 4.821751 
Gannet 5 26/11/2013 in flight 0.54703 98.93 17.19 0.095878 3.120987 
Gannet 5 26/11/2013 on sea 0 0 0 0 0 
Gannet 6 09/01/2014 in flight 0 0 0 0 0 
Gannet 6 09/01/2014 on sea 0 0 0 0 0 
Gannet 7 07/02/2014 in flight 0.876101 100.86 10.11 0.135864 5.649567 
Gannet 7 07/02/2014 on sea 0.936503 100.82 10.12 0.145358 6.03356 
Gannet 8 03/03/2014 in flight 2.735151 39.25 18.28 1.235985 6.05283 
Gannet 8 03/03/2014 on sea 0.584739 98.96 17.21 0.102468 3.336904 
Gannet 9 15/04/2014 in flight 3.955707 39.51 22.55 1.797534 8.704953 
Gannet 9 15/04/2014 on sea 0.469821 100.73 21.25 0.082527 2.674745 
Gannet 10 10/05/2014 in flight 6.153396 26.91 24.56 3.56754 10.61338 
Gannet 10 10/05/2014 on sea 0.469821 100.57 21.25 0.082695 2.669306 
Gannet 11 18/06/2014 in flight 4.076808 62.13 14.41 1.20102 13.83837 
Gannet 11 18/06/2014 on sea 0 0 0 0 0 
Gannet 12 23/06/2014 in flight 2.637138 43.56 22.27 1.111554 6.256404 
Gannet 12 23/06/2014 on sea 0 0 0 0 0 
Gannet 13 02/07/2014 in flight 11.86701 26.08 24.82 6.995553 20.13096 
Gannet 13 02/07/2014 on sea 0 0 0 0 0 
Gannet 14 07/08/2014 in flight 2.735151 49.16 17.8 1.028326 7.27494 
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Gannet 14 07/08/2014 on sea 2.338925 44.82 18.06 0.952182 5.745449 
Gannet 15 12/09/2014 in flight 3.516147 35.87 22.91 1.711731 7.222992 
Gannet 15 12/09/2014 on sea 3.28873 39.32 22.71 1.500154 7.209938 
Gannet 16 20/11/2014 in flight 0.5999 100.72 16.17 0.101919 3.531021 
Gannet 16 20/11/2014 on sea 0 0 0 0 0 
Gannet 17 25/11/2014 in flight 1.09406 100.45 17.19 0.18809 6.363852 
Gannet 17 25/11/2014 on sea 0 0 0 0 0 
Gannet 18 01/12/2014 in flight 0.57851 98.8 16.18 0.100728 3.322563 
Gannet 18 01/12/2014 on sea 0 0 0 0 0 
Gannet 19 19/01/2015 in flight 0 0 0 0 0 
Gannet 19 19/01/2015 on sea 0 0 0 0 0 
Gannet 20 06/02/2015 in flight 0.553857 100.78 17.19 0.094815 3.235428 
Gannet 20 06/02/2015 on sea 0 0 0 0 0 
Gannet 21 13/03/2015 in flight 3.076698 48.8 22 1.179819 8.023524 
Gannet 21 13/03/2015 on sea 0 0 0 0 0 
Gannet 22 08/04/2015 in flight 5.985009 41.65 21.33 2.607279 13.73847 
Gannet 22 08/04/2015 on sea 0 0 0 0 0 
Gannet 23 04/06/2015 in flight 1.318569 55.77 21.76 0.447841 3.882225 
Gannet 23 04/06/2015 on sea 0.469821 100.73 21.25 0.082527 2.674745 
Gannet 24 16/06/2015 in flight 5.274276 34.2 23.11 2.651457 10.49172 
Gannet 24 16/06/2015 on sea 1.409478 72.84 21.48 0.363605 5.463553 
Herring gull 1 01/07/2013 on sea 0 0 0 0 0 
Herring gull 2 06/08/2013 in flight 0 0 0 0 0 
Herring gull 2 06/08/2013 on sea 0 0 0 0 0 
Herring gull 3 04/10/2013 in flight 1.569429 86 36.05 0.347019 7.09734 
Herring gull 3 04/10/2013 on sea 0 0 0 0 0 
Herring gull 4 24/10/2013 in flight 0 0 0 0 0 
Herring gull 4 24/10/2013 on sea 0 0 0 0 0 
Herring gull 5 26/11/2013 in flight 0.651071 109.96 24.01 0.10367 4.088907 
Herring gull 5 26/11/2013 on sea 0.529712 100.51 17.28 0.091061 3.081271 
Herring gull 6 09/01/2014 in flight 0 0 0 0 0 
Herring gull 6 09/01/2014 on sea 0 0 0 0 0 
Herring gull 7 07/02/2014 in flight 0 0 0 0 0 
Herring gull 7 07/02/2014 on sea 0 0 0 0 0 
Herring gull 8 03/03/2014 in flight 3.255408 65.14 41.03 0.979475 10.81961 
Herring gull 8 03/03/2014 on sea 1.059408 69.14 17.59 0.28432 3.947471 
Herring gull 9 15/04/2014 in flight 0 0 0 0 0 
Herring gull 9 15/04/2014 on sea 0 0 0 0 0 
Herring gull 10 10/05/2014 in flight 0 0 0 0 0 
Herring gull 10 10/05/2014 on sea 0 0 0 0 0 
Herring gull 11 18/06/2014 in flight 0 0 0 0 0 
Herring gull 11 18/06/2014 on sea 0 0 0 0 0 
Herring gull 12 23/06/2014 in flight 0.523121 110.2 29.44 0.084561 3.236205 
Herring gull 12 23/06/2014 on sea 0 0 0 0 0 
Herring gull 13 02/07/2014 in flight 0.523121 108.86 29.68 0.085922 3.185034 
Herring gull 13 02/07/2014 on sea 0 0 0 0 0 
Herring gull 14 07/08/2014 in flight 0 0 0 0 0 
Herring gull 14 07/08/2014 on sea 0 0 0 0 0 
Herring gull 15 12/09/2014 in flight 0 0 0 0 0 
Herring gull 15 12/09/2014 on sea 0 0 0 0 0 
Herring gull 16 20/11/2014 in flight 0.713996 110.17 22.6 0.112721 4.522584 
Herring gull 16 20/11/2014 on sea 0 0 0 0 0 
Herring gull 17 25/11/2014 in flight 0.651071 108.53 24.23 0.105492 4.018311 
Herring gull 17 25/11/2014 on sea 1.059408 69.44 17.59 0.282937 3.96674 
Herring gull 18 01/12/2014 in flight 2.147739 81.6 19.44 0.482628 9.557766 
Herring gull 18 01/12/2014 on sea 0 0 0 0 0 
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Herring gull 19 19/01/2015 in flight 0 0 0 0 0 
Herring gull 19 19/01/2015 on sea 0.529712 100.48 17.28 0.091095 3.080183 
Herring gull 20 06/02/2015 in flight 2.636805 88.78 28.79 0.554245 12.54522 
Herring gull 20 06/02/2015 on sea 0 0 0 0 0 
Herring gull 21 13/03/2015 in flight 1.046253 81.28 38.12 0.247486 4.423128 
Herring gull 21 13/03/2015 on sea 0.42561 100.78 21.34 0.074743 2.423463 
Herring gull 22 08/04/2015 in flight 1.095903 108.83 28.32 0.179398 6.694743 
Herring gull 22 08/04/2015 on sea 0 0 0 0 0 
Herring gull 23 04/06/2015 in flight 0.523121 109.9 29.49 0.084865 3.224661 
Herring gull 23 04/06/2015 on sea 0 0 0 0 0 
Herring gull 24 16/06/2015 in flight 2.092461 73.82 42.04 0.552913 7.919073 
Herring gull 24 16/06/2015 on sea 1.276813 73 21.65 0.328795 4.958192 
Kittiwake 1 01/07/2013 in flight 9.238086 45.9 60.22 3.852588 22.15227 
Kittiwake 1 01/07/2013 on sea 1.741146 100.67 21.51 0.30646 9.891876 
Kittiwake 2 06/08/2013 in flight 3.079362 53.89 42.78 1.112109 8.526909 
Kittiwake 2 06/08/2013 on sea 10.44665 43.17 24.04 4.450878 24.51879 
Kittiwake 3 04/10/2013 in flight 17.19612 43.28 71.6 7.527354 39.28512 
Kittiwake 3 04/10/2013 on sea 22.22331 33 26.62 11.48628 43.00029 
Kittiwake 4 24/10/2013 in flight 17.38149 37.64 111.43 8.450319 35.75088 
Kittiwake 4 24/10/2013 on sea 18.01752 51.39 19.78 6.558546 49.4949 
Kittiwake 5 26/11/2013 in flight 2.293149 61.73 28.63 0.716905 7.334769 
Kittiwake 5 26/11/2013 on sea 5.186142 55.69 18.42 1.743477 15.42678 
Kittiwake 6 09/01/2014 in flight 15.51558 43.2 58.8 6.780879 35.50002 
Kittiwake 6 09/01/2014 on sea 0 0 0 0 0 
Kittiwake 7 07/02/2014 in flight 3.672546 61.06 17.09 1.120323 12.03906 
Kittiwake 7 07/02/2014 on sea 0 0 0 0 0 
Kittiwake 8 03/03/2014 in flight 6.879336 44.11 54.99 2.955042 16.01508 
Kittiwake 8 03/03/2014 on sea 13.82949 46.18 19.12 5.512371 34.69749 
Kittiwake 9 15/04/2014 in flight 4.913193 55.13 41.22 1.736262 13.90275 
Kittiwake 9 15/04/2014 on sea 4.16694 74.15 21.96 1.055765 16.44687 
Kittiwake 10 10/05/2014 in flight 2.456652 65.26 33.24 0.731446 8.25063 
Kittiwake 10 10/05/2014 on sea 1.388943 99.62 21.53 0.247697 7.788759 
Kittiwake 11 18/06/2014 in flight 3.417912 60.21 24.32 1.085314 10.76411 
Kittiwake 11 18/06/2014 on sea 0 0 0 0 0 
Kittiwake 12 23/06/2014 in flight 6.141519 43.41 70.9 2.68176 14.06481 
Kittiwake 12 23/06/2014 on sea 5.555994 77.75 21.87 1.334331 23.13462 
Kittiwake 13 02/07/2014 in flight 15.35352 38.44 114.83 7.360188 32.02905 
Kittiwake 13 02/07/2014 on sea 1.388943 100.87 21.51 0.243856 7.911525 
Kittiwake 14 07/08/2014 in flight 12.99477 38.09 99.38 6.2604 26.97078 
Kittiwake 14 07/08/2014 on sea 51.86142 32.03 21.88 27.11952 99.17739 
Kittiwake 15 12/09/2014 in flight 9.212223 41.58 82.26 4.162722 20.38737 
Kittiwake 15 12/09/2014 on sea 41.6694 34.53 26.04 20.90352 83.06352 
Kittiwake 16 20/11/2014 in flight 26.82315 39.11 82.39 12.6651 56.81202 
Kittiwake 16 20/11/2014 on sea 17.06181 52.84 17.49 6.002769 48.49701 
Kittiwake 17 25/11/2014 in flight 25.98843 37.17 113.56 12.74391 52.99806 
Kittiwake 17 25/11/2014 on sea 50.13315 31.2 22.2 26.65443 94.29339 
Kittiwake 18 01/12/2014 in flight 20.20866 38.2 92.56 9.709614 42.06234 
Kittiwake 18 01/12/2014 on sea 3.656451 69.84 16.83 0.966177 13.83726 
Kittiwake 19 19/01/2015 in flight 8.408028 52.27 36.62 3.104892 22.76832 
Kittiwake 19 19/01/2015 on sea 1.728714 101.01 17.41 0.295604 10.10988 
Kittiwake 20 06/02/2015 in flight 3.095679 53.71 34.9 1.113885 8.603499 
Kittiwake 20 06/02/2015 on sea 5.250966 99.99 17.42 0.909567 30.3141 
Kittiwake 21 13/03/2015 in flight 2.456652 55.16 41.19 0.867731 6.954816 
Kittiwake 21 13/03/2015 on sea 0 0 0 0 0 
Kittiwake 22 08/04/2015 in flight 8.362851 39.73 94.36 3.910863 17.88321 
Kittiwake 22 08/04/2015 on sea 1.454877 101.11 20.49 0.253369 8.354415 
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Kittiwake 23 04/06/2015 in flight 13.51092 34.62 209.93 6.960699 26.22597 
Kittiwake 23 04/06/2015 on sea 22.22331 41.58 24.3 9.753015 50.64042 
Kittiwake 24 16/06/2015 in flight 37.46361 32.79 302.4 19.97556 70.25967 
Kittiwake 24 16/06/2015 on sea 91.67268 25.98 31.22 54.4455 154.3566 
Lesser black-backed gull 1 01/07/2013 in flight 0.790176 69.92 20.42 0.212299 2.941056 
Lesser black-backed gull 1 01/07/2013 on sea 0.831434 69.15 21 0.226587 3.050813 
Lesser black-backed gull 2 06/08/2013 in flight 0.373082 99.41 21.22 0.066612 2.089464 
Lesser black-backed gull 2 06/08/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 3 04/10/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 3 04/10/2013 on sea 0.331641 98.98 21 0.059464 1.849615 
Lesser black-backed gull 4 24/10/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 4 24/10/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 5 26/11/2013 in flight 0 0 0 0 0 
Lesser black-backed gull 5 26/11/2013 on sea 0 0 0 0 0 
Lesser black-backed gull 6 09/01/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 6 09/01/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 7 07/02/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 7 07/02/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 8 03/03/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 8 03/03/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 9 15/04/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 9 15/04/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 10 10/05/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 10 10/05/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 11 18/06/2014 in flight 0.552136 98.87 14.15 0.094105 3.239424 
Lesser black-backed gull 11 18/06/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 12 23/06/2014 in flight 0.892884 72.58 21.41 0.231169 3.44877 
Lesser black-backed gull 12 23/06/2014 on sea 0.994924 54.38 21 0.345201 2.86753 
Lesser black-backed gull 13 02/07/2014 in flight 0.892884 55.04 21.71 0.306971 2.597067 
Lesser black-backed gull 13 02/07/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 14 07/08/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 14 07/08/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 15 12/09/2014 in flight 0.297624 100.49 21.21 0.052429 1.689531 
Lesser black-backed gull 15 12/09/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 16 20/11/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 16 20/11/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 17 25/11/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 17 25/11/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 18 01/12/2014 in flight 0 0 0 0 0 
Lesser black-backed gull 18 01/12/2014 on sea 0 0 0 0 0 
Lesser black-backed gull 19 19/01/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 19 19/01/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 20 06/02/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 20 06/02/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 21 13/03/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 21 13/03/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 22 08/04/2015 in flight 0 0 0 0 0 
Lesser black-backed gull 22 08/04/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 23 04/06/2015 in flight 0.297624 99.28 21.22 0.053226 1.664223 
Lesser black-backed gull 23 04/06/2015 on sea 0 0 0 0 0 
Lesser black-backed gull 24 16/06/2015 in flight 0.297624 99.28 21.22 0.053226 1.664223 
Lesser black-backed gull 24 16/06/2015 on sea 1.658207 62.95 21 0.498727 5.513414 
Manx shearwater 1 01/07/2013 in flight 8.584185 39.17 22.59 3.92607 18.76899 
Manx shearwater 1 01/07/2013 on sea 0 0 0 0 0 
Manx shearwater 2 06/08/2013 in flight 4.292148 44.36 22.23 1.783104 10.33155 
Manx shearwater 2 06/08/2013 on sea 0 0 0 0 0 
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Manx shearwater 3 04/10/2013 in flight 0 0 0 0 0 
Manx shearwater 3 04/10/2013 on sea 0 0 0 0 0 
Manx shearwater 4 24/10/2013 in flight 0 0 0 0 0 
Manx shearwater 4 24/10/2013 on sea 0 0 0 0 0 
Manx shearwater 5 26/11/2013 in flight 0 0 0 0 0 
Manx shearwater 5 26/11/2013 on sea 0 0 0 0 0 
Manx shearwater 6 09/01/2014 in flight 0 0 0 0 0 
Manx shearwater 6 09/01/2014 on sea 0 0 0 0 0 
Manx shearwater 7 07/02/2014 in flight 0 0 0 0 0 
Manx shearwater 7 07/02/2014 on sea 0 0 0 0 0 
Manx shearwater 8 03/03/2014 in flight 0 0 0 0 0 
Manx shearwater 8 03/03/2014 on sea 0 0 0 0 0 
Manx shearwater 9 15/04/2014 in flight 5.136081 45.86 22.15 2.076144 12.70617 
Manx shearwater 9 15/04/2014 on sea 0 0 0 0 0 
Manx shearwater 10 10/05/2014 in flight 12.55521 30.05 23.82 6.842262 23.03694 
Manx shearwater 10 10/05/2014 on sea 0.47377 102.71 23.17 0.081925 2.739813 
Manx shearwater 11 18/06/2014 in flight 4.234761 47.12 14.72 1.627926 11.01608 
Manx shearwater 11 18/06/2014 on sea 1.757796 70.5 17.3 0.461016 6.702291 
Manx shearwater 12 23/06/2014 in flight 2.282715 47.21 22.08 0.90061 5.785875 
Manx shearwater 12 23/06/2014 on sea 0.47377 102.98 23.16 0.081657 2.748804 
Manx shearwater 13 02/07/2014 in flight 14.83737 27.28 24.48 8.540784 25.77753 
Manx shearwater 13 02/07/2014 on sea 0 0 0 0 0 
Manx shearwater 14 07/08/2014 in flight 14.91507 27.07 19.87 8.563095 25.98066 
Manx shearwater 14 07/08/2014 on sea 3.537903 41.45 30.16 1.569096 7.977348 
Manx shearwater 15 12/09/2014 in flight 9.13086 30.41 23.74 4.940721 16.87422 
Manx shearwater 15 12/09/2014 on sea 2.368851 45.93 33.27 0.972959 5.767449 
Manx shearwater 16 20/11/2014 in flight 0 0 0 0 0 
Manx shearwater 16 20/11/2014 on sea 0 0 0 0 0 
Manx shearwater 17 25/11/2014 in flight 0 0 0 0 0 
Manx shearwater 17 25/11/2014 on sea 0 0 0 0 0 
Manx shearwater 18 01/12/2014 in flight 0 0 0 0 0 
Manx shearwater 18 01/12/2014 on sea 0 0 0 0 0 
Manx shearwater 19 19/01/2015 in flight 0 0 0 0 0 
Manx shearwater 19 19/01/2015 on sea 0 0 0 0 0 
Manx shearwater 20 06/02/2015 in flight 0 0 0 0 0 
Manx shearwater 20 06/02/2015 on sea 0 0 0 0 0 
Manx shearwater 21 13/03/2015 in flight 0 0 0 0 0 
Manx shearwater 21 13/03/2015 on sea 0 0 0 0 0 
Manx shearwater 22 08/04/2015 in flight 1.195581 69 20.47 0.325907 4.385499 
Manx shearwater 22 08/04/2015 on sea 0 0 0 0 0 
Manx shearwater 23 04/06/2015 in flight 5.136081 39.24 22.59 2.345985 11.24541 
Manx shearwater 23 04/06/2015 on sea 1.895103 51.91 30.43 0.699256 5.13597 
Manx shearwater 24 16/06/2015 in flight 13.12575 22.2 26.58 8.366292 20.59272 
Manx shearwater 24 16/06/2015 on sea 0.947552 102.76 23.17 0.163758 5.482623 
Puffin 1 01/07/2013 in flight 0.524597 101.96 23.61 0.091717 3.000552 
Puffin 1 01/07/2013 on sea 10.0445 30.35 26.63 5.460201 18.47706 
Puffin 2 06/08/2013 in flight 1.573758 60.64 29.36 0.501398 4.939722 
Puffin 2 06/08/2013 on sea 9.326997 39.54 24.09 4.248414 20.47728 
Puffin 3 04/10/2013 in flight 0 0 0 0 0 
Puffin 3 04/10/2013 on sea 0 0 0 0 0 
Puffin 4 24/10/2013 in flight 0 0 0 0 0 
Puffin 4 24/10/2013 on sea 0 0 0 0 0 
Puffin 5 26/11/2013 in flight 0 0 0 0 0 
Puffin 5 26/11/2013 on sea 0 0 0 0 0 
Puffin 6 09/01/2014 in flight 0 0 0 0 0 
Puffin 6 09/01/2014 on sea 0 0 0 0 0 
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Puffin 7 07/02/2014 in flight 0 0 0 0 0 
Puffin 7 07/02/2014 on sea 0 0 0 0 0 
Puffin 8 03/03/2014 in flight 0 0 0 0 0 
Puffin 8 03/03/2014 on sea 0 0 0 0 0 
Puffin 9 15/04/2014 in flight 0 0 0 0 0 
Puffin 9 15/04/2014 on sea 0 0 0 0 0 
Puffin 10 10/05/2014 in flight 0.418503 101.99 23.61 0.07314 2.394603 
Puffin 10 10/05/2014 on sea 0 0 0 0 0 
Puffin 11 18/06/2014 in flight 6.210894 37.31 35.16 2.984568 12.92484 
Puffin 11 18/06/2014 on sea 9.556212 41.95 15.81 4.066929 22.4553 
Puffin 12 23/06/2014 in flight 1.673991 64.14 28.33 0.503296 5.567871 
Puffin 12 23/06/2014 on sea 1.717059 56 22.47 0.582073 5.065374 
Puffin 13 02/07/2014 in flight 1.673991 52.45 32.86 0.613919 4.564542 
Puffin 13 02/07/2014 on sea 4.578972 42.86 23.59 1.960371 10.69518 
Puffin 14 07/08/2014 in flight 0 0 0 0 0 
Puffin 14 07/08/2014 on sea 0 0 0 0 0 
Puffin 15 12/09/2014 in flight 0 0 0 0 0 
Puffin 15 12/09/2014 on sea 0 0 0 0 0 
Puffin 16 20/11/2014 in flight 0 0 0 0 0 
Puffin 16 20/11/2014 on sea 0 0 0 0 0 
Puffin 17 25/11/2014 in flight 0 0 0 0 0 
Puffin 17 25/11/2014 on sea 0 0 0 0 0 
Puffin 18 01/12/2014 in flight 0 0 0 0 0 
Puffin 18 01/12/2014 on sea 0 0 0 0 0 
Puffin 19 19/01/2015 in flight 0 0 0 0 0 
Puffin 19 19/01/2015 on sea 0 0 0 0 0 
Puffin 20 06/02/2015 in flight 0 0 0 0 0 
Puffin 20 06/02/2015 on sea 0.721256 100.57 17.36 0.123965 4.196355 
Puffin 21 13/03/2015 in flight 0 0 0 0 0 
Puffin 21 13/03/2015 on sea 0 0 0 0 0 
Puffin 22 08/04/2015 in flight 0 0 0 0 0 
Puffin 22 08/04/2015 on sea 0 0 0 0 0 
Puffin 23 04/06/2015 in flight 0.836996 72.62 26.51 0.219947 3.185256 
Puffin 23 04/06/2015 on sea 6.296031 37.61 24.45 2.974245 13.32777 
Puffin 24 16/06/2015 in flight 5.021973 47.89 35.86 1.998111 12.62181 
Puffin 24 16/06/2015 on sea 19.46052 32.76 25.71 10.09212 37.52577 
Razorbill 1 01/07/2013 in flight 43.27335 18.44 27.07 29.73912 62.96697 
Razorbill 1 01/07/2013 on sea 39.13638 24.58 22.47 23.69517 64.63863 
Razorbill 2 06/08/2013 in flight 3.933951 39.72 22.13 1.779108 8.698515 
Razorbill 2 06/08/2013 on sea 12.69285 29.29 22.02 7.000992 23.01141 
Razorbill 3 04/10/2013 in flight 6.276717 41.18 22.05 2.762568 14.26128 
Razorbill 3 04/10/2013 on sea 35.44008 24.85 22.44 21.34308 58.84887 
Razorbill 4 24/10/2013 in flight 12.58296 27.76 20.06 7.128309 22.20999 
Razorbill 4 24/10/2013 on sea 18.90552 39.17 18.48 8.560431 41.75376 
Razorbill 5 26/11/2013 in flight 1.562436 67.47 17.31 0.429836 5.678982 
Razorbill 5 26/11/2013 on sea 7.351419 30.42 17.76 3.932841 13.7418 
Razorbill 6 09/01/2014 in flight 19.82127 22.29 20.16 12.52413 31.3686 
Razorbill 6 09/01/2014 on sea 11.99133 30.61 17.75 6.390159 22.50081 
Razorbill 7 07/02/2014 in flight 11.25984 36.85 10.63 5.1171 24.77853 
Razorbill 7 07/02/2014 on sea 18.50148 30.95 10.43 9.466524 36.16047 
Razorbill 8 03/03/2014 in flight 3.905979 48.39 17.61 1.487733 10.25507 
Razorbill 8 03/03/2014 on sea 9.451872 33.37 17.63 4.770558 18.72681 
Razorbill 9 15/04/2014 in flight 4.393713 32.25 22.74 2.291151 8.425788 
Razorbill 9 15/04/2014 on sea 21.93915 32.72 21.81 11.31867 42.5241 
Razorbill 10 10/05/2014 in flight 12.55299 18.38 27.12 8.637576 18.24396 
Razorbill 10 10/05/2014 on sea 13.50093 26.94 22.21 7.799526 23.37105 
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Razorbill 11 18/06/2014 in flight 23.2878 26.33 15.8 13.44543 40.33629 
Razorbill 11 18/06/2014 on sea 31.30755 37.55 14.41 14.3967 68.08296 
Razorbill 12 23/06/2014 in flight 16.94748 20.43 25.77 11.18103 25.68762 
Razorbill 12 23/06/2014 on sea 19.40724 28.67 22.07 10.83671 34.75743 
Razorbill 13 02/07/2014 in flight 32.01129 14.81 31.57 23.71182 43.21452 
Razorbill 13 02/07/2014 on sea 2.531466 55.04 21.28 0.869308 7.371621 
Razorbill 14 07/08/2014 in flight 0 0 0 0 0 
Razorbill 14 07/08/2014 on sea 6.301248 49.22 17.29 2.361636 16.81317 
Razorbill 15 12/09/2014 in flight 0 0 0 0 0 
Razorbill 15 12/09/2014 on sea 3.375288 46.5 21.4 1.346319 8.46153 
Razorbill 16 20/11/2014 in flight 0.856687 100.57 16.13 0.145776 5.034405 
Razorbill 16 20/11/2014 on sea 10.36529 28.18 16.84 5.782767 18.57918 
Razorbill 17 25/11/2014 in flight 3.124761 46.28 17.66 1.236873 7.894431 
Razorbill 17 25/11/2014 on sea 21.00453 29.03 17.84 11.55066 38.1951 
Razorbill 18 01/12/2014 in flight 1.652346 69.05 16.28 0.440615 6.196242 
Razorbill 18 01/12/2014 on sea 7.774551 47.17 16.29 3.010542 20.07657 
Razorbill 19 19/01/2015 in flight 0.781196 100.77 17.14 0.133711 4.563987 
Razorbill 19 19/01/2015 on sea 7.351419 37.6 17.49 3.4188 15.80751 
Razorbill 20 06/02/2015 in flight 3.954708 49.87 17.57 1.466754 10.66266 
Razorbill 20 06/02/2015 on sea 8.506596 46.55 17.32 3.346095 21.62502 
Razorbill 21 13/03/2015 in flight 6.904311 30.6 22.95 3.717723 12.82272 
Razorbill 21 13/03/2015 on sea 14.34453 29.97 21.97 7.808295 26.35362 
Razorbill 22 08/04/2015 in flight 12.49194 22.2 23.75 7.94094 19.65033 
Razorbill 22 08/04/2015 on sea 1.767675 69.51 20.17 0.477467 6.544671 
Razorbill 23 04/06/2015 in flight 8.787315 19.51 26.31 5.907087 13.07247 
Razorbill 23 04/06/2015 on sea 70.88016 21.05 23.04 46.07499 109.0386 
Razorbill 24 16/06/2015 in flight 23.85168 17.76 27.65 16.62114 34.22685 
Razorbill 24 16/06/2015 on sea 219.3915 17.77 23.95 152.4585 315.7062 
Shag 1 01/07/2013 on sea 0.554285 101.3 22 0.097031 3.166297 
Shag 2 06/08/2013 on sea 0.554285 100.21 22.03 0.098356 3.123673 
Shag 3 04/10/2013 on sea 0.884381 69.38 23.07 0.241851 3.23383 
Shag 4 24/10/2013 on sea 0.521438 99.93 18.89 0.091309 2.977819 
Shag 5 26/11/2013 on sea 0 0 0 0 0 
Shag 6 09/01/2014 on sea 0 0 0 0 0 
Shag 7 07/02/2014 on sea 0 0 0 0 0 
Shag 8 03/03/2014 on sea 0 0 0 0 0 
Shag 9 15/04/2014 on sea 0 0 0 0 0 
Shag 10 10/05/2014 on sea 0 0 0 0 0 
Shag 11 18/06/2014 on sea 0 0 0 0 0 
Shag 12 23/06/2014 on sea 0 0 0 0 0 
Shag 13 02/07/2014 on sea 0 0 0 0 0 
Shag 14 07/08/2014 on sea 0.550342 101.59 17.82 0.093705 3.232231 
Shag 15 12/09/2014 on sea 0 0 0 0 0 
Shag 16 20/11/2014 on sea 0 0 0 0 0 
Shag 17 25/11/2014 on sea 0 0 0 0 0 
Shag 18 01/12/2014 on sea 0 0 0 0 0 
Shag 19 19/01/2015 on sea 0 0 0 0 0 
Shag 20 06/02/2015 on sea 0 0 0 0 0 
Shag 21 13/03/2015 on sea 0 0 0 0 0 
Shag 22 08/04/2015 on sea 0 0 0 0 0 
Shag 23 04/06/2015 on sea 0 0 0 0 0 
Shag 24 16/06/2015 on sea 0 0 0 0 0 
Black guillemot 1 01/07/2013 on sea 0 0 0 0 0 
Black guillemot 2 06/08/2013 on sea 1.870707 54.6 21 0.646673 5.411583 
Black guillemot 3 04/10/2013 on sea 0 0 0 0 0 
Black guillemot 4 24/10/2013 on sea 0 0 0 0 0 
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Species SurveyID Date Category Estimate CV df LCL UCL 

Black guillemot 5 26/11/2013 on sea 0 0 0 0 0 
Black guillemot 6 09/01/2014 on sea 0 0 0 0 0 
Black guillemot 7 07/02/2014 on sea 0 0 0 0 0 
Black guillemot 8 03/03/2014 on sea 0 0 0 0 0 
Black guillemot 9 15/04/2014 on sea 0 0 0 0 0 
Black guillemot 10 10/05/2014 on sea 0 0 0 0 0 
Black guillemot 11 18/06/2014 on sea 0 0 0 0 0 
Black guillemot 12 23/06/2014 on sea 0.497462 99.02 21 0.089155 2.775622 
Black guillemot 13 02/07/2014 on sea 1.492386 53.08 21 0.52955 4.20579 
Black guillemot 14 07/08/2014 on sea 0 0 0 0 0 
Black guillemot 15 12/09/2014 on sea 0 0 0 0 0 
Black guillemot 16 20/11/2014 on sea 0.67898 100.07 16 0.116134 3.969626 
Black guillemot 17 25/11/2014 on sea 0 0 0 0 0 
Black guillemot 18 01/12/2014 on sea 0 0 0 0 0 
Black guillemot 19 19/01/2015 on sea 0 0 0 0 0 
Black guillemot 20 06/02/2015 on sea 0 0 0 0 0 
Black guillemot 21 13/03/2015 on sea 0 0 0 0 0 
Black guillemot 22 08/04/2015 on sea 0 0 0 0 0 
Black guillemot 23 04/06/2015 on sea 0.497462 99.02 21 0.089155 2.775622 
Black guillemot 24 16/06/2015 on sea 0 0 0 0 0 
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Fig. 3. Distribution and abundance of fulmars recorded during ESAS surveys between July 2013 and June 2015.  

Fig. 5. Distribution and abundance of Manx shearwaters recorded during ESAS surveys between July 2013 and June 

2015.  

Fig. 7. Distribution and abundance of gannets recorded during ESAS surveys between July 2013 and June 2015 for a) 

the colony‐attendance period, and b) the winter period. 

Fig. 9. Distribution and abundance of shags recorded between July 2013 and June 2015. 

Fig. 10. Distribution and abundance of common gulls recorded during ESAS surveys between July 2013 and July 2014. 

Fig. 11. Distribution and abundance of lesser black‐backed gulls recorded during ESAS surveys between July 2013 and 

July 2014. 

Fig. 13. Distribution and abundance of great black‐backed gulls recorded during ESAS surveys between July 2013 and 

June 2015. 

Fig. 14. Distribution and abundance of kittiwakes recorded during ESAS surveys between July 2013 and June 2015 for 

a) the breeding season, b) the autumn period and c) winter period. 

Fig. 16. Distribution and abundance of common guillemots recorded during ESAS surveys between July 2013 and June 

2015 for a) the colony‐attendance period, b) the post‐breeding/chicks‐at‐sea period and c) winter period. 

Fig. 19. Distribution and abundance of razorbills recorded during ESAS surveys between July 2013 and June 2015 for a) 

the colony‐attendance period, b) the chicks‐at‐sea period and c) autumn/winter period. 

Fig. 22. Distribution and abundance of black guillemots recorded during ESAS surveys between July 2013 and June 2015.  
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Fig. 3  Distribution and abundance of fulmar recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (12 survey days), and b) the non‐breeding period (12 
survey days). 

   

a) Breeding (attending colony)  
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Fig. 5  Distribution and abundance of Manx shearwater recorded during ESAS surveys between July 2013 and June 2015 for the breeding period (12 survey days). 
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Fig. 7 Distribution and abundance of gannets recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (12 survey days), and b) the non‐
breeding period (12 survey days). 

   

a) Breeding (attending colony)  
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Fig. 9  Distribution and abundance of shags recorded during ESAS surveys between July 2013 and June 2015 (24 survey days). 
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Fig. 10  Distribution and abundance of common gulls recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (11 survey days), and b) the 
non‐breeding period (13 survey days). 
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Fig. 11 Distribution and abundance of lesser black‐backed  gulls recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (9 survey days), 
and b) the non‐breeding period (15 survey days). 
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Fig. 12  Distribution and abundance of herring  gulls recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (13 survey days), and b) the 
non‐breeding period (11 survey days). 
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Fig. 13  Distribution and abundance of great black‐backed  gulls recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (11 survey days), 
and b) the non‐breeding period (13 survey days). 
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Fig. 14  Distribution and abundance of kittiwakes recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (9 survey days), b) post‐breeding 
period (8 survey day) and c) non‐breeding period (7 survey days). 

 

 

 

 
 

 

a) Breeding (attending colony)   b) Post breeding 
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                                                                                                                                               FHTEP ES. Appendix 9.1 Bird Surveys Technical Report 
ESAS Survey Bird Distribution Maps 

Fig. 16  Distribution and abundance of common guillemots recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (9 survey days), b) 
post-breeding period (3 survey day) and c) autumn/winter period (12 survey days). 
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ESAS Survey Bird Distribution Maps 

Fig. 19  Distribution and abundance of razorbills recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (9 survey days), b) post-breeding 
period (3 survey day) and c) autumn/winter period (12 survey days). 
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ESAS Survey Bird Distribution Maps 

Fig. 22  Distribution and abundance of black guillemots recorded during ESAS surveys between July 2013 and June 2015 (24 survey days) for a) all seasons. 
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ESAS Survey Bird Distribution Maps 

Fig. 23  Distribution and abundance of puffins recorded during ESAS surveys between July 2013 and June 2015 for a) the breeding period (11 survey days), and b) the 
autumn/winter period (13 survey days). 
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Abbreviations 

The following abbreviations are used in this report: 

 AfL – Agreement for Lease (effectively the FHTEP offshore development site) 

 AMR – annual adult mortality rate 

 AR –  Avoidance rate 

 DOE – Department of Environment Northern Ireland 

 ERM – Encounter Rate Modelling 

 ESAS – European Seabirds at Sea (survey method) 

 FHTEP – Fair Head Tidal Energy Park 

 JNCC - Joint Nature Conservation Committee 

 LAT - Lowest Astronomical Tide 

 MMFR - Mean Maximum Foraging Range 

 NIEA – Northern Ireland Environment Agency 

 NRP – Natural Research (Projects) Ltd 

 SAMS – Scottish Association for Marine Science 

 SNH – Scottish Natural Heritage 

 TEC – Tidal Energy Converter (rotor and nacelle) 
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INTRODUCTION 
1. This report examines in detail the potential for Fair Head Tidal Energy Park (FHTEP, the ‘Project’) to kill or 

injure diving birds through collision. It forms Appendix 9.2 to the Project’s Environmental Statement.   

2. Tidal energy converters (TECs) such as tidal stream turbines pose a theoretical risk to some diving bird 
species (McCluskie et al., 2012; Furness et al., 2012).  The risk is theoretical because any effect has yet to 
be empirically demonstrated. Furthermore there is uncertainty as to whether animals of relatively small 
size such as diving seabirds would be struck by a rotor blade or would be swept past the blade while 
entrained within the tidal stream; and whether, were birds to be struck, the strike force would result in a 
trauma sufficient to cause injury or death (Wilson et al., 2007).  For the purposes of impact assessment it is 
cautiously assumed that Project devices do pose a collision risk to diving birds and that the strike force 
could be sufficient to cause injury or death, and therefore this subject merits detailed evaluation. 

3. There is no official guidance relating to assessing collision risk to diving birds from tidal stream 
developments specific to Northern Ireland. Provisional guidance has been produced by Scottish Natural 
Heritage (SNH); this is considered to be appropriate.  Encounter rate modelling (ERM) is recommended by 
SNH to better understand the potential for collision risk to diving seabirds from tidal stream turbines and 
has benefits over alternative methods (SNH, 2016).  Elsewhere ERM  has been used to examine the risk to 
diving seabirds at the European Marine Energy Centre Fall of Warness test site (EMEC, 2014), the Brims 
Tidal Array (BTAL, 2016), both in Orkney,  and for the proposed Perpetuus Tidal Energy Centre test facility 
off the Isle of Wight, England (PTEC, 2014).   

4. Although ERM outputs are quantitative, they should be regarded as only indicative of the level of 
additional mortality/injury that may result.  This is because the models used have not been validated 
empirically, some model parameters are only known imprecisely and actual rates of behavioural 
avoidance/evasion and mortality/injury are unknown. Nevertheless, model outputs are considered useful 
in terms of giving a first order and, most likely, cautious estimate of the absolute magnitude of the 
potential collision risk.   

5. This report was prepared by Natural Research (Projects) Ltd (NRP) and was commissioned by DP Energy 
Ireland (DPEI) on behalf of Fair Head Tidal (FHT). 

Aims 

6. The modelling presented here has three aims: 

 to examine the potential for collisions between TECs and diving birds in the Project’s Agreement 

for Lease (AfL) area;  

 to identify the worst-case scenario, in terms of  TEC design, TEC deployment depth and array 

composition, to use in the project’s impact assessment; 

 to examine how bird mortality (or serious injury) caused by such collision could impact on the 

adult annual mortality rate (AMR) of the regional breeding population of a species. 

Species considered 
7. Five diving species were regularly recorded inside the AfL during the baseline survey programme (ES 

Appendix 9.1, NRP 2016) namely common guillemot (herein after referred to as guillemot), razorbill, 
Atlantic puffin (herein after referred to as puffin), Northern gannet (herein after referred to as gannet) and 
Manx shearwater. Modelling to predict the number of collisions that might result from the Project is 
undertaken for each of these species except gannet. Modelling was not undertaken for gannet because 
this species is considered to have a low vulnerability to collision with TECs (Furness et al., 2012) on account 
of the small amount of time spent at depths >5m (Ropert-Coudert et al., 2008), where they could be 
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exposed to a potential collision risk. Furthermore baseline surveys showed that gannets were typically 
present at low abundance in the context of the size of the regional population (ES Appendix 9.1, NRP 
2016).  

8. Neither European shag nor black guillemot was recorded on the sea inside the AfL during the two-year 
baseline survey programme (ES Appendix 9.1, NRP 2016). The proposed array footprint (i.e. the AfL) has 
an average seabed depth of 49.5m below mean sea level (48.5m below LAT level) , and ranges between 
approximately 40 and 75m.  Shag and black guillemot habitually forage on or close to the seabed and the 
seabed in the AfL is deeper than is likely to result in energetically profitable feeding for them; shag rarely 
forage below 35m (Wanless et al., 1997; Daunt et al., 2006) and black guillemot rarely forage below 30m 
(Cairns, 1992; Masden et al., 2013; Shoji et al., 2015). For these reasons the Project is not considered to 
pose a collision risk to these two species and therefore no modelling was undertaken.    

METHODS 

Model choice 
9. Two models have been developed and published to predict the number of occasions that swimming 

animals may encounter operating TECs and thereby give rise to the potential for harmful collision events 
(SNH, 2016).  Neither model per se takes into account avoidance or evasion behaviour by animals, nor do 
they consider whether the collision strike force is sufficient to result in harm to the animal.  However, 
these things can be accounted for, post-modelling, by applying ‘avoidance rate’ adjustment factors to 
model predictions. 

10. The first model considered is the encounter rate model (ERM) developed by SAMS and CEH (Wilson et al., 
2007), and further elaborated by Band (Annex 3 in EMEC, 2014; SNH, 2016), to predict the potential for 
swimming animals to be harmed by open rotor tidal device types.  This model adapts a predator-prey 
encounter rate model initially developed for jellyfish preying on plankton (Gerritsen and Strickler, 1977).  
ERM estimates the number of encounter events per unit time per device based on the relative velocities 
(i.e., closing velocity) of the ‘predator’ (a rotating turbine) and the ‘prey’ (a swimming animal), and their 
sizes.  This method has the advantage that it makes no assumptions about an animal’s swimming direction 
relative to a rotor. 

11. The second model is the ‘Band’ collision rate model (CRM).  This model was initially developed to estimate 
the risk of collision to flying birds from wind turbines (Band et al., 2007).  The model has two stages. The 
first stage estimates the number of transits by a species through the rotor swept area per unit time 
(typically a season or a year) for the location under investigation.   The second stage estimates the 
likelihood that a flying bird travelling through the rotor swept area will make contact with (i.e., encounter) 
a rotor. The encounter risk (or collision risk as referred to by the authors), before taking into account 
avoidance or evasion, is the product of the output from the two model stages.   

12. The approach used in the Band CRM can also be used to estimate collision risk to diving birds from tidal 
devices.  However, a key assumption made by this model is not met by diving birds and therefore this 
model is considered to be less suitable.  In the CRM model developed for wind farms it is assumed that a 
bird passes through the rotor swept area in level flight (a reasonable assumption based on observing flying 
birds). However, for diving birds, swim trajectories are likely to be inclined to the horizontal or be 
approximately vertical, as they typically have v-shaped or u-shaped dive paths starting at and returning to 
the water surface.     

13. A comparison of the outputs from the Band CRM and ERM models for an open 3-bladed turbine using the 
same input parameters has recently been undertaken (Appendix 3 in EMEC 2014).  This concluded that for 
the range of scenarios tested, the two models gave broadly similar output values but with a relatively 
consistent difference, such that the average number of encounter events predicted by the ERM exceeded 
the number of collisions predicted by the Band CRM model by a factor of approximately 1.4.   
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Avoidance rate 
14. The potential number of harmful collisions is estimated by first undertaking predictive modelling of the 

number of encounters between TECs and diving birds and then adjusting this number by an ‘avoidance 
rate’.   Although not part of the models per se, the greatest uncertainty in terms of the practical application 
of the model outputs is the lack of information on the effectiveness of avoidance and evasion behaviour by 
diving birds (and all other taxa) and the consequences to individual birds of a collision event.    

15. It is reasonable to assume that, based on the behavioural abilities and physical robustness of diving 
seabirds, not all encounters with a TEC will result in harmful collisions.  For example, the authors of the 
SAMS model point out that diving birds have a moderately fast burst speed which, although considerably 
slower than the speed of the outer tips of blades (Fraenkel, 2006), would enable a bird to successfully take 
evasive action under many situations (Wilson et al., 2007).  Furthermore, tidal devices are generally 
relatively small (for example compared to large wind turbines) and are likely to spend a proportion of time 
rotating below their maximum rotation speed (e.g., during slack water periods); together these things will 
mean that at certain times, especially in the inner parts of the rotor swept area, the collision strike force 
may be below that required to cause injury.    

16. An ‘avoidance rate’ is commonly used in collision risk modelling to adjust predictions to take account of 
animals response behaviour and to provide a more realistic estimate of actual number of collisions that 
will occur (SNH, 2016).  The indicative number of collisions that would occur for avoidance rates of 50%, 
90%, 95%, 98% and 99% were calculated. This range is considered by SNH as being appropriate for 
presenting and assessing diving bird collision modelling results for tidal stream arrays (SNH, 2016).  These 
avoidance rates reflect the general view of many biologists working in the field that the actual number of 
collisions will be substantially lower than the predicted number of encounters (EIMR Conference collision 
workshop, 2 May 2014

1
). The question of which avoidance rate is most appropriate for the assessment is 

considered in the Discussion.  

17. It is likely that some collisions between rotors and diving birds, e.g., those involving blunt or slow moving 
parts of a rotor, will be of insufficient force to cause death or serious injury, and thus effectively cause no 
harm to the bird. However, no allowance is included here for the proportion of collisions that are not 
harmful as there is currently no information on the likely magnitude or guidance on this topic for diving 
birds. Were non-harmful collisions to be taken into account, it would have the effect of reducing the 
predictions of collision mortality. 

Model input parameter and assumptions 
18. ERM requires information on the physical dimensions and rotation speed of the moving parts of TECs (i.e., 

the rotor blades), together with data on the size, swimming speed and density at rotor depths of the 
species being assessed.   

19. Model outputs are in terms of encounter events per second per device.  The encounter rate value is then 
scaled up by multiplying it by risk exposure time of interest (e.g., breeding season, non-breeding season, 
etc.) and total number of TEC devices in the array being assessed.   

20. The density of a diving bird species at device depths is estimated from the average density of birds on the 
sea surface (e.g., as determined from ESAS surveys), combined with information on dive frequency, 
duration and depth from published behaviour studies.   

21. The derivation of the device-specific and species-specific parameters that are required for ERM is discussed 
in more detail in the sections below.  A worked example of the ERM calculation for one species is 
presented in Annex 1, together with copies of the spreadsheets for common guillemot and razorbill. 

                                                                 

1
 Environmental Interactions of Marine Renewable Energy Technologies, 2014 
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Tidal device parameters  

22. For informing EIA the potential collision risks posed by three types of TEC device are modelled.  The key 
features of these devices are set out in Table 1.   In all cases the devices would be mounted on the seabed. 
One device type only (the Schottel device) has surface piercing elements.  The three devices types 
examined cover the spectrum of TEC sizes and number of rotors of the full range of devices under 
consideration.  The three TEC devices being considered for the project are described in full in ES Chapter 5:  
Project Description.  

23. The ERM models require input parameters for number of rotors, rotor blade number, rotor blade length, 
rotor blade width (i.e., blade thickness front to back) and rotation velocity of rotors (Table 1).  These 
parameters are known for all device types considered for the FHT development.  

24. ERM also requires a value for the mean rotor velocity relative to the water (the mean tangential velocity to 
the axis). Current speed will vary with a sinusoidal pattern with the tide cycle. Wilson et al. (2007) and 
Band (SNH, 2016) assume that the mean velocity relative to the water will approximate to the root mean 
square velocity of the mean component and the current velocities; this is also assumed for the modelling 
undertaken here.   

25. For the purposes of evaluating the different array options, approximate collision risk values were also 
derived for a 1MW Andritz HS1000 TEC, this being a smaller version of the Andritz HS1250 device. 
Approximations for this smaller Andritz TEC were based on the assumption of an 18m diameter rotor and 
an 8m blade length; all other parameters were assumed to be the same as for the larger version. 

26. For EIA purposes the potential collision risk resulting from eight different array options consisting of 
varying numbers and combinations of the four TEC types is examined. These options are described in full in 
in ES Chapter 5:  Project Description. Four of the array option have ‘a’ and ‘b’ alternatives, which relates to 
the number and type of cable connection hubs. As these hubs have no influence on collision risk, both 
alternatives are predicted to pose the same collision risk and they are therefore not distinguished between 
here.  
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  Table 1.  TEC parameters used for encounter rate modelling 

Element EIA TEC 1 

Andritz 

EIA TEC 2 

SeaGen U20 

EIA TEC 3 

Schottel 

Rated output 1.25MW 1.5MW 55KW 

Rotor diameter 26m 20m 5m 

No. of rotors expected on structure 1 2 36 

Distance between rotors (based on rotor 
axis/hub centreline) 

n/a 24m 5.15 

Blade length 11.1m 9m 2.25m 

Blade thickness (front to back, half-way 
along blade)  

0.20m 0.24m 0.10m 

No. of blades per rotor 3 3 3 

Swept area per rotor 531m
2
 314.2m

2
 19.6m

2
 

Mean rotation speed  (RPM) 8.6 9.24 36.0 

Rated speed 2.3m/s 2.82m/s 2.6m/s 

Minimum blade tip surface  clearance 5m 5m 5m 

    

Blade pitch Variable Variable Fixed 

Mean rotor velocity (m/s) 

(mean tangential blade speed) 

5.34 4.78 4.64 

Mean current speed during operation (m/s) 1.88 1.97 1.88 

Mean blade speed relative to water (m/s) 4.43 4.23 7.51 

% of time turbines not rotating (% of time 
when current speed is below  rotor cut-in 
speed) 

23.8% 30.2% 23.8% 

 

Turbine depth 

27. The models consider two depth scenarios for TEC placement in the water column in relation to surface 
clearance, as set out in Table 2. The two depths scenarios considered are the minimum and maximum 
surface clearance scenarios under consideration, namely 5m surface clearance and 8m surface clearance 
below LAT respectively.  

28. The species considered vary in the proportion of underwater time spent a different depths (Table 3).  For 
razorbill, puffin and Manx shearwater, the expected time spent in each depth 1m-band decreases sharply 
with increasing depth. Therefore the potential for collision encounters for these species is highly sensitive 
to the where in the water column a turbine operates; collision risk is highest when turbines are positioned 
relatively close to the surface, i.e. minimum surface clearance. In contrast, studies of common guillemots 
show that this species typically dives to deeper levels, with the highest proportion of their underwater 
time typically spent below 30m depth (Thaxter et al., 2012), as illustrated in Figure 1. Therefore, the 
collision risk predictions for this species are generally greater for scenarios in which  turbines are deployed 
at more than 30m depth  in the water column.  

29. Despite the intra-specific differences in time spent at different depths, and within the relatively narrow 
turbine deployment depth range proposed (between 5m and 8m rotor surface clearance), for all species 
examined the greatest potential for collision risk is to deploy turbines at 5m below LAT (Table 5).  
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Table 2.   TEC operating depth scenarios modelled by ERM.  

TEC operating  depth scenario  Rotor surface clearance  

(m below LAT
1
) 

Shallowest  5 

Deepest  8 

1
The difference between LAT level and mean sea level (MSL) at the AfL is approximately 1 metre.  

Seabird parameters 

30. The ERM requires input parameters about the diving bird species being examined, namely: the size of the 
bird (body length and wing span), average swimming speed, average density at rotor depth and the length 
of time that birds are exposed to a collision risk (exposure time).   

31. Information on bird size is sourced from BTO Bird Facts website (http://www.bto.org/about-
birds/birdfacts) which in turn is based on published information on biometrics (e.g.  Cramp, 1985) (Tables 2 
to 5).    

32. For the auk species the mean on-sea areal density (birds/km
2
) for the time of year of interest, as 

determined from the baseline ESAS surveys, is used as a starting point for calculating underwater density 
(ES Appendix  9.2, NRP 2016).  For Manx shearwater the areal density of all birds recorded in the baseline 
surveys is used (i.e., birds on the sea plus birds in flight).  This is then combined with published information 
on time budget to give an estimate of underwater areal density.  Even though collision risk is limited to the 
AfL, the mean seasonal density values used are those derived from the whole survey area as these are 
considered a more robust measure of density because of the tighter confidence limits. Examination of the 
baseline survey species distribution map for these species shows that there are no obvious differences in 
the use of the AfL and Survey Area for the species considered.  

33. Information on time spent at different depths (Table 3) is then used to estimate proportion of underwater 
time spent at rotor depth by summing the %-underwater-time value for all 1m-depth bands occupied by 
the rotors.  These estimates were then combined to give the estimated density (birds/m

3
) at rotor depth, 

the density parameter required for ERM.  Consideration was given to the methods suggested in SNH 2016 
for estimating density at rotor depth, however this was considered to be less appropriate than the method 
described below on account of the relatively large water depth at the site and the shape of the time-at-
depth curves. 

Time spent under water and time at rotor depth 

34. Estimates of the proportion of at-sea time spent underwater and the proportion of this time assumed to 
be at rotor depth for the Fair Head site were derived from published literature. From these data the % of 
underwater time spent at each depth was calculated (Table 3) and this is also shown graphically in term of 
estimated percentage of underwater time each depth is exceeded (Figure 1) to show the species-specific 
pattern of depths use .  

35. Although there are numerous studies reporting diving behaviour for the species examined few of them 
provide the detailed information on depth-specific time spent underwater (i.e., time vs depth)  that is 
required to parameterise the models of the species that routinely forage in the within the water column 
(as opposed to foraging at or close to the seabed).  Values for maximum and mean diving depth, and 
maximum and mean dive duration alone are not sufficient to reasonably establish the underwater time vs 
depth relationship.  In any case care needs to be exercised in interpreting reported results as there are 
inconsistency in terminology, for example sometimes means or medians refer to the sample of dives 
recorded and at other time they refer to the sample of birds tagged.  

http://www.bto.org/about-birds/birdfacts
http://www.bto.org/about-birds/birdfacts
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Figure 1. The estimated % of underwater time plotted against depth. 

Figure 1 is based on the values in Table 3. 

Common guillemot, razorbill and puffin 

36. For common guillemot and razorbill the study by Thaxter et al. (2010) conducted in SE Scotland provides 
the information required and this is used here to estimate the likely percentage of time spent at rotor 
depth Table 3).   

37. The maximum dive depth reported by Thaxter et al. 2010 for common guillemot, 62m, (these authors do 
not calculate a median maximum depth) was in line with the median (across birds) maximum of 
approximately 50m reported by Barrett and Furness (1990).  However these studies contrast with results 
reported by Tremblay et al. (2003) for common guillemot at another site in Norway where dive depth was 
appreciably lower with maximum depth was 37m, and mean dive depth of just 10m compared to a 
corresponding mean of approximately 31m in the Thaxter et al. study.  The relatively shallower dive depths 
reported by Tremblay et al. might reflect more modest seabed depths at the study area.  The pattern of 
dive depths recorded by Thaxter et al. is likely to be towards the upper (deeper) end of the depth range 
targeted by this species. The use of time-at-depth data from a study where the birds choose to dive 
relatively deep (such as the Thaxter et al. study) will lead to more conservative (higher) predictions of 
encounter rate from the modelling. 

38. In the case of razorbill Thaxter et al. (2010) report a maximum dive depth of 32m, and this compares to a 
median (across birds) maximum depth of 25-30m reported by Barret and Furness (1990).  Other studies of 
razorbill diving behaviour also report this species diving to relatively shallow depths compared to common 
guillemot. For example, Shoji et al. (2015) report a mean dive depth of 8.2m and a mean maximum dive 
depth of 30.7m for chick rearing adults breeding on Skomer Island, Wales. Chick-rearing razorbills off 
Iceland were rarely recorded foraging at depths greater than 35m (maximum depth 41m) (Dall’Antonia et 
al., 2001) and the mean dive depth attained in a Baltic study was below 15m (this could be a reflection of 
relatively shallow seabed depths in the study area). Thus all studies are in line with the results of Thaxter et 
al. study in indicating that razorbills spend only a very small proportion of underwater time below 30m.   
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39. The study by Thaxter et al. was undertaken at the Isle of May, SE Scotland. The range of sea depths within 
50km of the Isle of May (i.e. the areas likely to be most targeted for foraging by common guillemot and 
razorbill) rarely exceed 100m, (http://www.doggerbank.nl/index-old.htm ) and are thus similar to the 
range of depths in the AfL (40-75m).   

40. An important feature of the percentage of time versus depth exceedance relationship for common 
guillemot (Figure 1) shows that disproportionately more time is spent at intermediate depths, this is the 
cause of the notable bulge in the plotted line. Thus, for common guillemot the worst case scenario for 
collision risk would be to positioning turbines at the depth range that corresponds to bulge  of the plot (i.e. 
the right hand side of the bulge). 

41. For puffin no estimate of the proportion of at-sea time spent under water was found in the literature.  This 
figure was therefore derived from information on time adults are absent from the colony (Creelman and 
Storey, 1991) and information on the daily time spent underwater (Spencer, 2012).  Creelman and Storey 
(1991) showed that during the breeding season adult puffins are absent from the colony for approximately 
67% of daylight hours (derived as follows: 75% of hours during 30-day pre-laying period; 45% of hours 
during 50-day incubation and brooding a period; and, 87% of hours during remainder of chick rearing, a 40-
day period).  Assuming that 10% of the time away is spent in flight (in absence of flight time budget data 
for puffin, the value from Thaxter et al.  (2010) for common guillemot is used), then this suggests that 
during the breeding season puffins spend approximately 60% of daylight hours on or below the sea 
surface.  For Fair Head this translates to approximately 10 hours per day.   Spencer (2012) showed that 
breeding puffins undertook an average of 256 dives per day of mean duration 48.7 seconds, giving a daily 
time below water of 3.46 hours.  Combining the two figures gives an estimate of 34.6% of at-sea daylight 
time spent underwater during the breeding season.  For the non-breeding season it is assumed that the 
daily time spent underwater is the same as during the breeding season, and that a reasonable estimate of 
the percent of time underwater is given by this figure divided by mean day length (3.46 hours/ 9.75 hrs).   
This gives a value of 35.5%.  For the models a more precautionary figure of 40% is used for both periods of 
the year. 

42. For puffin the time-depth logger results for over 8,000 dives recorded by Spencer were used to derive the 
time-at-depth relationship required for the models (Table 3, Figure 1). The Spencer study recorded a mean 
maximum dive depth of 28m. Results from Barrett and Furness, 1990 also show that puffin rarely exceed 
25-30m depth. Similarly, Shoji et al. (2015) report a mean dive depth of 11.8m and a mean maximum dive 
depth of 36m for chick rearing adults breeding on Skomer Island, Wales. Therefore it is a reasonable 
assumption that only a negligible proportion of underwater time is spent below 30 m.   

43. The time spent at different depths was estimated from data on dive-depth frequency to different depths 
(Spencer, 2012) and the relationship between dive duration and dive depth.  Spencer does not detail the 
exact relationship between duration and depth, but states that dive duration increased linearly with depth.  
For the purposes of estimating time spent at each depth it was assumed that dive time increases by two 
seconds for every additional metre of attained.  This figure is consistent with a mean descent/ascent rate 
of 1 m/s underwater and is used as the basis for estimating the assumed time spent at different depths 
(Table 3).   

44. Note the reports of these auk species exceptionally attaining much greater dive depths off Newfoundland 
(approx. 180m for common guillemot, approx. 140m for razorbill and approx. 60m for puffin) are based on 
incidental captures in fisheries gill nets (Piatt and Nettleship, 1985) and therefore may not be reliable; the 
data used here is derived from studies using modern time-depth loggers which are considered to be much 
more reliable. 

Manx shearwater 

45. For Manx shearwater it is cautiously assumed that 5% of the daylight time is spent foraging underwater 
(Table 3).  This figure is based on a study of tagged birds that demonstrated that chick-provisioning Manx 
shearwaters make on average make approximately 10 dives per hour during daylight hours and that on 
average dive duration is around 18 secs (figures derived from results of Shoji et al., 2016). 

http://www.doggerbank.nl/index-old.htm
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Accounting for age 

46. As the aim of the modelling is to predict impact of collisions on adult mortality rate, an adjustment is made 
to the density figure to discount for the proportion of immature birds present. The species examined here 
cannot be reliably aged in the field.  For these species the proportion of adults assumed to be present is 
informed by the analysis of population age-structure presented by Furness (2014).   

Exposure time 
47. Exposure time is the amount of time the bird population being investigated is potentially exposed to a 

collision risk.  This is required in terms of exposure time per year as the aim is to estimate the impact 
collision mortality might have on a population’s annual mortality rate. In this case birds are only exposed 
to a collision risk when they are diving, so exposure time is the annual sum of the periods of each day 
when diving is likely to occur. 

48. For practical reasons governing the need to retrieve tags of the species of interest, telemetry-tagging 
studies to date of auk diving behaviour have focussed on the early part of the chick-rearing period. 
Typically these studies show that birds dive throughout the daylight period and may also dive during 
twilight conditions. For common guillemot, a study from northern Britain showed that diving activity 
sometimes occurs in the darkest hours of the night albeit at a greatly reduced rate (RSPB FAME 
unpublished data).  Of course the chick-rearing period is when food demands are likely to be greatest and 
also is approximately coincident with the summer solstice, a time of year when full darkness is not 
achieved during the middle of the night in northern Britain.   

49. For auk species, the potential exposure time was assumed to be the period from the beginning of nautical 
twilight in the morning (approx. 1 hour 40 minutes before sunrise, actual value depends on time of year) to 
the end of nautical twilight in the evening (approx. 1 hour 40 minutes after sunset). Calculating auk 
exposure period using nautical twilight is considered precautionary as it is likely to overestimate the period 
of assumed exposure. For example, at the latitude of Fair Head, nautical twilight extends throughout the 
night for a few days around the summer solstice, yet tagging studies show there is very low or no diving 
activity for a period of approx. two hours in the middle of the night at this time of year.   

50. Civil twilight was also considered as a basis for estimating the exposure time for auks but rejected as it was 
considered likely to underestimate the exposure period (civil twilight begins approx. 40 minutes before 
sunrise and ends approx. 40 minutes after sunset, actual values depend on time of year). At the latitude of 
Fair Head the period between the end of civil twilight and the start of civil twilight (i.e. the ‘night’ period) 
at the summer solstice is approx. four hours long, longer than the period of low or no diving activity shown 
to occur by tagging studies of guillemot at this time of year (RSPB FAME unpublished data).    

51. The study by Shoji et al., (2016) of diving behaviour by Manx shearwaters breeding on Skomer Island in 
south Wales shows that this species does not dive at night or during twilight. Therefore for this species the 
assumed exposure period was based on day length calculated from sunrise to sunset. 

52. Daily values through the year for the times of sunrise, sunset, nautical twilight and civil twilight for Belfast 
were used to calculate exposure time using an online day length calculator (https://www.
timeanddate.com/sun/uk/belfast).   In the ERM models, exposure time is considered in seconds per season 
of the year examined as the model predictions are in terms of encounters per second.    

  

https://www.timeanddate.com/sun/uk/belfast
https://www.timeanddate.com/sun/uk/belfast
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Table 3.  Assumed percentage of underwater time spent in each 1-metre depth band.  

Depth band  (m) Common guillemot 
1
 Razorbill 

1
 Puffin 

2
 Manx shearwater 

3
 

0-1 0.1% 2.9% 12.8% 10.1% 

1-2 0.2% 5.8% 12.8% 10.1% 

2-3 0.7% 7.8% 12.8% 10.1% 

3-4 1.1% 9.8% 11.1% 8.4% 

4-5 1.0% 10.1% 9.5% 7.3% 

5-6 0.8% 10.4% 7.8% 6.6% 

6-7 0.9% 8.7% 6.3% 6.0% 

7-8 1.0% 7.0% 5.2% 5.5% 

8-9 1.0% 5.1% 4.3% 4.7% 

9-10 0.9% 3.1% 3.5% 4.0% 

10-11 1.1% 3.2% 2.9% 3.6% 

11-12 1.4% 3.3% 2.4% 3.2% 

12-13 1.4% 2.9% 2.0% 2.9% 

13-14 1.5% 2.4% 1.6% 2.5% 

14-15 1.4% 2.2% 1.3% 2.1% 

15-16 1.3% 2.1% 1.0% 1.8% 

16-17 1.4% 1.9% 0.80% 1.6% 

17-18 1.5% 1.7% 0.60% 1.5% 

18-19 1.3% 1.5% 0.42% 1.2% 

19-20 1.1% 1.2% 0.30% 1.0% 

20-21 1.0% 1.1% 0.22% 0.8% 

21-22 0.8% 1.0% 0.16% 0.7% 

22-23 1.1% 1.0% 0.11% 0.6% 

23-24 1.4% 1.0% 0.08% 0.6% 

24-25 1.4% 0.7% 0.05% 0.5% 

25-26 1.5% 0.5% 0.03% 0.4% 

26-27 1.2% 0.5% 0.02% 0.3% 

27-28 0.9% 0.4% 0.02% 0.3% 

28-29 0.8% 0.2% 0.01% 0.3% 

29-30 0.7% 0.0% 0.00% 0.2% 

30-31 0.7% 0.1% 0.0% 0.2% 

31-32 0.8% 0.1% 0.0% 0.1% 

32-33 0.8% 0.1% 0.0% 0.1% 

33-34 0.8% 0.0% 0.0% 0.1% 

34-35 0.8% 0.0% 0.0% 0.1% 

35-36 0.9% 0.0% 0.0% 0.08% 

36-37 1.0% 0.0% 0.0% 0.07% 

37-38 1.2% 0.0% 0.0% 0.06% 

38-39 1.5% 0.0% 0.0% 0.05% 

39-40 1.8% 0.0% 0.0% 0.04% 

40-41 2.0% 0.0% 0.0% 0.03% 

41-42 2.2% 0.0% 0.0% 0.03% 

42-43 2.2% 0.0% 0.0% 0.03% 
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Depth band  (m) Common guillemot 
1
 Razorbill 

1
 Puffin 

2
 Manx shearwater 

3
 

43-44 2.2% 0.0% 0.0% 0.03% 

44-45 2.3% 0.0% 0.0% 0.02% 

45-46 2.4% 0.0% 0.0% 0.02% 

46-47 2.6% 0.0% 0.0% 0.02% 

47-48 2.8% 0.0% 0.0% 0.01% 

48-49 3.2% 0.0% 0.0% 0.009% 

49-50 3.6% 0.0% 0.0% 0.006% 

50-51 3.8% 0.0% 0.0% 0.004% 

51-52 3.9% 0.0% 0.0% 0.002% 

52-53 3.3% 0.0% 0.0% 0% 

53-54 2.7% 0.0% 0.0% 0% 

54-55 2.3% 0.0% 0.0% 0% 

55-56 1.9% 0.0% 0.0% 0% 

56-57 2.0% 0.0% 0.0% 0% 

57-58 2.1% 0.0% 0.0% 0% 

58-59 2.5% 0.0% 0.0% 0% 

59-60 2.9% 0.0% 0.0% 0% 

60-61 2.2% 0.0% 0.0% 0% 

61-62 1.6% 0.0% 0.0% 0% 

62-63 0.9% 0.0% 0.0% 0% 

63-64 0.2% 0.0% 0.0% 0% 

64-65 0.2% 0.0% 0.0% 0% 

65-66 0.2% 0.0% 0.0% 0% 

66-67 0.1% 0.0% 0.0% 0% 

68+ 0.1% 0.0% 0.0% 0% 

Date derived from: 
1 

Thaxter et al., 2010,  
2
 Spencer, 2012 

3
 Shoji et al., 2016 
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Table 4.  Input parameters for common guillemot. 

Parameter Units Season Value Comment/source 

Exposure period daylight and 
twilight 

hours 

Colony, March -July 2933.4 

Based on nautical twilight Chicks-at-sea, Aug-Sept 1018.8 

Non-breeding, Oct-Feb 1761.9 

Mean surface areal density 
birds/ 
km

2
 

Colony, March -July 14.92 

From baseline ESAS survey results  
(Birds TR) 

Chicks-at-sea, Aug-Sept 13.65 

Non-breeding, Oct-Feb 7.92 

Proportion of  at-sea time 
spent underwater 

  All seasons 0.25 

Thaxter et al.  2010, mean dive 
duration x dive pause ratio, study gives 
value of 0.238, more precautionary 
value of 0.25 used. 

Proportion of adults    
Breeding, Mar-Sep 0.70 

Based on Furness 2014 
Non-breeding, Oct-Feb 0.57 

Assumed swim speed m/s All seasons 1.8 Watanuki et al.  2006 (value 1.7 m/s) 

Bird length  m All seasons 0.40 BTO Bird Facts website 

Bird wing length  m All seasons 0.67 BTO Bird Facts website 

Bird effective radius factor m All seasons 2.55 Band (in EMEC 2014) 

Bird effective encounter 
radius  

m 
All seasons 

0.26 Band (in EMEC 2014) 

Adult annual mortality rate   All seasons 6.1% Horswill and Robinson 2015 

Biologically relevant receptor 
population 

adults 
Breeding, Mar-Sep 269,000 

Breeding adults in MMFR+1SD, derived 
from Seabird 2000 census data and 
adjusted for recent changes at major 
colonies (JNCC SMP database).   

Non-breeding, Oct-Feb 1,139,220 Furness, 2014 

 

Table 5. Input parameters for percent of underwater time spent at rotor depth by common guillemot. 

TEC device Operating depth scenario 
  (relative to LAT level) 

Estimated percent of underwater 
time spent at rotor depth 

Andritz HS1250 
Shallowest, 5m surface clearance  29.4% 

Deepest, 8m surface clearance  28.9% 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance  24.4% 

Deepest, 8m surface clearance  24.3% 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance  24.4% 

Deepest, 8m surface clearance  24.3% 
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Table 6.  Input parameters for razorbill. 

Parameter Units Season Value Comment/source 

Exposure period daylight and 
twilight 

hours 

Colony, April -July 2483.0 

Based on nautical twilight Chicks-at-sea, Aug-Sept 1018.8 

Non-breeding, Oct-Mar 2212.2 

Mean surface areal density 
birds/ 
km

2
 

Colony, April -July 4.50 

From baseline ESAS survey results  
(Birds TR) 

Chicks-at-sea, Aug-Sept 0.77 

Non-breeding, Oct-Mar 1.32 

Proportion of  at-sea time 
spent underwater 

  All seasons 0.20 

Thaxter et al.  2010, mean dive 
duration x dive pause ratio, study gives 
value of 0.174, more precautionary 
value of 0.20 used. 

Proportion of adults    
Breeding, Mar-Sep 0.70 

Based on Furness 2014 
Non-breeding, Oct-Feb 0.57 

Assumed swim speed m/s All seasons 1.7 Watanuki et al.  2006 (value 1.61 m/s) 

Bird length  m All seasons 0.38 BTO Bird Facts website 

Bird wing length  m All seasons 0.66 BTO Bird Facts website 

Bird effective radius factor m All seasons 2.55 Band (in EMEC 2014) 

Bird effective encounter 
radius  

m 
All seasons 

0.26 Band (in EMEC 2014) 

Adult annual mortality rate   All seasons 10.5% Horswill and Robinson 2015 

Biologically relevant receptor 
population 

adults 

Breeding, April-Sep 44,000 

Breeding adults in MMFR+1SD, derived 
from Seabird 2000 census data and 
adjusted for recent changes at major 
colonies (JNCC SMP database).   

Non-breeding, Oct-March 

606,914 

(341,422  

Nov/Dec) 

Furness, 2014  

 

 

Table 7. Input parameters for percent of underwater time spent at rotor depth by razorbill. 

TEC device Operating depth scenario 
  (relative to LAT level) 

Estimated percent of underwater 
time  spent at rotor depth 

Andritz HS1250 
Shallowest, 5m surface clearance 53.1% 

Deepest, 8m surface clearance  32.4% 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance  51.7% 

Deepest, 8m surface clearance  32.1% 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance  52.2% 

Deepest, 8m surface clearance  32.1% 
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Table 8.  Input parameters for puffin. 

Parameter Units Season Value Comment/source 

Exposure period daylight and 
twilight 

hours 
Breeding, April - Aug 3041.6 

Based on nautical twilight 
Non-breeding, Sept - Mar 2672.5 

Mean surface areal density 
birds/ 
km

2
 

Breeding, April - Aug 0.50 From baseline ESAS survey results  
(Birds TR) Non-breeding, Sept - Mar 0 

Proportion of  at-sea time 
spent underwater 

  All seasons 0.4 
Derived from studies by Creelman and 
Storey 1991, and Spencer 2012.  Actual 
estimate 0.346 (full details in text). 

Proportion of adults    
Breeding, April - Aug 0.67 

Based on Furness 2014 
Non-breeding, Sept - Mar 0.55 

Assumed swim speed m/s All seasons 1.6 Watanuki et al.  2006 (value 1.61 m/s) 

Bird length  m All seasons 0.28 BTO Bird Facts website 

Bird wing length  m All seasons 0.55 BTO Bird Facts website 

Bird effective radius factor m All seasons 2.55 Band (in EMEC 2014) 

Bird effective encounter 
radius  

m 
All seasons 

0.22 Band (in EMEC 2014) 

Adult annual mortality rate   All seasons 9.4% Horswill and Robinson 2015 

Biologically relevant receptor 
population 

adults 
Breeding, April - Aug 11,300 

Breeding adults in MMFR+1SD, derived 
from Seabird 2000 census data and 
adjusted for recent changes at major 
colonies (JNCC SMP database).   

Non-breeding, Sept - Mar 304,557 Furness 2014 

 

 

Table 9. Input parameters for percent of underwater time spent at rotor depth by puffin. 

TEC device Operating depth scenario 
  (relative to LAT level) 

Estimated percent of underwater time  
spent at rotor depth 

Andritz HS1250 
Shallowest, 5m surface clearance 33.3% 

Deepest, 8m surface clearance  17.5% 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance  33.3% 

Deepest, 8m surface clearance  17.5% 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance  33.3% 

Deepest, 8m surface clearance  17.5% 
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Table 10.  Input parameters for Manx shearwater. 

Parameter Units Season Value Comment/source 

Exposure period daylight 
(sunrise to sunset) 

hours 
Breeding, Mar - Sept 2794.4 

Based on sunrise to sunset. 
Non-breeding, Oct - Feb 1704.0 

Mean surface areal density 
birds/ 
km

2
 

Breeding, Mar - Sept 0.80 From baseline ESAS survey results  
(Birds TR) Non-breeding, Oct - Feb 0.0 

Proportion of  at-sea time 
spent underwater 

  All seasons 0.05 Derived from Shoji et al. 2016 

Assumed proportion of 
adults  

  Breeding, Mar - Sept 1 
Precautious assumption that all birds 
using AfL are adults. 

Assumed swim speed m/s All seasons 1.5 Derived from Shoji et al. 2016 

Bird length  m All seasons 0.34 BTO Bird Facts website 

Bird wing length  m All seasons 0.82 BTO Bird Facts website 

Bird effective radius factor m All seasons 2.55 Band (in EMEC 2014) 

Bird effective encounter 
radius  

m 
All seasons 

0.32 Band (in EMEC 2014) 

Adult annual mortality rate   All seasons 9.5% Brooke 1990 

Biologically relevant receptor 
population 

adults 
Breeding, April - Sept 262,500 

Breeding adults in MMFR, derived from 
Seabird 2000 census data.   

Non-breeding, Oct - March 0 Furness 2014 

 
 
 

Table 11. Input parameters for percent of underwater time spent at rotor depth by Manx shearwater. 

TEC device Operating depth scenario 

(relative to LAT level) 
Estimated percent of underwater time  
spent at rotor depth 

Andritz HS1250 
Shallowest, 5m surface clearance 46.6% 

Deepest, 8m surface clearance  30.7% 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance  51.3% 

Deepest, 8m surface clearance  34.3% 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance  45.5% 

Deepest, 8m surface clearance  30.0% 
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RESULTS 

Model outputs 

All species 

53. The numbers of predicted encounters per annum for each device type for the operating depth scenarios 
examined are presented (Tables 13, 17, 21 and 25).  These tables show both the predicted numbers of ‘no 
avoidance’ encounters with all individuals and the number of encounters involving adults from the regional 
breeding population. The numbers in these tables are not adjusted to take account of any factors that may 
prevent an encounter resulting in mortality such as avoidance behaviour.  The worst case operating depth 
scenario for each device is highlighted by a pink background. 

54. The number of potential adult collision deaths that might be caused by the various 100MW arrays with 
devices operating at the worst case depth scenario is examined for indicative avoidance rates of 50%, 90%, 
95%, 98% and 99%   (Tables 14, 18, 22 and 26).  

55. For each species, the effect of the potential 100MW array collision mortality on the adult annual mortality 
rate of the regional breeding populations is examined for a 98% avoidance rate (Tables 14, 18, 22 and 26). 
The predicted change in the annual mortality rate is considered to be the most appropriate measure to 
assess the potential impact of the project on the species’ population. It should be noted that the change in 
the mortality rate shown in the tables is a percentage of the annual rate and not an absolute change. For 
example, a 2% change to a baseline AMR of 10.0% would result in a new AMR of 10.2%. 

56. The numbers of adult deaths per year would be expected to change with time through the operational life 
of the project directly in line with changes in population size, however the percentage effect on the 
mortality rate would be expected to remain the same irrespective of population change provided the 
relative importance to a species of the Fair Head AfL for foraging remained the same.   

Common guillemot 

57. Common guillemots occur very commonly throughout the year in the Fair Head AfL, especially during the 
breeding (March to July) and post-breeding periods of the year (August to September) (ES Appendix  9.2, 
NRP 2016).  This species forages in mid-water depths, with dives typically attaining depths of between 10 
and 60m below the surface (Thaxter et al., 2010).  The combination of high abundance and the potential to 
dive to rotor depths means that there is greater potential for collision risk to common guillemots than any 
of the other species examined. 

58. The AfL is approx. 8km at closest from the common guillemots breeding on Rathlin Island. Rathlin Island is 
the second largest guillemot colony in Britain and Ireland and at the most recent census in 2011 held 
130,445 adults (raw count uncorrected for colony attendance) (Allen et al., 2011).  Telemetry studies of 
tagged common guillemots breeding on Rathlin Island show that Rathlin birds commonly forage in the 
Survey Area (Curry, 2010). Using the method recommended by SNH to estimate the proportion of birds 
using an offshore area to originate from different breeding colonies (SNH, 2014), it is estimated that 93% 
of the birds using the AfL in the breeding and post-breeding seasons are from Rathlin Island. This high 
value reflects the combination of the close proximity of Rathlin Island and the large numbers breeding 
there.  

59.  Common guillemots typically disperse widely away from breeding areas during the non-breeding period, 
and at this time there is extensive mixing of breeding populations (Wernham et al., 2002).   However, some 
adults return to breeding colonies during the winter (Harris & Wanless, 1990).   It is assumed that all 
collisions during the breeding season and half the collisions during the non-breeding period of the year 
(October to February) involve individuals from the regional breeding population.   
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60. The modelling predicts that approximately 82% of the predicted encounters with common guillemot would 
occur during the breeding and post-breeding periods of the year (Table 12), reflecting the higher densities 
typically present at these times compared to the winter months. 

Table 12. The percentage of predicted common guillemot encounters occurring in each season and the 
percentage assumed to be from the regional breeding population. 

Season % of predicted adult 
encounters 

% from regional breeding 
population 

Colony attendance (March to July) 61.2% 100% 

Post-breeding (August to September) 20.4% 100% 

Non-breeding (October to February) 18.4% 50% 

 

61. The model predicted number of ‘no avoidance’ encounters with common guillemot for each device type 
show low sensitivity to the turbine operation depth over the relatively narrow depth range examined 
(Table 13). The ERM predicts that TECs operating at both depth scenarios pose a very similar level of 
collision risk; the shallower scenario is predicted to pose a marginally higher risk so this is considered to be 
the worst case. 

Table  13. The number of 'no avoidance' encounters with common guillemot per device per annum predicted 
by ERM for all individuals and for adults from regional breeding population.  

TEC device Operating depth scenario 
(relative to LAT level) 

Predicted no. of 
encounters, all birds 

Predicted no. of 
encounters,  regional 

adults 

Andritz HS1250 

Shallowest, 5m surface clearance 56 35 

Deepest, 8m surface clearance  
55 35 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance  87 55 

Deepest, 8m surface clearance  86 55 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance  324 206 

Deepest, 8m surface clearance  322 205 

Pink shading indicates the worst case scenario 

 

62. The predicted number of encounters for the various 100MW array options considered are presented in 
Tables 14 for the shallowest depth scenario. The numbers in these tables are adults in the regional 
breeding population. 

63. The potential number of collision deaths that would occur for each of the 100MW Array Options is 
predicted for the shallowest depth scenario (Tables 14).  The numbers in this table is also a prediction for 
adults in the regional breeding population. The effects of this additional mortality calculated for a 98% 
avoidance rate on the baseline adult annual mortality rate (AMR) is also shown in the table.  

64. The worst case prediction for common guillemot is Array Option 6 with a surface clearance of 5m below 
LAT. For this scenario it is predicted that for a 98% avoidance rate this could result in the deaths of 72 adult 
common guillemots from the regional breeding population each year (Table 15).     

65. Assuming a regional breeding common guillemot population of 269,000 adults (ES Appendix 9.2, NRP 
2016) and an adult mortality rate of 6.1% (Horswill and Robinson, 2015), the baseline number of adult 
deaths in the population is estimated at 16,409 birds per annum.  The additional mortality from 72 
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collision deaths would cause the adult annual mortality rate to increase by 0.4%,   i.e., a change from the 
assumed baseline rate of 6.10% to 6.13% (Table 15).  Different avoidance rates (e.g., rates of 90%, 95% and 
99%) result in correspondingly proportionate changes to the predicted adult mortality rate. 

66. Assuming that 93% of the birds in the AfL originate from Rathlin Island and a 98% avoidance rate, it is 
estimated that the worst case array option would result in 67 adult deaths of Rathlin Island birds each 
year. Assuming a Rathlin Island population of 174,796 adults (the most recent count corrected by a factor 
of 1.34 for colony attendance (Mitchell et al., 2004)), 67 additional deaths a year would cause the annual 
adult mortality rate for Rathlin Island to increase by 0.6%,   i.e., a change from the assumed baseline rate 
of 6.10% to 6.14%. 

 

Table 14.  Estimated number of encounters with adult common guillemot from the regional breeding 
population for each 100 MW array option with turbines deployed at the minimum surface clearance of 5m 
below LAT. 

Array  
option 

No. devices Worse case number adult encounters Total adult 
encounters 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

1 0 0 34 0 0 0 1,878 0 1,878 

2 0 0 30 5 0 0 1,657 1,029 2,687 

3 76 0 2 0 2,688 0 110 0 2,799 

4 68 0 2 5 2,405 0 110 1,029 3,545 

5 80 0 0 0 2,830 0 0 0 2,830 

6 72 0 0 5 2,547 0 0 1,029 3,576 

7 0 100 0 0 0 ca. 2,120 0 0 ca. 2,120 

8 0 90 0 5 0 ca. 1,908 0 1,029 ca. 2,937 

1
 Estimated to pose approx. 60% of the encounter risk to common guillemot of an Andritz HS1250 TEC for this operation depth 

scenario. 

Pink shading indicates the worst case scenario 

 

Table 15.  Worst case estimated number of deaths of adult common guillemot from the regional breeding 
population for each 100 MW array option for a range of avoidance rates, and the effect of this mortality on 
an assumed baseline annual mortality rate (AMR) of 6.1% using a 98% avoidance rate (AR). 

Array  
option 

Total adult 
encounters 

Estimated adult deaths per year Estimated 
change in 

baseline AMR 
for 98% AR   50% AR 90% AR 95% AR 98% AR 99% AR 

1 1,878 939 188 94 38 19 0.2% 

2 2,687 1,343 269 134 54 27 0.3% 

3 2,799 1,399 280 140 56 28 0.3% 

4 3,545 1,773 355 177 71 35 0.4% 

5 2,830 1,415 283 141 57 28 0.3% 

6 3,576 1,788 358 179 72 36 0.4% 

7 2,120 1,060 212 106 42 21 0.3% 
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8 2,937 1,469 294 147 59 29 0.4% 

Pink shading indicates the worst case scenario 

 

Razorbill 

67. Razorbills occur commonly throughout the year in the Fair Head AfL, especially during the colony-
attendance part of the breeding season (April to July) (ES Appendix 9.1, NRP 2016).  They were relatively 
scarce in the post-breeding period (August and September). This species forages relatively close to the 
surface; dives seldom (<1% of dives) exceed 30m below the surface and most underwater time is spent 
within 15m of the surface (Table 3, based on Thaxter et al., 2010). 

68. The AfL is approx. 8km at closest from the razorbills breeding on Rathlin Island. Rathlin Island is the largest 
guillemot colony in Britain and Ireland and has approximately two-thirds of all razorbill breeding in Ireland. 
The most recent count in 2011 was 22,975 birds (raw count uncorrected for attendance) (Allen et al., 
2011). Using the method recommended by SNH to estimate the proportion of birds using an offshore area 
to originate from different breeding colonies (SNH, 2014) it is estimated that 88% of the birds using the AfL 
in the breeding and post-breeding seasons are from Rathlin Island. This high value reflects the combination 
of the close proximity of Rathlin Island and the large numbers breeding there.  

69. Razorbills disperse widely away from breeding areas during the non-breeding period, with British breeders 
moving mainly to more southerly areas such as the seas off France and Spain (Wernham et al., 2002). 
During the non-breeding season most of the razorbills using the Fair Head site are likely to originate from 
more northern breeding areas especially Iceland (Wernham et al., 2002).  

70. It is assumed that all collisions during the breeding and post-breeding periods and half the collisions during 
the non-breeding period (October to March) involve individuals from the regional breeding population.   

71. The great majority (75%) of the predicted encounters occur during the breeding season (Table 16), 
reflecting the much higher density typically present at this time of year.  

 

Table 16. The percentage of predicted razorbill encounters occurring in each season and the percentage 
assumed to be from the regional breeding population. 

Season % of predicted adult encounters % from regional breeding 
population 

Breeding   (April to July) 75.4% 100% 

Post-breeding (August and September) 5.6% 100% 

Non-breeding  (October to March) 19.0% 50% 

 

72. The model predicted number of ‘no avoidance’ encounters with razorbill for each device type has high 
sensitivity to the turbine operation depth, even within the relatively narrow depth range examined (Table 
17).  The worst case for collision risk is deploying turbines at the minimum surface clearance of 5m below 
LAT level (shallowest operation).   

73. The predicted number of razorbill encounters for each of the 100MW array options considered is 
presented in Table 18 for the minimum surface clearance scenario (shallowest operation).  The numbers in 
this table are adults in the regional breeding population. 

74. The predicted number of razorbill encounters and the corresponding number collision deaths for a range 
of avoidance rates is presented in Table 19 for each of the 100MW array options with TECs deployed at the 
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minimum surface clearance scenario (shallowest operation).  The numbers in this table are also adults 
from the regional breeding population.   The effects of the mortality calculated for a 98% avoidance rate 
on the baseline AMR is also shown in the table.  

75. The modelling predict that Array Options 4, 6 and 8 each present a similar level of collision risk to razorbill 
and that that the risks presented by these three array options is between approximately 19% and 70%  
greater than the predicted risks for the other Array Options examined (Tables 18 and 19). 

76. For the worst case scenario (Array Option 6 with turbines deployed at the minimum surface clearance) and 
a 98% avoidance rate it is predicted that 22 adult razorbill would be killed from the regional breeding 
population each year (Table 19). 

77. Assuming a regional breeding razorbill population of 44,000 adults (ES Appendix 9.1, NRP 2016) and an 
AMR of 10.5% (Horswill and Robinson, 2015), the baseline number of adult deaths in the population is 
estimated at 4,620 birds per annum.  This additional mortality from collision 22 deaths would cause the 
adult annual mortality rate to increase by 0.5%,   i.e., a change from the assumed baseline rate of 10.50% 
to 10.55% (Table 19).   Different avoidance rates (e.g., rates of 90%, 95% and 99%) result in 
correspondingly proportionate changes to the predicted adult mortality rate.  

78. Assuming that 88% of the birds in the AfL originate from Rathlin Island and a 98% avoidance rate, it is 
estimated that the worst case array option would result in 19 adult deaths of Rathlin Island birds each 
year. Assuming a Rathlin Island population of 30,786 adults (the most recent count corrected by a factor of 
1.34 for colony attendance (Mitchell et al., 2004)), 19 additional deaths a year would cause the annual 
adult mortality rate for Rathlin Island to increase by 0.6%,   i.e., a change from the assumed baseline rate 
of 10.5% to 10.14%. 

Table 17. The number of 'no avoidance' encounters with razorbill per device per annum predicted by ERM for 
all individuals and for adults from regional breeding population. 

TEC device Operating depth scenario 
(relative to LAT level) 

Predicted no. of 
encounters, all birds 

Predicted no. of 
encounters,  regional 

adults 

Andritz HS1250 
Shallowest, 5m surface clearance 17 10 

Deepest, 8m surface clearance 10 6 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance 30 19 

Deepest, 8m surface clearance 19 12 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance 114 71 

Deepest, 8m surface clearance 70 44 

Pink shading indicates the worst case scenario 

 

 

Table 18.  The estimated number of encounters per year with adult razorbill from regional breeding 
population for each 100 MW array option with turbines deployed at the minimum surface clearance of 5m 
below LAT. 

Array  
option 

No. devices Worse case number adult encounters Total adult 
encounters 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

1 0 0 34 0 0 0 646 0 646 
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2 0 0 30 5 0 0 570 357 926 

3 76 0 2 0 788 0 38 0 826 

4 68 0 2 5 705 0 38 357 1,100 

5 80 0 0 0 830 0 0 0 830 

6 72 0 0 5 747 0 0 357 1,103 

7 0 100 0 0 0 806 0 0 806 

8 0 90 0 5 0 725 0 357 1,082 

1
 Estimated to pose approx. 78% of the encounter risk to razorbill of an Andritz HS1250 TEC for this operation depth scenario. 

Pink shading indicates the worst case scenario 
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Table 19.  Worst case estimated number of deaths of adult razorbill from regional breeding population for each 100 
MW array option for a range of avoidance rates, and the effect of this mortality on an assumed baseline annual 
mortality rate (AMR) of 10.5% using a 98% avoidance rate (AR). 

Array  
option 

Total adult 
encounters 

Estimated adult deaths p.a. for stated avoidance rate (AR) Estimated 
change in 

baseline AMR for 
98% AR 50% AR 90% AR 95% AR 98% AR 99% AR 

1 646 323 65 32 13 6 0.3% 

2 926 463 93 46 19 9 0.4% 

3 826 413 83 41 17 8 0.4% 

4 1,100 550 110 55 22 11 0.5% 

5 830 415 83 41 17 8 0.4% 

6 1,103 552 110 55 22 11 0.5% 

7 806 403 81 40 16 8 0.3% 

8 1,082 541 108 54 22 11 0.5% 

Pink shading indicates the worst case scenario 

 

Puffin 

79. Puffins occur commonly in the Fair Head AfL during the breeding season (April to August) but are scarce in 
the winter months (ES Appendix 9.1, NRP 2016).  This species forages relatively close to the surface; dives 
seldom (<1% of dives) exceed 30m below the surface and most underwater time is spent within 15m of the 
surface (Table 9, based on Spencer, 2012). 

80. The AfL is approx. 8km at closest from the puffins breeding on Rathlin Island. The numbers of puffin 
breeding on Rathlin Island are relatively low compared to the large colonies in northern Scotland, however 
it is the largest colony in Northern Ireland. The most recent count in 2011 was 695 Apparently Occupied 
Burrows birds (Allen et al., 2011). Using the method recommended by SNH to estimate the proportion of 
birds using an offshore area to originate from different breeding colonies (SNH, 2014) it is estimated that 
93% of the birds using the AfL in the breeding season are from Rathlin Island. This high value reflects the 
combination of the close proximity of Rathlin Island.  

81. Puffins disperse widely with many birds moving away from breeding areas during the non-breeding period, 
with west coast British breeders dispersing widely across the eastern Atlantic and Irish Sea (Wernham et 
al., 2002). During the non-breeding season most of the puffins using the Fair Head site are likely to 
originate from a wide range of breeding (Wernham et al., 2002).  

82. It is assumed that all collisions during the breeding and post-breeding periods and half the collisions during 
the non-breeding period (September to March) involve individuals from the regional breeding population.   

83. The great majority (99%) of the predicted puffin encounters occur during the breeding season (Table 20), 
reflecting the much higher density typically present at this time of year.  
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Table 20. The percentage of predicted puffin encounters occurring in each season and the percentage 
assumed to be from the regional breeding population. 

Season % of predicted adult encounters  % from regional breeding 
population  

Breeding (April to August) 99.2% 100% 

Non-breeding (September to March) 0.8% 50% 

 

84. The model predicted number of ‘no avoidance’ encounters with puffin for each device type has high 
sensitivity to the turbine operation depth (Table 21).  The worst case for collision risk is deploying turbines 
at the minimum surface clearance (shallowest operation).   

85. The predicted number of puffin encounters for each of the 100MW array options considered are presented 
in Table 22 for the minimum surface clearance scenario (shallowest operation).  The numbers in this table 
are adults in the regional breeding population. 

86. The predicted number of puffin encounters and the corresponding number collision deaths for a range of 
avoidance rates is presented in Table 23 for each of the 100MW array options with TECs deployed at the 
minimum surface clearance scenario (shallowest operation).  The numbers in this table are also adults 
from the regional breeding population.   The effects of the mortality calculated for a 98% avoidance rate 
on the baseline AMR is also shown in the table.  

87. The modelling predict that Array Options 4, 6 and 8 each present a similar level of collision risk to puffin 
and that that the risk presented by these three array options is approximately between 17% and 64% 
greater than the predicted risk for the other Array Options examined (Table 23). 

88. For the worst case scenario (Array Option 8 with turbines deployed at the minimum surface clearance) and 
a 98% avoidance rate it is predicted that on average 2.7 adult puffins would be killed from the regional 
breeding population each year (Table 23). 

89. Assuming a regional breeding puffin population of 11,300 adults (ES Appendix 9.1, NRP 2016) and an adult 
mortality rate of 9.4% (Horswill and Robinson, 2015), the baseline number of adult deaths in the 
population is estimated at 1,062 birds per annum.  Additional mortality of 2.7 adults per year would cause 
the adult annual mortality rate to increase by 0.25%, i.e., a change from the assumed baseline rate of 
9.40% to 9.42%. (Table 23). Different avoidance rates (e.g., rates of 90%, 95% and 99%) result in 
correspondingly proportionate changes to the predicted adult mortality rate.  

90. Assuming that 93% of the birds in the AfL originate from Rathlin Island and a 98% avoidance rate, it is 
estimated that the worst case array option would result in an average of 2.5 adult deaths of Rathlin Island 
birds each year. Assuming a Rathlin Island population of 1,390 adults (the most recent count of Apparently 
Occupied Burrows multiplied by two), 2.5 additional deaths a year would cause the annual adult mortality 
rate for Rathlin Island to increase by 1.9%,   i.e., a change from the assumed baseline rate of 9.40% to 
9.58%. 
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Table 21. The number of 'no avoidance' encounters with puffin per device per annum predicted by ERM for 
all individuals and for adults from regional breeding population. 

TEC device Operating depth scenario 
(relative to LAT level) 

Predicted no. of 
encounters, all birds 

Predicted no. of 
encounters,  regional 

adults 

Andritz HS1250 
Shallowest, 5m surface clearance 1.9 1.3 

Deepest, 8m surface clearance 1.0 0.7 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance 3.6 2.4 

Deepest, 8m surface clearance 1.9 1.3 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance 12.7 8.5 

Deepest, 8m surface clearance 6.7 4.5 

Pink shading indicates the worst case scenario 

 

 

Table 22.  The estimated number of encounters per year with adult puffin from regional breeding population 
for each 100 MW array option with turbines deployed at the minimum surface clearance of 5m below LAT. 

Array  
option 

No. devices Worse case number adult encounters Total adult 
encounters 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

1 0 0 34 0 0 0 81 0 81 

2 0 0 30 5 0 0 72 43 114 

3 76 0 2 0 96 0 5 0 101 

4 68 0 2 5 86 0 5 43 134 

5 80 0 0 0 101 0 0 0 101 

6 72 0 0 5 91 0 0 43 134 

7 0 100 0 0 0 103 0 0 103 

8 0 90 0 5 0 92 0 43 135 

1
 Estimated to pose approx. 81% of the encounter risk to puffin of an Andritz HS1250 TEC for this operation depth scenario. 

Pink shading indicates the worst case scenario 
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Table 23.  Worst case estimated number of deaths of adult puffin from regional breeding population for each 100 MW 
array option for a range of avoidance rates, and the effect of this mortality on an assumed baseline annual mortality 
rate (AMR) of 9.4% using a 98% avoidance rate (AR). 

Array  
option 

Total adult 
encounters 

Estimated adult deaths p.a. for stated avoidance rate (AR) Estimated 
change in 

baseline AMR 
for 98% AR   50% AR 90% AR 95% AR 98% AR 99% AR 

1 81 41 8.1 4.1 1.6 0.8 0.15% 

2 114 57 11.4 5.7 2.3 1.1 0.22% 

3 101 51 10.1 5.1 2.0 1.0 0.19% 

4 134 67 13.4 6.7 2.7 1.3 0.25% 

5 101 51 10.1 5.1 2.0 1.0 0.19% 

6 134 67 13.4 6.7 2.7 1.3 0.25% 

7 103 51 10.3 5.1 2.1 1.0 0.19% 

8 135 68 13.5 6.8 2.7 1.4 0.25% 

Pink shading indicates the worst case scenario 

 

Manx shearwater 

91. Manx shearwaters occur in low densities (approx. 0.8 km
2
) in the Fair Head AfL during the breeding season 

(April to September) (ES Appendix 9.1, NRP 2016) and are absent at other times of year; most overwinter 
in the South Atlantic (Wernham et al., 2002).  This species forages relatively close to the surface; dives 
seldom (<2% of dives) exceed 30m below the surface though may exceptionally exceed 50m (Shoji et al., 
2016). The great majority (>90%) of underwater time is spent within 20m of the surface (Table 3, based on 
Shoji et al., 2016). Furthermore, compared to auk species, Manx shearwater spend on a small proportion 
(estimated to be 5%) of their at-sea time underwater (derived from Shoji et al., 2016), which means 
underwater densities are relatively low. 

92. All the predicted Manx shearwater encounters occur during the breeding season (Table 24), reflecting the 
absence of this species in the winter months. It is therefore assumed that all collisions involve individuals 
from the regional breeding population.  

Table 24. The percentage of predicted Manx shearwater encounters occurring in each season and the 
percentage assumed to be from the regional breeding population. 

Season % of predicted adult 
encounters  

% from regional breeding 
population  

Breeding (April to September) 100.0% 100% 

Non-breeding (October to March) 0.0% 0% 

 

93. The model predicted number of ‘no avoidance’ encounters with Manx shearwater for each of the three 
modelled device types has high sensitivity to operation depth, even for the relatively narrow range of 
depths examined (Table 25).  The worst case for collision risk is deploying turbines at the minimum surface 
clearance (shallowest operation).   

94. The predicted number of Manx shearwater encounters and the corresponding number collision deaths for 
a range of avoidance rates is presented in Table 26 for each of the 100MW array options with TECs 
deployed at the minimum surface clearance scenario (shallowest operation).  The numbers in this table are 
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also adults from the regional breeding population.   The effects of the mortality calculated for a 98% 
avoidance rate on the baseline AMR is also shown in the table.  

95. The modelling predicts that Array Options 4, 6 and 8 each present a similar level of collision risk to Manx 
shearwater and that that the risks presented by these three array options is between approximately 11% -
54% greater than the predicted risks for the other Array Options examined (Tables 26 and 27). 

96. For the worst case scenario (Array Options 4 with TECs deployed at the minimum surface clearance) and a 
98% avoidance rate it is predicted that on average 1.3 adult Manx shearwaters would be killed from the 
regional breeding population each year (Table 27). 

97. Assuming a regional breeding Manx shearwater population of 262,500 adults (ES Appendix 9.1, NRP 2016) 
and an adult mortality rate of 9.5% (Horswill and Robinson, 2015), the baseline number of adult deaths in 
the population is estimated at 24,938 birds per annum.  This additional mortality from 1.3 collision deaths 
would cause the adult annual mortality rate to increase by <0.01% (Table 27). Different avoidance rates 
(e.g., rates of 90%, 95% and 99%) result in correspondingly proportionate changes to the predicted adult 
mortality rate.  

 

Table 25. The number of 'no avoidance' encounters with Manx shearwater per device per year predicted by 
ERM for all individuals and for adults from regional breeding population. All birds are assumed to be adults. 

TEC device Operating depth scenario 
(relative to LAT level) 

Predicted no. of 
encounters, all birds 

Predicted no. of 
encounters,  regional 

adults 

Andritz HS1250 

Shallowest, 5m surface clearance 0.6 0.6 

Deepest, 8m surface clearance  0.4 0.4 

SeaGen U20 StreamTec 
Shallowest, 5m surface clearance  1.3 1.3 

Deepest, 8m surface clearance  0.9 0.9 

Schottel SIT III Triton S 
Shallowest, 5m surface clearance  4.4 4.4 

Deepest, 8m surface clearance  2.9 2.9 

Pink shading indicates the worst case scenario 
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Table 26.  The estimated number of encounters per year with adult Manx shearwater from regional breeding 
population for each 100 MW array option with turbines deployed at the minimum surface clearance of 5m 
below LAT. 

Array  
option 

No. devices Worse case number adult encounters Total adult 
encounters 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

Andritz 
HS1250 

Andritz 
HS1000

1
 

SeaGen 
U20 

StreamTec 

Schottel 
SIT III 

Triton S 

1 0 0 34 0 0 0 44 0 44 

2 0 0 30 5 0 0 38 22 61 

3 76 0 2 0 47 0 3 0 50 

4 68 0 2 5 42 0 3 22 67 

5 80 0 0 0 50 0 0 0 50 

6 72 0 0 5 45 0 0 22 67 

7 0 100 0 0 0 48 0 0 48 

8 0 90 0 5 0 43 0 22 66 

1
 Estimated to pose approx. 77% of the encounter risk to Manx shearwater of an Andritz HS1250 TEC for this operation depth 

scenario. 

Pink shading indicates the worst case scenario 

 

Table 27.  Worst case estimated number of deaths of adult Manx shearwater from regional breeding population for 
each 100 MW array option for a range of avoidance rates, and the effect of this mortality on an assumed baseline 
annual mortality rate (AMR) of 9.5% using a 98% avoidance rate (AR). 

Array  
option 

Total adult 
encounters 

Estimated adult deaths p.a. for stated avoidance rate (AR) Estimated 
change in 

baseline AMR 
for 98% AR   50% AR 90% AR 95% AR 98% AR 99% AR 

1 44 22 4.4 2.2 0.9 0.4 0.003% 

2 61 30 6.1 3.0 1.2 0.6 0.005% 

3 50 25 5.0 2.5 1.0 0.5 0.004% 

4 67 34 6.7 3.4 1.3 0.7 0.005% 

5 50 25 5.0 2.5 1.0 0.5 0.004% 

6 67 34 6.7 3.4 1.3 0.7 0.005% 

7 48 24 4.8 2.4 1.0 0.5 0.004% 

8 66 33 6.6 3.3 1.3 0.7 0.005% 

Pink shading indicates the worst case scenario 

DISCUSSION 
98. The worst case collision risk predictions for all species examined is for TECs to be deployed at the minimum 

surface clearance (shallowest operation). 

99. There are several uncertainties that affect the accuracy of the model predictions, but by choosing 
conservative parameter values for the assessment it is considered that the outputs are likely to 
overestimate rather than underestimate the number of harmful collisions.   Nevertheless, an obvious 
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criticism of the ERM method is that it has not been empirically validated for diving birds.  This will not be 
possible until tidal device arrays are built and there are appropriate monitoring data that measure if, and 
how many, collision fatalities actually occur. 

100. Aside from the uncertainty over the most appropriate avoidance rate and not accounting for the 
proportion of non-harmful collisions, the model outputs are sensitive to the bird and device parameter 
values and the uncertainty over some of these has potential to affect the model outputs, in particular, the 
proportion of a bird’s at-sea time spent underwater at rotor depth and mean rotor velocities. 

101. The time budget data for the species examined comes from tagging studies undertaken in the chick-rearing 
period when birds are easiest to catch.  The extra feeding demands placed on adults provisioning young is 
likely to mean that more time is required for foraging each day than at other times of year.  Thus, all else 
being equal, using a value for proportion of time spent underwater derived from provisioning adults is 
likely to be an overestimate the actual value of this parameter for other times of year (which would result 
in ERM predictions being a biased high).   Of course, there are many reasons why all else may not be equal, 
(e.g., day length and differences in prey availability and nutritional value) and this means there is potential 
for this parameter values to be higher as well as lower than assumed.  Nevertheless there is only limited 
potential for the value of this time underwater parameter to be greater.  This is because diving birds 
cannot spend all their time underwater; at minimum they need time on the surface to recover from dives 
and time for preening, and in the breeding season for all the activities associated with breeding.  

102. For the species considered, no published information was found to indicate that diving behaviour was 
influenced by state of the tide or current speed. The result on diving behaviour of common guillemot and 
razorbill obtained during shore-based focal watches from Fair Head (ES Appendix 9.1, NRP 2016) showed 
no significant pattern with tide state, albeit the sample size for this investigation was relatively small.  
Therefore, the assumption made in the modelling that diving activity by the species examined occurs at all 
states of the tide and current speeds is considered to be reasonable.  

103. Local conditions governing the vertical distribution of fish prey in the Fair Head AfL may result in 
differences to the common guillemot time-at-depth profile to that observed by Thaxter et al. (2010) in 
their south-east Scotland study area (Figure 1) and this would have a knock on effect on the detail of the 
depth vs. collision risk relationship. The focal watch results on diving behaviour for common guillemot (ES 
Appendix 9.1, NRP 2016) provide strong evidence that common guillemot foraging off Fair Head also 
undertake a mixture of shallow and deep dives as described by Thaxter et al. (2010) and it is therefore 
likely that the shape of the time/depth exceedance plot for Fair Head would be similar to that found by  
Thaxter et al. (Figure 1) i.e., with disproportionately more time spent at depths between approx. 35 and 50 
compared to the other depths utilised by this species. So the worst case scenario predictions for common 
guillemot based on the Thaxter et al. time-at-depth information is considered to be reasonable.   

104. In the absence of validation studies on actual avoidance rates (in the wider meaning of this term), the 
choice of avoidance rate for impact assessment will be semi-arbitrary.   Nevertheless, it is known that all 
the species considered here have good underwater vision (they seek their prey visually) and dive during 
daylight and auk species in twilight conditions also (so there is a reasonable expectation they can see their 
surroundings some way ahead), and would be expected to have evolved good avoidance abilities to cope 
with predators and obstacles whilst diving.  On this basis it is judged that these species are likely to show 
effective avoidance most of the time. Furthermore, as discussed earlier, it is reasonable to assume that the 
strike force of some collision events will be too small to result in harmful injury.  Taking all these factors 
into consideration it is judged that avoidance rates appropriate for assessing the impacts are likely to be at 
least 90%. For tidal arrays in Scotland SNH currently advise the use of a 98% avoidance rate for impact 
assessment purposes (BTAL, 2016).  They also advise that results for other avoidance rates should also be 
presented to provide context. 
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ANNEX 1: ERM WORKED EXAMPLE AND COPY OF ERM 
SPREADSHEET 

1. Copies of the ERM spreadsheets for common guillemot (all three depth scenarios) are presented 
after the worked example below. 

2. The ERM calculations undertaken for common guillemot for the 26m diameter 3-bladed Andritz HS1250 
turbine during the breeding season are illustrated below by way of an example.  The main text of this 
document describes the basis to the approach and provides the justifications for the values assigned to 
the various parameters.   

3. The equations below, taken from Band 2014 (Annex 3 in EMEC 2014), are used to predict the encounter 
rate per second of exposure time between birds and the rotor blades of the device (note these are 
essentially the same equations presented in Wilson et al.  2007 and make good a small error made by 
these authors in the method used to calculate encounter area): 

Z = A * V* D   

Where: 

Z = Encounter rate (encounters per second)  

A = the cross-sectional encounter area (m
2
) 

V = the average encounter velocity (m/s) 

D = the density of adult birds at turbine depth (birds/m
3
) 

4. The value of the cross-sectional encounter area (A) is calculated as follows: 

A = (W + 2r) * (R + r) * N   

Where: 

W = the turbine blade width. 

r = the bird’s effective encounter radius - i.e.  maximum length /effective radius factor (see 
EMEC (2014) for derivation)  

R = the turbine blade length 

 N = the number of rotor blades 

For this common guillemot ERM example the assumed values are: 

W = 0.3m  

r = 0.26m   

R = 11.5m 

N = 3 

Thus, A = 29.13m
2
 

5. The value the average encounter velocity function (V) is  calculated as follows:  

V = 1 + (u
2
/3v

2
) 
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u = bird swimming velocity (m/s) 

v = the mean rotor velocity (m/s) 

6. The value for the density of adult birds at rotor depth (D) is calculated from the at-sea areal density of the 
species multiplied by the assumed proportion of adults in the population then multiplied by the 
proportion of at-sea time spent underwater and then multiplied by the proportion of underwater time 
spent at rotor depth.  The methods for estimating these three proportions varied between species 
according to the information available and the nature of the species’ diving behaviour, as explained in the 
Methods section of the text.   

7. For the worse case turbine depth scenario during the colony-attendance part of the breeding season the 
estimated average value of D for common guillemot = 0.000000168 adults/m

3
.   

8. Based upon the above figures, the ERM for common guillemot predicts an encounter rate (Z) of 0.0000166 
encounters per second during the colony-attendance for one turbine.  This is the same as one encounter 
every 16.8 hours of exposure time.   

9. To give a measure of how many encounters there will be, the encounter rate is multiplied by the 
proportion of time the rotors are expected to be operational (88%) and the length of time birds are 
exposed to the risk.  In this case the length of exposure time is the daylight hours of the breeding season 
(8,385,865 seconds or 2,329 hours).  Thus the estimated number of adult encounters per breeding season 
(colony-attendance period) is 122 ((2329/16.8) x 0.88). To estimate the total number of encounters that 
may take place over a whole year per device, separate calculations are made for each season and the 
season-specific values summed.   
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Copy of ERM common guillemot spreadsheet for Andritz HS1250 TEC device 
 

Device parameters symbol units value 

Operating clearance scenario 
 

m below 
LAT 

5  

Rated output  MW 1.25 

Number of rotors B m 1 

Rotor diameter 2R m 26 

Blade length R m 11.1 

Number of blades b 
 

3 

Rotor width front to back w m 0.2 

Rotation speed Ω rpm 8.60 

Mean tangential blade speed vr m s
-1

 5.00 

% time not operational nop 
 

23.8% 

Mean current speed vc m s
-1

 1.88 

Mean blade speed relative to water = √ (vr2 + vc2) v m s
-1

 5.34 

Rotor surface clearance  (below LAT) 
 

m 5 

 
 
 

   
 

Common guillemot parameters symbol units value 
% of at-sea time below sea surface 

  
25.0% 

% underwater time at rotor depths (5 – 31m LAT) 
  

29.4% 

Areal bird density  
(all ages) 

Breeding 

 
birds 
km

-2
 

14.92 

Chick-rearing 13.65 

Non-breeding 7.92 

Areal underwater density 
(all ages) 

Breeding 

 
birds 
km

-2
 

3.73 

Chick-rearing 3.41 

Non-breeding 1.98 

Density at risk depth (c/f) 

Breeding 

D birds m
-3

 

1.69E-07 

Chick-rearing 1.54E-07 

Non-breeding 8.96E-08 

Exposure time (per year) 

Breeding 

t s 

8385865 

Chick-rearing 3057558 

Non-breeding 4736251 

Length L m 0.40 

Wingspan W m 0.67 

Vertical swim speed u m s
-1

 1.80 

Shape factor (0.5 or 0.8) f 
 

0.5 

Regional population 
 

adults 269,000 

Adult annual mortality rate 
  

6.10% 
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ERM symbol units value 
Effective animal radius (W/f) r m 0.168 

Effective blade area (w+2r )(R+r) bB) A m
2
 18.08 

encounter rate (unit density) (=A (u
2
+3v

2
)/3v 

 
animals 

s
-1

 100.2 

Encounter rate (per sec)  
= A D (u

2
+3v

2
)/3v 

Breeding 

CERM 
animals 

s
-1

 

4.23E-06 

Chick-rearing 3.87E-06 

Non-breeding 2.25E-06 

Encounter rate (per period)  
= (CERM t (1-nop)) 

Breeding 

Z birds yr
-1

 

34 

Chick-rearing 11 

Non-breeding 11 

Total encounters all ages Whole year 
 

birds yr
-1

 56 
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Occurrence of Marine Mammals and Basking Sharks 
at the Proposed Fair Head Tidal Energy Site: 
Report Following 24 Months of Survey Effort 

Executive Summary 

This report summarises the data gathered from 24 months of marine mammal survey effort 
at the Fair Head Tidal Energy Project (FHTEP) site in Northern Ireland, including vessel based 
survey data, passive acoustic monitoring (PAM) data gathered from a seabed moored C-POD 
device, and shore based vantage point survey data. 
 
During the 24 vessel based surveys, a total of 463 useable transects were run over the study 
area between July 2013 and June 2015, covering a total on-effort line length of 2,712.6 km. 
A total of 184 marine mammal and basking shark sightings were made, totalling 350 
individual animals. Of these sightings, 138 were made by on-effort Marine Mammal 
Observers (MMOs), whilst 46 auxiliary sightings were also made.  
 
The principal species observed at the development site was harbour porpoise, with 113 on-
effort sightings totalling 215 individuals. Grey seal, harbour seal, killer whales, and basking 
sharks were also positively identified (6, 11, 1 and 2 on-effort sightings respectively). In 
addition, auxiliary observations of common dolphin, bottlenose dolphin and at least one 
unidentified large whale were made during the survey, while minke whale was confirmed 
during additional shore-based vantage point seabird monitoring. Absolute density estimates 
using distance sampling methods could only be produced for harbour porpoise, generating 
an overall estimate of 0.251 porpoises per km2 (95% Confidence Interval of 0.179 – 0.352 
porpoises per km2; data from all 24 surveys aggregated). 
 
A single passive acoustic porpoise click detector (C-POD) was deployed within the FHTEP site 
during 2014-2015 to generate high-resolution temporal data on echolocating porpoise 
presence. The C-POD was deployed for 324 days from June 2014 to June 2015 and recorded 
12,795 Detection Positive Minutes (DPMs), defined as a minute containing at least one click 
train of likely porpoise origin. Results from the C-POD deployment supported the findings 
from the visual survey that harbour porpoise frequently used the proposed site. However, 
based on encounter duration they did not appear to spend a very long time in the vicinity of 
the C-POD device during each visit. C-POD detection success was modelled against a series 
of environmental covariates to clarify their relative explanatory significance. Porpoise 
detections were more frequent at night and during autumn/winter months. In addition, 
detection probability was greatest during times when fast tidal flows could be expected. 
Taken together, the final model suggested that diel patterns were most important in 
determining the likelihood of detecting porpoise echolocation events, followed by seasonal 
and tidal influences.  
 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015         Fair Head Tidal Energy Marine Mammal 24 Month Baseline       iii 

Including auxiliary observations, a total of eight species were recorded during the baseline 
surveys at the FHTEP site (grey seal, harbour seal, harbour porpoise, bottlenose dolphin, 
common dolphin, killer whale, minke whale and basking shark). In addition to these 
sightings, several sightings were made of unidentified cetaceans. The lack of sightings made 
for other marine mammals does not indicate the absence of these species from the 
development site, as many marine mammal species readily range across large areas. 
However, although it cannot be concluded that these species would never occur at the site, 
their presence may be sufficiently infrequent that a) it would be difficult to gather sufficient 
observations to undertake a meaningful assessment and b) any interaction resulting in 
impact would be likely to be insignificant at a population level. 
 
The data gathered from the 24 month vessel based survey undertaken at the FHTEP site, 
combined with a moored passive acoustic porpoise detector (C-POD) demonstrate the 
benefit of concurrently employing multiple data collection methodologies. The data 
contained within this report provide valuable information concerning the presence and 
distribution of marine mammals at the FHTEP site over a two-year period. In addition to 
producing a robust density estimate for the most abundant species (harbour porpoise), we 
have used indices of abundance to assess the temporal variability and explore 
environmental drivers of abundance.  
 
As the most frequently observed marine mammal at the FHTEP site, the potential 
importance of the FHTEP site for harbour porpoise must be assessed against the relative 
uniqueness of this site. Abundance estimates of harbour porpoise at the FHTEP site were 
higher than at the nearby West Islay site (Benjamins et al. 2015), albeit of a similar 
magnitude as earlier large-scale abundance estimates for inshore waters of western 
Scotland and Northern Ireland (0.241 and 0.394 individuals per km2 respectively, SCANS-II 
2008). The differences in average porpoise density between the FHTEP site and West Islay 
site suggest some degree of spatial heterogeneity in habitat usage by this species across 
inshore Scottish/northern Irish waters. 
 
This report produces an appropriate baseline assessment of marine mammal abundance at 
the FHTEP site. Along with other associated documents, this report allows for the 
assessment of potential environmental impacts on marine mammals associated with the 
development of a tidal array project at the FHTEP site. 
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1 Introduction 

1.1 Project Background 
 
DP Energy is in the process of developing an offshore tidal energy array at the Fair Head 
tidal site off the coast of Northern Ireland. The Fair Head Tidal Energy Project (FHTEP) is a 
proposed 100 MW tidal energy array, centred approximately 2 km to the east of Fair Head 
off the north Antrim coast. The proposed development zone covers an area of 
approximately 3 km2. Figure 1.1 shows the location of the proposed FHTEP.  

Figure 1.1 The location of the proposed Fair Head Tidal Energy Project (FHTEP) 

 
The FHTEP is a joint venture between DP Marine Energy (DPME), a private company owned 
by DP Energy, and Bluepower NV, a company established by DEME Blue Energy. The project 
is located adjacent to a second 100 MW project being developed independently by Tidal 
Ventures Ltd. (TVL), potentially resulting in a combined export of 200 MW of renewable 
energy to the Northern Irish grid. 
 
The FHTEP will be delivered in two phases. The first phase involves the construction of a 
proposed 10 MW demonstration array that would connect into the existing grid system at 
Ballycastle (Figure 1.1). The second phase would scale up the size of the tidal array to a 
proposed 100 MW capacity, which would be capable of powering around 70,000 homes. 
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DP Energy Ireland on behalf of FHTEP have contracted SAMS Research Services Ltd. (SRSL) to 
undertake a number of tasks to support the Environmental Impact Assessment (EIA) and 
consenting of the FHTEP. This report details the collection and assessment of environmental 
baseline data for marine mammals (cetaceans and pinnipeds) and basking sharks at the 
FHTEP. 
 
The primary purpose of the marine mammal baseline assessment was to gather and present 
information on how marine mammals use the proposed project site in order to understand 
how populations may change as a result of the FHTEP development (Scottish Natural 
Heritage 2013). Adequate baseline information that demonstrates the extent of natural 
variation in marine mammal presence at the FHTEP site is required to fully assess the 
significance of potential impacts associated with the project. This document details the 
steps that were taken to customise the survey methodology and programme to ensure that 
the information gathered would be site specific and rigorous enough to inform the EIA and 
other planning requirements such as Habitat Regulations Appraisal (HRA) (Macleod et al. 
2011). This report also discusses the extent to which the data gathered meets these 
requirements. 
 
Data were collected during monthly boat-based surveys run between July 2013 to June 
2015, using both visual and acoustic methods. In addition, a seabed-mounted passive 
acoustic porpoise click detector (C-POD) was deployed from June 2014 – June 2015, and 
vantage point surveys were undertaken between 16th December 2013 and 24th June 2015. 
The Agri-Food and Biosciences Institute (AFBI) was contracted by DP Energy to undertake 
the survey work for birds and mammals; the assessment of bird data is being undertaken by 
Natural Research Projects Ltd. (NRP), whilst the assessment of marine mammal data has 
been undertaken by SRSL. 
 
This report summarises the principal findings of 24 months of survey data (between 1st July 
2013 and 16th June 2015) that recorded the occurrence of marine mammals (cetaceans and 
pinnipeds) and basking sharks in the project site and surrounding areas (see Figure 2.1). A 
preliminary marine mammal baseline report (Benjamins et al. 2014) was produced after 13 
months of survey effort at the FTHEP site – the current report supersedes this 13 month 
baseline report. The results and assessment of the seabird survey data are beyond the scope 
of this report (reference to bird baseline).  
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2 Methodology 

2.1 Field Survey Design 
 

2.1.1 Survey Design Criteria 

 
Survey methods used at the Fair Head site were developed using a number of design 
considerations. The survey methodology and programme were prepared by SRSL and NRP in 
July 2013. The survey design was later revised in light of practical experience gained from 
two initial survey visits and a subsequent meeting with Northern Ireland Environment 
Agency (NIEA) and Department of Environment (DoE) in August 2013. Surveys employed a 
combination of vessel-based visual and towed passive acoustic array methods, as well as a 
single moored passive acoustic detector, deployed for periods of up to 118 days at a time. 
These complementary methods were designed to obtain information on the presence and 
distribution of marine megafauna at the development site to enable impact assessment. In 
addition, the survey was intended to generate data that could be used for density 
estimation of the most commonly observed species using distance sampling techniques 
(Buckland et al. 2001, Thomas et al. 2010).  
 
For the FHTEP survey design, key scientific considerations included the following (Buckland 
et al. 2001): 
 

 Sufficient effort should be undertaken to ensure as many as possible (ideally at 
least 60-80) detections per species of interest over the course of the entire survey 
programme 

 Each survey should contain a minimum of 20 independent transect lines, of which 
a minimum of 10 transect lines should cover the proposed development site and 
immediately adjacent areas 

 Transects should be orientated at right angles to major environmental gradients 

 No transects should be excessively short, ideally they should all be of a similar 
length 

 Transects should cover a surrounding buffer of up to 4 km 

 Consecutive transects should be at least 1 km apart 

 
Key logistical and economic considerations included the following: 
 

 It should be possible to complete the survey design in a single day; 

 The survey vessel ground speed should average a speed of 9-10 knots 
(approximately 16-19 km per hour) 

 A reduced design option should be possible for short day-length winter surveys 
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2.1.2 Planned Survey Design 

 
The final survey design is illustrated in Figure 2.1. This design was developed through 
discussions between researchers at SRSL, NRP and the Centre for Research into 
Environmental and Ecological Modelling (CREEM) at the University of St. Andrews, and was 
considered to be the most robust and appropriate practical survey approach for the FHTEP 
site. Further details on the development of the survey design can be found in Appendix 1.  
 

 
Figure 2.1 Proposed visual/acoustic survey design for the FHTEP site. Even and Odd 
transect lines are indicated in red and blue, respectively (see Appendix 1 for details). 
Start/end points for the 22 transect lines are indicated 

 

The final survey design had 22 transects varying in length between 5.4 and 7.4 km. Transect 
lengths were limited by a 4 km buffer around the site and the geography of the coastline. 
Transect were spaced 0.5 km apart. To prevent the violation of the minimum transect 
separation requirements, alternate transect lines were surveyed successively (i.e. first all 
Odd transects were surveyed, and then all Even transects). The survey vessel travelled back 
to the survey start location after completion of the first (Odd or Even) series of transects. 
The entire area was thus surveyed for a second time, but under a different tidal regime than 
that encountered during the first half of the survey, whilst maintaining a constant time 
difference between survey passes along consecutive Odd and Even transects. The total 
length of all 22 transect lines was 134 km. Transit between survey transects added 30 km to 
the survey length, resulting in a total 164 km of boat distance travelled to cover the entire 
survey area. At a speed of 10 knots the survey plan would take 8.8 hours to complete.  At a 
speed of 9 knots it would take 9.8 hours. The proposed survey design was therefore 
achievable in a single day, except in mid-winter months when daylight hours were reduced 
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to around 7-8 hours. During the mid-winter surveys a reduced design of 18 transects was 
planned, missing out transects 2, 4, 20 and 22 to make the survey more achievable within 
the available daylight hours. 
 
 

2.2 Shore-based Observation Opportunities 
 
The primary aim of the shore-based surveys was to obtain information on the behaviour of 
seabirds present in the development area. A secondary aim of the visual watches was to 
record sightings of marine mammals. The elevated vantage point chosen was situated on 
the Fair Head headland and near the base of the cliffs (Figure 2.2) (55o 13.303’ N, 6o 8.026’ 
W). 
 

 
Figure 2.2 The location of the vantage point used to undertake visual shore based 
watches of bird behaviour 

 
 

2.3 Marine Mammal Visual Survey Methods 
 
The aim of the boat-based survey work was to gather data required to characterise the 
importance of the development area and surrounding buffer for marine mammals and other 
marine megafauna (e.g. basking sharks and marine turtles). The data collected needed to be 
sufficiently detailed for future planned impact assessment.  
 
Specific aims of the visual marine mammal survey were: 
 

 To establish which species regularly occur in the survey area 
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 To map distribution across survey area 

 To estimate abundance with confidence limits for those species that were 
recorded sufficiently frequently 

 To assess temporal variability at different scales  

 

In order to estimate abundance with confidence limits, the data were collected in a format 
suitable for distance analyses (Buckland et al. 2001). Surveys were conducted from a vessel 
conforming to European Seabirds at Sea (ESAS) requirements (Camphuysen et al. 2004). A 
minimum of two trained and sufficiently experienced Marine Mammal Observers (MMOs) 
were present on every survey. The MMOs stood at a sufficient height (>5 m) above the sea 
surface with an unobstructed view ahead and to port / starboard to at least 90° abeam. The 
vessel travelled at an average speed of 9-10 knots (approximately 16-19 km per hour). 
 
MMOs recorded sightings of marine mammals, basking sharks and marine turtles while 
travelling on transects laid out in Figure 2.1. They also recorded data on environmental 
conditions at the beginning of each transect and if conditions changed while on transect.  
 
Environmental conditions recorded included the following: 
 

 Sea state (Beaufort) 

 Swell (direction, height) 

 Visibility  

 Precipitation 

 Wind speed 

 

Sea state is typically correlated to wind conditions and fetch but is also heavily influenced by 
the relative direction of the tide versus wind in strong tidal areas. Accordingly, tidal energy 
sites frequency exhibit sea states substantially rougher than prevailing winds would suggest. 
As sea state has a significant influence on the sightability of marine mammals and other 
species, surveys were targeted around periods of neap tides, as weather windows 
permitted. Visual surveys were timed to take advantage of weather windows where the sea 
state was as low as possible (i.e. at or below Beaufort sea state 3) and to minimise swell 
conditions. The visual surveys were to be curtailed if conditions became unfavourable to 
visual surveying (e.g. when sea states exceeded 3, heavy rain or fogbanks developed etc.).  
 
Although seabird and marine mammal observations can be carried out from the same 
vessel, the MMOs operated as a discrete team, separate and isolated from the seabird 
observers, as per recommended guidelines (Macleod et al. 2011). MMOs did not use 
distance bands as prescribed by the ESAS methodology but estimated the linear distance 
from the vessel to the animal sighted and the angle of a straight line to the animal relative 
to the trackline. The range of the sighting, plus the bearing relative to vessel heading, 
alongside a timestamped GPS location of the vessel at the time the detection was recorded 
in Logger2010, subsequently allowing the location of the animal to be mapped, and the 
perpendicular distance of the animal to the trackline to be calculated. This process is a 
crucial step in distance analysis (Buckland et al. 2001). It was therefore important to record 
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positions, distances and angles as accurately as possible, so MMOs with specific experience 
in undertaking scientific line transect surveys were used, employing angle boards and range 
sticks. Both of these methodologies are endorsed by the Joint Nature Conservation 
Committee (JNCC) and Irish Whale and Dolphin Group (IWDG). Survey tracks were plotted 
using both the ship and alternative GPS systems. 
 
For each sighting, MMOs recorded the following information: 
 

 Species 

 Number of animals 

 Presence and number of juveniles vs. adults 

 Distance to survey platform 

 Bearing from bow 

 Magnetic compass angle to observer, if possible 

 

MMOs recorded sightings in a standardised format (using International Fund for Animal 
Welfare (IFAW) software “Logger2010”, endorsed by IWDG). IWDG format allows for more 
detailed environmental observations to be recorded than on the JNCC forms, which was 
more appropriate for the dynamic conditions experienced in tidal sites where conditions can 
change significantly over the course of a transect. These data could be converted back to 
JNCC recording format if required. Based on previous experience from surveys undertaken 
west of Islay, a survey log was also kept using Logger, which was used to provide a real-time 
record of the survey. The Logger software was run on a laptop that was set up to log an 
National Marine Electronics Association (NMEA) GPS feed to record the vessels position. 
This laptop was dedicated for the recording of track and visual observer sightings, and 
separate systems were used to run the passive acoustic monitoring (PAM) software for the 
acoustic survey. MMOs used hand-held, portable, two-way radios to report sightings to the 
bridge where the computer operator would enter data directly into Logger. The logging of 
sighting events in such a way improved data storage, accuracy and security.   
 
 

2.4 Marine Mammal Acoustic Survey Methods 
 

2.4.1 Towed Hydrophone Array (PAM) 

 
While surveys were targeted to coincide with sea conditions suitable for visual sightings, 
changeable local environmental conditions meant that this was not always possible. 
Therefore, in addition to the MMOs, the survey vessel towed a hydrophone array designed 
to detect, and where possible, localise the vocalisations of echolocating odontocete 
cetaceans (dolphins, porpoises and other toothed whales). This PAM system provided a 
second means of detecting these animals, and also improved odontocete detection 
probabilities in sea states exceeding Beaufort 3 (up to around a maximum sea state of 6). 
Equipment set-up and acoustic survey operations were conducted by a qualified and trained 
PAM operator, with data recorded for post-hoc analysis and review.  
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The towed array was configured to provide the capacity for localising echolocating 
odontocetes. An array consisting of two wideband high-frequency elements and at least one 
additional element (to allow low to mid frequency detections to be made) was able to 
localise echolocating odontocetes, with a Left/Right ambiguity. Individual high-frequency 
hydrophone elements were located a standard distance relative to each other for porpoise 
detections (25 cm). Although perpendicular distance to the trackline could be established, it 
was not possible to determine whether animals were to the left, to the right or indeed 
directly below the hydrophone array with this configuration. Additional hydrophone 
elements would be required to resolve this uncertainty, adding cost in terms of hydrophone 
complexity and additional analytical effort, which was not considered to offer a proportional 
benefit. The towed array was equipped with a depth sensor to monitor its depth throughout 
the survey. 
 
The standard towed hydrophone array deployed had the capacity to detect and locate 
almost all echolocating odontocete cetaceans. However, sperm whales would only be 
detectable but not locatable due to the particular echolocation signal characteristics of this 
species. Baleen whale vocalisations occur at lower frequencies and would require a lower-
frequency element to offer detection, and an additional element to allow localisation in a 
manner similar to echolocating odontocetes. This was not included due to considerations of 
cost and complexity not matching the likelihood of encountering species from this group of 
cetaceans. Survey vessel movement was kept as constant as possible while towing the 
hydrophone array to ensure it remained straight and at constant depth, which was a 
requirement of the survey protocol. 
 
PAM can only provide a minimum assessment of animal abundance and density, even if 
sufficient high quality data are collected. This is because: 
 

 Not all animals may vocalise 

 Multiple animals vocalising as a group may be difficult to identify as individuals 

 Vocalising animals may be oriented away from the hydrophone array 

 Animals are too distant to be detected acoustically 

 

In addition, numerous other species (including basking sharks and marine turtles) are not 
known to vocalise and thus cannot be detected by this method. However, PAM offered a 
better chance of detection for some species whose behaviour is more cryptic and in 
conditions when visual observations were compromised, though the likelihood of encounter 
with these less frequent visitors was expected to be low. 
 
The towed PAM array was used to complement the visual surveys, primarily in case 
insufficient visual sightings of marine mammals were made, thus preventing density 
assessments to be calculated. However, during the course of the marine mammal surveys, 
sufficient numbers of animals were visually sighted to permit the intended density 
calculations. Therefore, the towed PAM array data were not required to produce density 
estimates, and thus will not be reported further in this document. 
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2.4.2 Moored Passive Acoustic Detectors (C-PODs) 

 
In addition to the regular series of ship-based visual and towed PAM surveys, moored 
passive acoustic porpoise detectors (C-PODs; Chelonia Inc. 2012) were deployed at the 
FHTEP site. The C-POD units detected and logged acoustic echolocation signals, or click 
trains, of odontocete cetaceans, and were designed to be particularly sensitive to the click 
trains of harbour porpoise (Phocoena phocoena). The device (approx. 80 cm long) can be 
deployed for up to three months (on 10 x 1.5 V D-cell alkaline batteries), thereby providing 
continuous omnidirectional high-resolution temporal coverage at a particular location. The 
C-POD devices provided a detailed record of porpoise presence over time that could be used 
to inform how presence varied according to different temporal cycles, notably the day-night 
cycle, the ebb-flood tidal cycle and the spring-neap tidal cycle. Furthermore, the C-POD 
provided detailed information on encounter durations, which could be used to indicate 
porpoise foraging activity. The C-POD provided important complementary data to that 
gathered from ship-based surveys, which were essentially “snapshot” observations across a 
wider area.  
 
Although the C-POD data cannot be used to estimate absolute densities of porpoises and 
coverage around a mooring as it is both spatially limited and variable under changing 
ambient noise conditions (a few 100 m for porpoise clicks, up to 1 km for dolphin clicks), 
they were intended to provide a long-term dataset of habitat usage that was impossible to 
obtain by other means (i.e. visual observations are not possible at night or in poor weather, 
and vessel based surveys are temporally restricted). 
 
C-POD data analysis was initially undertaken using the software package POD.exe, which 
also allows data to be exported to other formats for further analysis. C-POD detection 
ranges vary depending on ambient sound levels (which can be driven by tidal currents) and 
inter-device variability. Detection ranges of several hundred metres for porpoises and ~ 1 
km for dolphins have been reported in the scientific literature when using the T-POD 
predecessor unit (Kyhn et al. 2012). The difference in detection ranges is due to the 
different features of porpoise and dolphin echolocation. 
 
One C-POD was deployed in a single instrument mooring strategy designed by AFBI, taking 
in to consideration local operational design considerations required at the FHTEP site. The 
approximate centre (and potential C-POD mooring location) of the proposed development 
site was located at 55.231085°N, 6.105255°W (Figure 2.3). Seabed bathymetry at this 
location appeared to be relatively smooth, facilitating deployment/retrieval procedures. As 
Figure 2.3 indicates, the approximate detection range of ~300 m only allowed a C-POD at 
this location to cover a limited part of the area of interest. Given the propensity of harbour 
porpoises to travel, however, it was expected that this device would provide a reliable 
measure of porpoise presence and relative abundance over time that was broadly 
representative of the area as a whole. The C-POD mooring location was between two vessel 
based survey transect lines (transect 11 and transect 12). 
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Figure 2.3 The mooring location for C-POD deployment within the Fair Head 
development area. Bathymetry data provided by AFBI 
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3 Results and Discussion 

3.1 Survey Effort 
 
Marine mammal surveys were conducted by AFBI over a 24 month period from 1st July 2013 
to 16th June 2015. During this time period, 24 surveys were completed. Baseline 
ornithological surveys were also conducted during these surveys, but these data will be 
discussed in a separate report. Three different vessels were used as survey platforms: FPV 
Banríon Uladh, RV Corystes and FV Glenravel. All three vessels had suitable vantage points 
for MMOs, in addition to deck space for an acoustic monitoring top side unit and operator, 
with aft access for the towed hydrophone array. The survey vessels were mobilised and 
operated out of Bangor, Ballycastle or Belfast. Further details on the surveys can be found in 
the Monthly Survey Summary Reports from AFBI, which can be found in Appendix 2. 
 
Table 3.1 summarises when surveys were conducted, and from which survey platform. 
Survey scheduling was highly dependent on appropriate weather windows as well as vessel 
and observer availability. This resulted in survey intervals ranging from five to 69 days, with 
no surveys undertaken in September 2013, December 2013, October 2014, and May 2015. 
Three surveys were undertaken within 15 days of each other in June-July 2014. 
 
During the initial two surveys transect length was reduced by 15-20% and was offset by 
several hundred meters from the final transect design. Subsequent surveys followed the 
proposed parallel line transect survey design as circumstances permitted. As described in 
the methodology, each survey consisted of 22 transects surveyed consecutively in two 
groups of 11 transects (Odd, and Even). Each Odd and Even transect was separated by 1 km. 
Upon finishing the Even transects, the survey vessel would return to its starting position and 
resume surveying the Odd transects, thereby resulting in improved coverage across a 
comparatively small survey area. However, adverse weather conditions and shorter daylight 
hours in winter months resulted in fewer transects being completed on some surveys 
compared to others. Technical equipment failure also prevented useable GPS track data 
from being extracted for certain time periods. See Section 3.2 for more details on survey 
limitations including weather and equipment failure. 
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Table 3.1 Summary of survey dates and survey platform, Fair Head marine mammal 
baseline surveys 2013 – 2015 

Survey Date Vessel 

1 01/07/2013 FPV Banríon Uladh 

2 06/08/2013 FPV Banríon Uladh 

3 04/10/2013 RV Corystes 

4 24/10/2013 FV Glenravel 

5 26/11/2013 FPV Banríon Uladh 

6 09/01/2014 RV Corystes 

7 07/02/2014 FPV Banríon Uladh 

8 03/03/2014 FPV Banríon Uladh 

9 15/04/2014 FPV Banríon Uladh 

10 10/05/2014 RV Corystes 

11 18/06/2014 RV Corystes 

12 23/06/2014 FPV Banríon Uladh 

13 02/07/2014 RV Corystes 

14 07/08/2014 FPV Banríon Uladh 

15 12/09/2014 FPV Banríon Uladh 

16 20/11/2014 FPV Banríon Uladh 

17 25/11/2014 FPV Banríon Uladh 

18 01/12/2014 RV Corystes 

19 19/01/2015 RV Corystes 

20 06/02/2015 FPV Banríon Uladh 

21 13/03/2015 FPV Banríon Uladh 

22 08/04/2015 RV Corystes 

23 04/06/2015 FPV Banríon Uladh 

24 16/06/2015 RV Corystes 

 
 
 
Raw GPS track data were trimmed to remove off-effort line turns and any sections of 
transect run beyond the survey area as defined in Figure 2.1. Table 3.2 summarises the 
amount of usable visual observer effort completed on each survey. Full details of completed 
transect lines can be found in Appendix 3. The 22 planned transects were completed on 11 
surveys, with between 11 and 21 transects completed on the other 13 surveys. Most 
surveys where less than 22 transects were completed were due to the winter survey plan 
being adopted as a result of restricted daylight hours. However, changeable weather 
conditions and deployment of equipment restricted available survey hours on other 
occasions, reducing available time to complete the 22 transect survey plan. Please see the 
‘Notes’ column on Table 3.2 for reasons for reduced transect numbers.  
 
A total of 463 useable transects were run over the study area between July 2013 and June 
2015, covering a total on-effort line length of 2712.6 km and a total on-effort time of 144 
hours, 27 minutes and 11 seconds.  
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Table 3.2 Summary of usable visual survey effort, Fair Head marine mammal baseline 
surveys 2013 – 2015 

Survey Date 
No. of 

Transects 

Total 
Transect 

Length (km) 

Total Time 
on Effort 

(hh:mm:ss) 
Notes 

1 01/07/2013 22 106.3 05:43:32  

2 06/08/2013 22 113.9 05:58:52  

3 04/10/2013 22 126.0 06:45:42  

4 24/10/2013 18 105.8 06:51:10 
Winter survey plan (Odd 
transects omitted) 

5 26/11/2013 13 78.0 03:49:02 
Winter survey plan; loss 
of GPS track data 

6 09/01/2014 18 83.6 04:27:59 Winter survey plan 

7 07/02/2014 11 79.9 03:28:22 
Poor weather – only Odd 
transects completed 

8 03/03/2014 18 108.8 05:27:40 Winter survey plan 

9 15/04/2014 22 160.7 06:47:20  

10 10/05/2014 22 157.1 06:49:48  

11 18/06/2014 15 83.1 06:08:00 PAM array tests 

12 23/06/2014 22 134.1 06:52:10  

13 02/07/2014 22 140.6 07:04:00  

14 07/08/2014 18 105.7 05:20:10 
C-POD deployment, 
therefore winter survey 
plan adopted 

15 12/09/2014 22 114.6 06:52:19  

16 20/11/2014 18 101.9 05:31:56 Winter survey plan 

17 25/11/2014 18 104.4 05:37:14 Winter survey plan 

18 01/12/2014 17 100.9 05:33:44 
Winter survey plan; Boat 
transfer prevented 
transect 18 

19 19/01/2015 18 104.4 05:48:01 Winter survey plan 

20 06/02/2015 18 105.6 05:30:08 Winter survey plan 

21 13/03/2015 22 130.7 07:02:39  

22 08/04/2015 21 119.0 07:15:34 
Boat transfer prevented 
transect 22 

23 04/06/2015 22 121.2 07:06:49  

24 16/06/2015 22 129.1 07:26:40  

Total 463 2712.6 144:27:11  
  



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015         Fair Head Tidal Energy Marine Mammal 24 Month Baseline              14 

3.2 Survey Considerations and Limitations 
 
The following sections outline various factors that may either have reduced the amount of 
effort that could be employed on a survey or considerations that should be acknowledged 
when assessing the results of the visual marine mammal survey data. 
 

3.2.1 Survey Platform 

 
As is well established from other harbour porpoise visual surveys, the chance of seeing 
porpoises is highly influenced by sea conditions, primarily the smoothness of the surface 
(i.e. sea state). The magnitude of this effect varies by survey platform; observations from 
higher above the sea surface (aboard larger vessels) are likely to be less influenced by sea 
state. During the period in question three different vessels were used: the 26 m-long FPV 
Banríon Uladh (surveys 1, 2, 5, 7-9, 12, 14-17, 20-21, & 23), the 26 m-long MV Glenravel 
(survey 4) and the 53 m-long FRV Corystes (surveys 3, 6, 10, 11, 13, 18-19, 22 & 24). 
 
As the RV Corystes offered the best observer platform, she was regarded as the preferred 
vessel by AFBI, and used whenever it was possible. However, although survey windows were 
scheduled routinely, weather restriction along with the Corystes dedicated work programme 
meant that on occasion alternative work platforms needed to be used. AFBI also had access 
to the FPV Banríon Uladh which provided an excellent platform for survey. The unusually 
windy autumn and winter of 2013/2014 provided very limited opportunities for visual 
survey as record breaking storms hit the coasts of the UK and Ireland. Both the secondary 
vessel (Banríon Uladh) and on one occasion another ESAS compliant vessel the Glenravel 
were tasked with undertaking surveys opportunistically when weather windows occurred. 
 

3.2.2 Equipment Failure 

 
During survey operations, the primary GPS used for logging vessel position failed for a 
period of 20 minutes on Survey 4 (24/10/2013) and 1 hour and 40 minutes on Survey 5 
(25/11/2013). There was also a short period of approximately 4 minutes of GPS data loss at 
the start of Transect 12 on Survey 21 (13/03/2015). The GPS failure meant that any survey 
effort completed during these time periods were lacking vessel position data, and were 
therefore unusable for the analysis of the observation data. 
 

3.2.3 Weather 

 
Surveys were generally conducted during periods of favourable weather conditions. 
However, changes in local weather resulted in restriction of survey time during Survey 7. 
Adverse weather conditions resulted in a late start to this survey, and incoming southerly 
gales arriving ahead of forecasted time resulted in a truncated survey window. As a result, 
only a single pass over the survey area (i.e. all Odd transects) was completed during Survey 
7 (07/02/2014). Table 3.3 summarises the general weather conditions encountered during 
the surveys. 
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Table 3.3 Summary of the on-effort environmental weather conditions experienced 
during the Fair Head marine mammal baseline survey 2013 – 2015. Swell height and visibility 
recorded according JNCC MMO format (swell height: low <2 m; medium 2-4 m; large >4 m; 
Visibility: poor <1 km; moderate 1-5 km; good >5 km) 

Survey Date 
Sea state 

(Beaufort) 
Wind 

(Beaufort) 
Swell 
height 

Visibility 
Range Median 

1 01/07/2013 1-3 2 1-4 Low Good 

2 06/08/2013 1-3 1 1-3 Low Good 

3 04/10/2013 2-3 3 0-3 Low Good 

4 24/10/2013 2-4 3 1-4 Low Good 

5 26/11/2013 2-5 4 3-5 Low Good 

6 09/01/2014 1-4 4 3-4 Low Good 

7 07/02/2014 2-5 4 2-4 Low Good 

8 03/03/2014 2-4 4 2-3 Low Good 

9 15/04/2014 1-5 4 2-4 Low Good 

10 10/05/2014 0-4 1 2-3 Low Good 

11 18/06/2014 1-4 2 2-5 Low Good 

12 23/06/2014 2-3 2 1-5 Low Good 

13 02/07/2014 2-5 3 2-5 Low Good 

14 07/08/2014 2-3 2 1-3 Low Good 

15 12/09/2014 1-4 2 2-5 Low Poor 

16 20/11/2014 2-6 4 4-5 Low Moderate 

17 25/11/2014 1-4 2 1-4 Low Good 

18 01/12/2014 2-3 2 2-5 Low Moderate - Good 

19 19/01/2015 1-2 2 1-3 Low Good 

20 06/02/2015 1-3 2 1 Low Good 

21 13/03/2015 2-3 2 1-2 Low Good 

22 08/04/2015 2-4 3 1-4 Low Good 

23 04/06/2015 1-4 2 1-5 Low Moderate 

24 16/06/2015 0-3 1 1-5 Low Good 

 
 

3.2.4 Daylight Hours 

 
Due to shorter daylight hours during winter months, a shortened “winter survey plan” was 
adopted (as detailed previously in Section 2.1.2), with Even numbered transects at the 
edges of the survey area omitted (i.e. transect lines 2, 4, 20 and 22). The winter survey plan 
was employed on Surveys 5, 6, 8 and 16-20. On Survey 4, transects 1, 3, 21 and 22 were not 
completed rather than the usual winter survey plan. The winter survey plan would have also 
been adopted on Survey 7, but poor weather conditions halted the survey early. Re-
deployment of the C-POD on Survey 18 restricted available survey hours, so the winter 
survey plan was utilised on that occasion too. 

3.2.5 Static Fishing Gear 
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During Survey 6 some transect lines were cut short due to the presence of static fishing gear 
along the survey line. 
 

3.2.6 Data Recording Format 

 
Two different marine mammal recording formats were used by AFBI during the course of 
the 24 surveys. Initially, JNCC MMO forms were used, but were switched to IWDG recording 
forms after Survey 3. The change in recording form was implemented as AFBI and SRSL 
deemed that the IWDG forms were more suitable for accurately recording of environmental 
conditions during surveys. However, this resulted in the environmental data being recorded 
on different scales according to the format used (e.g. swell recorded as low, medium or high 
on JNCC forms, and in metres on IWDG forms). Under certain scenarios, namely when 
analysing environmental data from all 24 surveys together, the lack of recording consistency 
resulted in some difficulty in translating equivalent environmental conditions between 
surveys that used different data recording formats. 
 
 

3.3 Marine Mammal and Basking Shark Sightings 
 
During the 24 surveys, a total of 184 marine mammal and basking shark sightings were 
made, totalling 350 individual animals. Of these sightings, 138 were made by on-effort 
MMOs, whilst 46 auxiliary sightings were also made. Tables 3.4 and 3.5 summarise the on-
effort and auxiliary visual marine mammal sightings made during the Fair Head baseline 
survey from July 2013 to June 2015. Full sighting data can be found in Appendix 4. 
 
The geographical locations of the survey vessel when all on-effort marine mammal sightings 
were made are shown in Figures 3.1 to 3.2, with each figure representing combined 
sightings from all 24 surveys, split between harbour porpoise on Figure 3.1 and all other 
marine mammals and basking sharks on Figure 3.2. On-effort sighting maps for all 24 
individual surveys can be found in Appendix 5. 
 
Figure 3.1 shows that generally there were no obvious patterns in the geographic 
distribution of harbour porpoise sightings across the entire survey area. The low number of 
sightings for other marine mammals meant that it was hard to assess any trends in 
geographical distribution in the area of interest (Figure 3.2). However, the data suggest that 
grey seals were observed more frequently in the north-east of the survey area. 
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Table 3.4 Summary of on-effort marine mammal and basking shark visual sightings, 
Fair Head marine mammal baseline survey 2013 – 2015. Numbers of sightings per survey are 
shown, with the total number of individuals given in parentheses. Species codes are as 
follows: BS – basking shark; GS – grey seal; HP – harbour porpoise; HS – Harbour seal; KW – 
killer whale; UIC – unidentified cetacean; UIC(S) – small unidentified cetacean 

Survey Date 
Number of sightings (individuals) 

BS GS HP HS KW UIC UIC(S) Total 

1 01/07/2013   11 (19)     11 (19) 

2 06/08/2013   7 (21)     7 (21) 

3 04/10/2013   15 (50)   1 (1)  16 (51) 

4 24/10/2013   4 (6) 1 (1)  1 (1)  6 (8) 

5 26/11/2013 1 (1)  1 (1)     2 (2) 

6 09/01/2014   2 (3)     2 (3) 

7 07/02/2014   2 (7)     2 (7) 

8 03/03/2014   4 (4)     4 (4) 

9 15/04/2014   2 (2) 2 (2)    4 (4) 

10 10/05/2014   11 (13) 3 (3)    14 (16) 

11 18/06/2014  1 (1) 3 (3)     4 (4) 

12 23/06/2014  4 (4) 7 (7)     11 (11) 

13 02/07/2014   1 (2)     1 (2) 

14 07/08/2014   4 (8)     4 (8) 

15 12/09/2014 1 (1)  5 (9) 1 (1)   1 (3) 8 (14) 

16 20/11/2014   3 (4)     3 (4) 

17 25/11/2014   4 (4)     4 (4) 

18 01/12/2014   3 (10)     3 (10) 

19 19/01/2015   8 (11)    1 (1) 9 (12) 

20 06/02/2015   2 (8) 1 (1)   1 (1) 4 (10) 

21 13/03/2015   6 (11) 2 (2)    8 (13) 

22 08/04/2015   2 (4)     2 (4) 

23 04/06/2015  1 (1) 3 (3)     4 (4) 

24 16/06/2015   3 (5) 1 (1) 1 (2)   5 (8) 

Total 2 (2) 6 (6) 
113 

(215) 
11 

(11) 
1 (2) 2 (2) 3 (5) 

138 
(243) 
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Table 3.5 Summary of auxiliary marine mammal and basking shark visual sightings, Fair 
Head marine mammal baseline survey 2013 – 2015. Auxiliary sightings were defined as any 
visual sighting made by MMOs when off-effort OR by MMOs when on-effort but outside of 
90⁰ window OR any non-MMO person either on-effort or off-effort. Numbers of sightings per 
survey are shown, with the total number of individuals given in parentheses. Species codes 
are as follows: BN – bottlenose dolphin; CD – common dolphin; GS – grey seal; HP – harbour 
porpoise; HS – Harbour seal; UIC – unidentified cetacean (NB: one of these was referred to as 
“unidentified large whale” in the field logs) 

Survey Date 
Number of sightings (individuals) 

BN CD GS HP HS UIC Total 

1 01/07/2013  1 (2)  3 (4)   4 (6) 

2 06/08/2013  1 (25) 1 (1) 7 (14)   9 (40) 

3 04/10/2013 1 (5)  1 (1) 2 (16)   4 (22) 

4 24/10/2013        

5 26/11/2013    1 (1) 1 (1) 1 (1) 3 (3) 

6 09/01/2014        

7 07/02/2014      1 (1) 1 (1) 

8 03/03/2014    2 (2)   2 (2) 

9 15/04/2014    1 (2)   1 (2) 

10 10/05/2014    2 (2) 1 (1)  3 (3) 

11 18/06/2014    1 (1)   1 (1) 

12 23/06/2014   1 (1) 1 (1)   2 (2) 

13 02/07/2014    2 (5)   2 (5) 

14 07/08/2014        

15 12/09/2014    3 (4)   3 (4) 

16 20/11/2014        

17 25/11/2014    2 (3)   2 (3) 

18 01/12/2014        

19 19/01/2015    5 (8)   5 (8) 

20 06/02/2015    1 (1)   1 (1) 

21 13/03/2015    2 (3)   2 (3) 

22 08/04/2015        

23 04/06/2015    1 (1)   1 (1) 

24 16/06/2015        

Total 1 (5) 2 (27) 3 (3) 
36 

(68) 
2 (2) 2 (2) 

46 
(107) 
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Figure 3.1 On-effort visual harbour porpoise sightings FHTEP site, surveys 1-24 
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Figure 3.2 On-effort visual marine mammal sightings (excluding harbour porpoise) 
FHTEP site, surveys 1-24  
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Harbour porpoises were the most frequently observed marine mammal, with individuals 
seen on every survey. Sightings of harbour porpoises usually consisted of individuals or 
small groups of 2-4 animals, but occasionally larger groups numbering up to ten individuals 
were observed. In terms of on-effort sightings, a total of 113 harbour porpoise sightings 
were made, totalling 215 individuals. Examining the total time spent on-effort during the 24 
surveys (144 hours, 27 min., 11 sec.), the average number of individual harbour porpoises 
seen was 1.51 per hour. A further 36 auxiliary harbour porpoise sightings were made, 
totalling 68 individuals. 
 
The next most frequently sighted marine mammals were grey seals and harbour seals, with 
six and 11 on-effort sightings respectively, and three grey and two harbour seal auxiliary 
sightings. All sightings of both seal species were of individual animals. Examining the on-
effort sightings over the whole 24 survey cumulative total time, the average number of grey 
seals was 0.042 individuals per hour, with 0.076 individual harbour seals per hour. 
 
The largest groupings of marine mammals observed were common dolphins, with 25 
individuals seen together on Survey 2. However, common dolphins were only observed as 
auxiliary sightings. Other marine mammals observed included four sightings of unidentified 
cetaceans (two on-effort, two auxiliary), and three on-effort sightings of small unidentified 
cetaceans. There was a single auxiliary sighting of a bottlenose dolphin, and two on-effort 
basking shark sightings were made on surveys 5 & 15. A single on-effort sighting comprised 
of a pair of killer whales was made on survey 24. 
 
Only on-effort harbour porpoise sightings were recorded in sufficient numbers to allow 
population density estimation using distance sampling-based methods (see Section 3.4). 
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3.3.1 Inter-annual variability 

 
In order to understand how the presence of marine mammals vary from year to year at a 
particular site, whilst reducing the chance that the year selected for undertaking the survey 
does not overly influence the final result, survey effort was spread over a two year period in 
line with recommended guidance (Macleod et al. 2011). Figure 3.3 shows the cumulative 
number of on-effort sightings and number of survey transects completed over each 12 
month survey period. Survey effort was lower in the first 12 months due to poor weather 
conditions in the winter of that year. However, the numbers of mammal sightings were 
marginally higher in the first year of survey effort. This illustrates that sighting rates per unit 
effort varied marginally between the two years of survey effort. 
 
 
 

 
Figure 3.3 Cumulative number of on-effort sightings (left) and cumulative number of 
survey transects (right) over a 12 month survey period 
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3.3.2 The Effects of Sea State and Tidal Phase 

 
Sea state varied from 0 to 6 during the course of the 24 surveys (Table 3.6). However, there 
was considerable variability in sea state conditions between surveys. For example, the 
fraction of survey effort at sea states ≤2 varied from 92% (Survey 2) down to 4% (Survey 7). 
In general, the survey conditions experienced during the summer months were better (i.e. 
lower sea state) for conducting marine mammal surveys than those encountered in winter 
months. 
 
Table 3.6 Summary of survey effort (transect length in km) by sea state (Beaufort 0-6), 
Fair Head marine mammal baseline survey 2013 – 2015 

Survey 
Sea State (Beaufort) Total 

Length (km) 0 1 2 3 4 5 6 

1  18.2 56.0 32.1    106.3 
2  78.7 25.6 9.6    113.9 
3   49.1 76.9    126.0 
4   23.6 48.7 33.5   105.8 
5   5.0 9.1 59.6 4.3  78.0 
6  0.5 8.2 27.3 47.6   83.6 
7   3.6 19.1 50.5 6.7  79.9 
8   8.6 46.9 53.3   108.8 
9  4.1 21.6 55.4 67.9 11.7  160.7 

10 5.7 86.7 44.6 18.1 2.0   157.1 
11  17.7 40.7 24.2 0.5   83.1 
12   108.6 25.5    134.1 
13   52.1 61.8 16.5 10.2  140.6 
14   104.9 0.8    105.7 
15  18.3 51.4 39.0 5.9   114.6 
16   0.5 36.5 60.3 4.0 0.6 101.9 
17  1.9 86.9 13.0 2.6   104.4 
18   73.6 22.9 1.3   97.8 
19  32.1 72.3     104.4 
20  1.7 86.6 17.3    105.6 
21   112.6 18.1    130.7 
22   25.3 67.8 25.9   119.0 
23  10.8 61.3 38.7 10.4   121.2 
24 7.2 66.6 53.1 2.0 0.2   129.1 

Total Length 

(km) 
12.9 337.3 1176.0 710.7 438.0 36.9 0.6 2712.6 

% of Total 0.5 12.4 43.4 26.2 16.1 1.4 <0.1  
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To investigate potential links between the tidal cycle and porpoise detections during 
surveys, all visual survey effort data were linked to a point in the tidal cycle. Tidal data from 
Cushendun (~11 km SE of Fair Head) were used to calculate tidal cycle start/end times 
(defined as Low Tide) using the software package POLTIPS-3 (NOC 2015). Tidal cycles were 
represented along a 360-degree circular scale of tidal phase angles, with 0° and 360° 
representing Low Tide. The tidal cycle was then subdivided into four broad tidal phases 
(matched to particular times, in GMT) to which porpoise sightings could be linked: 
 

 ‘Slack Low’ – Centred around Low Tide (0°), from 315°-44° of tidal phase, when 
flow was expected to be relatively slow 

  ‘Rising’ – From 45° - 134° of tidal phase, centred around expected peak flow 
during flood tides 

 ‘Slack High’ – From 135° - 224° of tidal phase, centred around approximate High 
Tide, when flow was expected to be relatively slow 

 ‘Falling’ – From 225° - 314° of tidal phase, centred around expected peak flow 
during ebb tides 

 
Survey data were assigned to one of the four categories on the basis of the time when a 
survey of a given transect began. This approach was also used for the analysis of C-POD data 
(see Section 3.6 below). 
 
Overall, comparable amounts of survey effort were spent across each of the four tidal phase 
categories (range of 631 km – 788 km); however, the shorter days in winter meant that 
some of the outer transects were not covered across as much of the tidal cycle as the more 
central ones. When all survey data were aggregated, porpoise detection rates did not 
appear to vary dramatically across the survey area in response to tidal phase (Figure 3.4). 
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Figure 3.4 Summary of harbour porpoise detection rates (# detections per km surveyed) 
across the four broad tidal phase categories identified in the text. Graphs represent all data 
from 24 surveys. The peak in Transect 20 during Rising Tide was driven by the detection of 
multiple clusters along that transect during one survey, and therefore not representative of 
the dataset as a whole. 

 

 

3.4 Absolute Density and Abundance 
 
Only harbour porpoises were observed in sufficient numbers during these 24 surveys to 
attempt density estimation using the software program Distance (Buckland et al. 2001, 
Thomas et al. 2010). Data were analysed using the MCDS (Multiple Covariate Distance 
Sampling) engine to allow sea state to be included as a factorial covariate. The final 
detection function was modelled as a half-normal key function with a Hermite polynomial 
expansion (Buckland et al. 2001). To ensure a more robust detection function, data were 
truncated at 450 m perpendicular distance from the vessel trackline. This led to seven 
distant observations being discarded from further analysis, resulting in 106 remaining 
observations. Expected group size values were computed using a regression of observed 
cluster size against perpendicular distance from the trackline. No spatial stratification was 
undertaken. Different models were compared using covariates described in Table 3.7. The 
most parsimonious model (on the basis of goodness of fit and number of parameters) was 
selected on the basis of Akaike’s Information Criterion (AIC; Akaike 1974). 
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Table 3.7 Summary of covariates used in distance sampling 

Covariate Description 

Sea state Beaufort sea state (0 - 6) at time of sighting 

Year Calendar year (2013 – 2015) 

Season 
3-month periods (Winter = December - February; Spring = March – May; 
Summer = June – August; Autumn = September – November) 

Month 12 calendar months 

Hour 
Diel hour within which survey of particular transect commenced (0 – 23 
but in practice 5 – 17) 

Tidal phase 

4 periods of tidal phase (‘Rising’, ‘Slack High’, ‘Falling’, ‘Slack Low’) to 
identify likely periods of strong and weak currents. Tidal phase data were 
obtained through POLTIPS-3 tidal prediction software (NOC 2015) for the 
nearby community of Cushendun (N.I.; ~11 km SE of Fair Head). Survey 
data were assigned to one of the four categories on the basis of time 
when a survey of a given transect began. 

 
Given the number of porpoise observations (106 groups of 1 or more animals), all data from 
all surveys were combined to ensure a sufficiently large dataset to allow Distance density 
estimation to proceed (see requirements in Section 2.1.1). The present results should 
therefore be interpreted with some caution as they do not resolve changes in density from 
one survey to the next. 
 
Based on AIC scores, the best performing model MB (with the lowest AIC score) included 
only Sea State and Diel Hour as covariates. However, several other models, which also 
included covariates such as Tidal phase, Month and/or Year, also had very low AIC values 
close to those of MB, suggesting that these covariates may also had some impact on 
porpoise sightability. MB goodness of fit was estimated using a Chi-square analysis, resulting 
in a p-value of 0.76877 (suggesting a good fit between the model and the data). Mean group 
size was estimated as 1.8 porpoises (95% Confidence Interval:  1.6 - 2.0 porpoises). The final 
results indicated an effective strip width (ESW) of 193 m, with an estimated mean density of 
approximately 0.251 porpoise per km2 (95% CI:  0.179 – 0.352 porpoise per km2), with a CV 
of 17.3%. 
 
These results compare favourably with estimated porpoise densities observed at the nearby 
(approximately 57 km distant) West Islay site (0.129 animals per km2 [visual] and 0.031 
animals per km2 [acoustic]; Benjamins et al. 2012). Based on aerial survey data collected 
during the 2005 SCANS-II survey (SCANS-II 2008), density of porpoises across inshore waters 
off western Scotland and Northern Ireland was estimated at 0.394 porpoises per km2. 
Covering such a large area, this earlier estimate does not provide any detail on small-scale 
spatiotemporal heterogeneity in porpoise distributions. Density estimates for harbour 
porpoise at Fair Head presented here are, however, comparable to previous regional 
estimates and indicate relatively frequent presence of harbour porpoises, compared to the 
West Islay site. 
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3.5 Shore-Based Observation Results 
 
Shore based vantage point surveys for seabirds were undertaken on ten dates between 
December 2014 and end of June 2015, during which auxiliary marine mammal sightings data 
were collected when time permitted, (Table 3.8). No watches were undertaken in May 2014 
due to persistently unfavourable sea states. The watch effort in June 2014 was reduced due 
to sea fog reducing the visibility and therefore the day’s effort being curtailed early.  
 
Table 3.8 Summary of focal watch effort 

Date Start time End time Sea State Visibility 

26/12/2013 10:50 13:45 2 V. good (20 km) 

10/03/2014 10:00 16:00 1 Good, sunny with high thin cloud 

05/04/2014 08:10 13:10 
2 close in, 4 
at 1km from 
coast 

Good becoming poor 

17/06/2014 09:05 12:00 2 Poor becoming good 

01/07/2014 14:10 18:10 0-1 V. good (20 km) 

21/07/2014 06:00 12:00 
1 then 0 
after 08:00 

V. good (20 km) 

05/04/2015 07:00 13:12 1 Good/poor (fog patches) 

22/04/2015 11:10 18:10 1, then 0 Mostly poor 

11/06/2015 06:10 14:00 
2, then 1 
(after 7:20) 

Good (~ 4 km) 

24/06/2015 06:10 14:05 0-1 Good (~2+ km), cloudy 

 
Four marine mammal species were seen: harbour porpoise, grey seal, harbour seal and 
minke whale. In addition, sightings were made of seals that could not be identified to 
species level. The sighting of a minke whale on 11/06/2015 was the first time this species 
had been recorded from the area during survey work related to the FHTEP site; no minke 
whale sightings were confirmed during the vessel-based mammal surveys. The other three 
species were seen on multiple occasions during the vantage point surveys, with seal 
sightings typically of solitary animals, and harbour porpoise sightings ranging from two to 
seven or more individuals. In total 88 observations involving 148 individuals were made 
across all species (Table 3.9). 
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Table 3.9 Summary of marine mammal recorded incidentally during focal watches. 
Numbers of sightings per survey are shown, with the total number of individuals given in 
parentheses. Species codes are as follows: GS – grey seal; HP – harbour porpoise; HS – 
Harbour seal; MW – minke whale; seal – seal, not able to confirm species. NB. On 21/07/14, 
the exact number of porpoise could not be determined, just a lower limit, hence the ‘+’ 
designation 

Date 
Species 

GS HS HP MW Seal Total 

26/12/2013      0 (0) 

10/03/2014 4 (4) 5 (6) 2 (4)   11 (14) 

05/04/2014 3 (3) 7 (7)    10 (10) 

17/06/2014  3 (3)    3 (3) 

01/07/2014   14 (23)  1 (1) 15 (24) 

21/07/2014 4 (4) 1 (1) 18 (46+)  1 (1) 24 (52+) 

05/04/2015  2 (2) 2 (11)   4 (13) 

22/04/2015      0 (0) 

11/06/2015 3 (3) 1 (1) 5 (14) 1 (1)  10 (19) 

24/06/2015 1 (1) 2 (2) 8 (10)   11 (13) 

Total 15 (15) 22 (23) 48 (108) 1 (1) 2 (2) 88 (148) 

 
The focal watches at Fair Head have provided some incidental information on the use of the 
proposed project area by marine mammal species. Shore based sightings suggest a possible 
increase in the use of the area by harbour porpoise in the summer months. Moreover, the 
number of total recorded individuals supports the observations from the vessel-based 
surveys that harbour porpoise were both regularly observed and the most abundant marine 
mammal within the proposed site. The incidental information collected from the focal 
watches was comparable to boat-based survey results. However, due to the small sample 
size, the results must be interpreted with caution. 
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3.6 C-POD Data Results 
 
A single passive acoustic porpoise click detector (C-POD) was repeatedly deployed at the 
FHTEP site during 2014-2015 to generate high-resolution temporal data on echolocating 
porpoise presence at the immediate vicinity of this site (see Table 3.10 for details). 
 
Table 3.10 Summary of C-POD deployment at the FHTEP site, 2014- 2015 

Deployment 
No. 

C-POD Time in C-POD Time out Total deployment period 

1 
18/06/2014 – 

17:54 GMT 
21/07/2014 – 

10:45 GMT 
32 days 16 hours 51 minutes 

2 
21/07/2014 – 

15:44 GMT 
26/10/2014 – 

12:49 GMT 
96 days 21 hours 5 minutes 

3 
29/10/2014 – 

14:57 GMT 
06/01/2015 – 

11:03 GMT 
68 days 20 hours 6 minutes 

4 
06/02/2015 – 

05:26 GMT 
04/06/2015 – 

05:33 GMT 
118 days 0 hours 7 minutes 

TOTAL   324 days 2 hours 9 minutes 

 
 
Instead of recording actual sounds, C-PODs create a log of Detection-Positive Minutes 
(DPMs), defined as a minute containing at least one click train of likely porpoise origin of 
“Moderate” or “Good” quality (based on standard filtering algorithms included in the 
analytical software package POD.exe; see www.chelonia.co.uk for details). This allows for 
extended deployment duration compared to an actual hydrophone, although raw acoustic 
data cannot be studied retrospectively. DPMs will be used here to describe porpoise 
presence at a temporal resolution of individual minutes. 
 
To investigate potential links between the tidal cycle and porpoise detections, each 1 
minute record in the detection database was linked to a point in the tidal cycle. Tidal data 
from Cushendun (~11 km SE of Fair Head) were used to calculate tidal cycle start/end times 
(defined as Low Tide) using the software package POLTIPS-3. Tidal cycles were represented 
along a 360-degree circular scale of tidal phase angles, with 0° and 360° representing Low 
Tide. The varying duration between successive Low Tides (in response to the spring-neap 
cycle) meant that minutes were not assigned to whole ‘tide-degrees’; instead minutes 
corresponded to differing fractions of tide-degrees during each tidal cycle. Assigning these 
degree values to individual minutes in the dataset allowed porpoise detections to be 
mapped across the tidal cycle. 
 
The entire C-POD deployment period lasted 324 days 2 hours 9 minutes (88.7% of an 
average year). During this time, the C-POD was active almost continuously, although several 
short periods of inactivity did occur on 179 days (55% of total number of days). On such 
days, the C-POD briefly stopped recording for 1 – 20 minutes at a time, for up to 164 
minutes each day (mean 11.3 minutes per day). These periods were closely associated with 
tidal phase, occurring predominantly when tidal flow was expected to be strongest 
(particularly during rising tide). This suggested that C-PODs might occasionally briefly stop 
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recording when exposed to particularly turbulent conditions, although this did not result in 
losses of large amounts of data (2,204 minutes, or 1 day 9 hours 44 minutes, lost over nearly 
a year of monitoring). 
 
C-PODs contain a tilt sensor, which records the deviation from vertical (in degrees), typically 
in response to currents. A very strong correlation was apparent between tidal phase angle 
and vertical deflection of the C-POD (hereafter referred to as C-POD angle). Average tide-
angles varied from <20° (i.e. almost vertical) around Low Tide and High Tide slack, to >55° at 
presumed peak flow periods intermediate between Low and High Tide (Figure 3.5). This 
supported the notion that strong C-POD deflections were an indicator of tidal phase and 
thereby indirectly of tidal current strength. 
 

 
Figure 3.5 Average C-POD deflection from vertical (degrees, vertical axis) across tidal 
phase (tide-degrees, circular axis; 0° = 360° = Low Tide at Cushendun, in 5°-bins), aggregated 
across the entire C-POD deployment period. Zero (at the top of the circle) represents Low 
Tide. Deflection from vertical was greatest during periods of expected strongest current 
(midway between Low and High Tide) 

 
During the deployment period 12,795 DPMs were observed. DPMs were recorded every day 
the C-POD was deployed, ranging between 1-187 DPMs per 24-hour period (or an average 
of approximately 40 DPMs per day). Daily DPM detection rates varied considerably across 
the deployment period (Figure 3.6) under apparent seasonal influences. Detection rates 
were comparatively low (<20 DPMs per day) during June/July 2014, but increased from early 
August onwards, reaching a peak of 187 DPMs per day in mid-November 2014 (an increase 
of an order of magnitude). Although detection rates subsequently declined somewhat over 
the winter they remained comparatively high, regularly exceeding 40 DPMs per day, until 
mid-April 2015 after which daily detection rates returned to low levels comparable to those 
seen in the previous summer. 
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Figure 3.6 Number of DPMs detected per full calendar day during the C-POD 
deployment, from 18/06/2014 to 4/06/2015. Grey blocks represent unmonitored periods, 
including days when the C-POD was deployed/recovered 

 
On initial investigation, the number of DPMs appeared to have a bimodal distribution with a 
peak during time when the C-POD was near-vertical and when the C-POD was tilted by 
approximately 45° (Figure 3.7). Further analysis revealed that brief 1-minute periods of 
near-vertical orientation of the C-POD occurred throughout the tidal cycle, presumably 
through C-POD movement due to turbulence. The peak of porpoise detections at zero 
degrees was shown to be an artefact due to short-term C-POD movement, which disappears 
when C-POD angles are averaged over 5 minutes. 
 

 
Figure 3.7 Distribution of porpoise detections (blue) and overall monitoring effort 
(green) relative to C-POD angle. The peak of porpoise detections at zero degrees is an 
artefact due to short-term C-POD movement, which disappears when C-POD angles are 
averaged over 5 minutes (red) 
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The relationship between DPMs and tidal phase varied from day to day and was not 
consistent across the deployment period. When all data were aggregated, DPMs were most 
frequently observed during rising tide and around high water (Figure 3.8). However, this 
pattern did not recur each day. 
 

 
Figure 3.8 Proportion of all minutes across the tidal cycle classified as DPMs (all data 
aggregated across the entire C-POD deployment period). Tidal cycle scale = tide-degrees; 0° 
= 360° = Low Tide at Cushendun, aggregated in 5°-bins). Zero (at the top of the circle) 
represents Low Tide 

 
C-PODs also detect non-porpoise click sounds generated by other means (e.g. vessel noise, 
sediment movement etc.). If present in sufficient numbers, these sounds can overwhelm the 
unit’s memory buffer (on a minute-by-minute basis) and prevent further detections until the 
onset of the next minute. The percentage of each minute thus lost to noise can provide a 
crude indication of how porpoise detection probability was affected by these sound sources. 
Across the entire deployment, impacts of sounds on C-POD detection capabilities were 
limited (96% of all minutes experienced <10% loss; Figure 3.9). However, occasional larger 
fractions of minutes lost (N = 20,106 minutes, or <4% of total, with losses reaching up to 
99% of any one minute) were closely associated with tidal phases associated with fast flow 
and greater C-POD deflections from vertical, suggesting that higher ambient noise levels 
during strong tides might occasionally negatively affect C-PODs’ detection capabilities. 
 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015         Fair Head Tidal Energy Marine Mammal 24 Month Baseline              33 

 
Figure 3.9 Count of minutes where observational effort was increasingly curtailed 
through ambient noise (fraction of each minute lost), aggregated among 10%-loss bins, 
summed across the tidal cycle (0° = 360° = Low Tide at Cushendun) over the entire 12-month 
C-POD deployment 

 
There was a very strong diurnal effect on DPM detection probability (Figure 3.10). Overall, 
the great majority of DPMs (80.5%) were detected between 18:00 and 06:00, with a notable 
peak from ~22:00-05:00. There were, however, distinct seasonal differences in the intensity 
of this diel pattern, with very low daytime detection rates in Autumn and Spring months 
(see Appendix 6 for more details). 
 

 
Figure 3.10 Distribution of all DPMs (aggregated over the entire deployment period) 
across diel hour (0-23). Blue bars represent the fraction of total number of observed minutes 
within each hour (for the entire deployment period) that was classified as a DPM. Monitoring 
effort for all hours was approximately 20,000 minutes over the entire deployment 
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To further investigate the role of environmental factors in DPM detection, data were 
modelled in the software package R (Pinheiro et al. 2012). A Generalised Additive Model 
(GAM) with Generalized Estimating Equations (GEE) was used to investigate the significance 
of several covariates including C-POD angle, amount of time lost due to ambient noise, 
estimated tide-angle, ambient temperature and diel hour. Modelling proceeded in 
accordance with the methods outlined in Pirotta et al. (2011). All covariates were used as 
factors, linear terms, 1-dimensional smooth terms or circular smooth terms. The significance 
of each covariate was assessed using ANOVA (Table 3.11). 
 
The final model correctly predicted 84% of DPMs and 60% of ‘quiet’ minutes, equating to a 
correct prediction rate of approximately 77% (where a perfect model would have a 
prediction rate of 100%; Pirotta et al. 2011). Model outputs are displayed in Table 3.11. It is 
important to note that covariates included here may be proxies for other covariates that 
were not measured but were much more ecologically relevant. Diel Hour was confirmed as 
the most significant covariate, suggesting that more detections occurred at night. Once Diel 
Hour was taken into account, Date indicated fewer detections than expected during the first 
half of the deployment (until late November 2014), and more during the second half of the 
deployment. Similarly, once diel and seasonal effects were considered, Tide Angle indicated 
a positive influence of fast flows on detection probability (a bimodal distribution peaking at 
tidal phase linked to fastest flow). Beyond all this, %TimeLost implied that detections tended 
to be negatively influenced by increasing fractions of minutes lost, but up to a point (albeit 
based on small sample sizes). Finally, C-POD angle had a comparable effect, where residual 
variability was least when the C-POD was positioned close to vertical. Taken together, the 
final model suggested that diel patterns were most important in determining the likelihood 
of detecting porpoise echolocation events, followed by seasonal and tidal influences. 
 
Following Carlström (2005), DPMs occurring within 10 minutes of each other were classified 
as the same porpoise encounter, to account for the fact that animals may spend more time 
in the general vicinity of the C-POD while not being continuously detectable. Across the 
entire deployment period, a total of 3577 encounters were identified, with between 1 – 31 
encounters per day each day (or on average 11.1 encounters per day). These encounters 
were, on average, quite brief: although the maximum encounter duration was 170 minutes, 
1,637 encounters (45% of total) were only 1 minute long, and 2,307 encounters (64%) were 
<5 minutes in length. 
 
Short inter-click intervals (ICI) of <10 milliseconds indicate that the porpoise is actively 
focusing in on a target at close range, and has been associated with foraging activity (Verfuß 
et al. 2005). Such short ICIs were observed during 21% of DPMs, indicating that foraging 
might be a regular occurrence in the area surrounding the C-POD. Short ICIs were observed 
at all hours in line with distribution of DPMs. 
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Table 3.11  Summary of significant predictor covariates, in declining order of significance 
in terms of amount of residual variability explained by their inclusion in the final model (the 
topmost covariate [Diel Hour] is most important, whereas the bottom covariate [C-POD 
angle] only describes variability not already explained by all the preceding covariates, and is 
therefore much less important). The partial residual plots describe the estimated relationship 
between the response (on the link scale) and each predictor covariate 

Covariate Use 
Significance  

(P-value) 
Partial residual plot 

Diel Hour circular smooth term <<0.001 

 
Date (days 
from first 
deployment 
18/06/2014) 

1-dimensional smooth 
term 

<<0.001 

 
Tide Angle  circular smooth term  <<0.001 

 
%TimeLost 1-dimensional smooth 

term 
<<0.001 

 
C-POD angle 1-dimensional smooth 

term 
<<0.001 
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Considering the above results, porpoises appeared to regularly visit the C-POD site, but on 
average did not spend long periods there. There was a link between tidal phase (here 
approximating current strength) and DPM detections but current strength did not appear to 
be the single most important factor controlling porpoise echolocation behaviour. Foraging 
appeared to occur throughout the day.  
 
Using C-POD data to determine actual animal abundance is complex and rarely possible 
without concurrent knowledge about detection distances, which can only be gathered 
under exceptional circumstances (Kyhn et al. 2012). Tidally active sites represent very 
difficult conditions for establishing detection distance relationships as undertaken by Kyhn 
et al. (2012), so the data described here can only be used to indicate continued site usage. 
Although porpoises are typically assumed to echolocate almost constantly (Akamatsu et al. 
2007), porpoise echolocation rates have been shown to vary according to circumstances 
such as nocturnal prey behaviour (Carlström 2005, Linnenschmidt et al. 2013). This suggests 
that relative differences in DPM detection rates might not be due to an increase in 
individual porpoises, but rather to variability in echolocation rates. 
 
If, in the present case, constant echolocation rates are assumed, based on the daily DPM 
detection rates, several potential explanations present themselves. On the one hand, 
relatively low daily detection rates in summer may suggest comparative scarcity of 
porpoises, followed by an increase in animals during colder periods potentially part of a 
seasonal migration. Long-range migration of harbour porpoises has been established in the 
western North Atlantic through molecular tools (Rosel et al. 1999), but is not well 
understood in UK waters. On the other hand, if echolocation rates are not constant, 
increased detection rates in autumn and winter may be driven by changes to echolocation 
behaviour, potentially due to seasonal prey switching (demonstrated through stomach 
content analysis; see Santos et al. 2004). High nocturnal DPM detection rates could similarly 
be driven by an increase in porpoise echolocation rates in response to low light levels rather 
than a genuine increase in porpoise presence during the night. If the former is correct, then 
longer periods of darkness in winter might also explain increased daily detection rates 
during this period. 
 
These results highlight the important fact that most passive acoustic detection methods can 
presently only provide limited insights in local harbour porpoise abundance and behaviour. 
Data collected through these methods should therefore be analysed carefully and not be 
over-interpreted. Nonetheless, these approaches do provide a powerful tool to clarify 
porpoise presence and usage within the FHTEP site. 
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4 Conclusions 

This report summarises the data gathered to inform the requirements for consenting of a 
tidal turbine array within the FHTEP site. Given the constraints of undertaking a survey in 
this challenging environment, every effort was taken to design a survey which would 
generate information regarding the use of the FHTEP site by marine mammals and basking 
sharks (Appendix 1).  
 
The principal species observed in the FHTEP site were harbour porpoise with 113 on-effort 
sightings totalling 215 individuals. Grey seals, harbour seals, common dolphins, bottlenose 
dolphins, killer whales and basking sharks were also positively identified (see Table 3.4 & 
3.5), while auxiliary observations of at least one large whale (minke whale) suggested that 
other marine mammal species might also be present which are also afforded varying levels 
of international and national protection (see Appendix 7). For example, Risso’s dolphin were 
not observed during the surveys at the FHTEP site, but may have been expected to occur 
there based on other data sources (Weir et al. 2001, Reid et al. 2003). Therefore, it is 
difficult to draw conclusions on the use of the FHTEP site by more transient or less common 
species. Absolute density estimates using distance sampling methods could only be used for 
harbour porpoise, generating an overall estimate of 0.251 porpoises/km2 (95% Confidence 
Interval: 0.179 – 0.352 porpoises/km2) based on the entire 24-month dataset. 
 
Results from the C-POD deployment supported the findings from the visual survey that 
harbour porpoise regularly used the proposed site. However, based on encounter duration 
they did not appear to spend long periods there during each visit. Porpoise numbers were 
expected to be high in summer months (Booth et al. 2013), but acoustic detection rates in 
autumn and winter were actually higher than in summer. Although data from a single C-POD 
cannot be used to resolve spatial variability in porpoise abundance, these data indicated 
temporal relationships with a number of environmental factors. Porpoise encounters were 
more likely during periods of darkness. However, it was unclear whether the observed 
increase in detection rates during the night was the result of more porpoises being present 
or of changing echolocation rates (Todd et al. 2009, Linnenschmidt et al. 2013). 
 
Porpoises have been shown to select local topographic and hydrographic features which 
may aggregate prey providing a favourable foraging environment (Johnston et al. 2005, 
Pierpoint 2008, Wilson et al. 2013). Approximately 20% of C-POD porpoise detections 
contained relatively short inter-click intervals that suggested individuals were actively 
foraging in the development area (Carlström 2005, Verfuß et al. 2005). As porpoises are 
opportunistic foragers, this circumstantial evidence of foraging at the proposed site was not 
surprising. No direct relationship between tidal phase and inter-click interval was found, 
suggesting that foraging behaviour might not be strictly linked to tidal phase. From a single 
set of spatially restricted C-POD observations it was unclear to what extent the proposed 
site differed from the surrounding area in terms of offering foraging opportunities to 
porpoises.  
 
As the most frequently observed marine mammal at the FHTEP site, the potential 
importance of the FHTEP site for harbour porpoise must be assessed against the relative 
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uniqueness of this site. Abundance estimates of harbour porpoise at the FHTEP site were 
higher than at the nearby West Islay site (Benjamins et al. 2015), albeit of a similar 
magnitude as earlier large-scale abundance estimates for inshore waters of western 
Scotland and Northern Ireland (0.241 and 0.394 individuals/km2 respectively SCANS-II 2008). 
The differences in average porpoise density between the FHTEP site and West Islay site 
suggest some degree of spatial heterogeneity in habitat usage across inshore 
Scottish/northern Irish waters. 
 
Survey and assessment requirements should be proportionate to the risk of significant 
impacts posed by the project (Sparling et al. 2015). Given the inherent uncertainty 
surrounding the assessment of many potential impacts associated with tidal energy 
projects, DP in association with SRSL, took the view that undertaking two consecutive years 
of survey data was preferable over data that were collected from one year only. Additional 
survey effort undertaken over two years has resulted in improved confidence in density 
estimates produced for frequently observed species (i.e. harbour porpoise) whilst reducing 
the likelihood of one anomalous year potentially skewing the final outcomes. Improved 
confidence in density estimates permits a more robust assessment of potential impacts 
associated with the FHTEP. Furthermore, this survey forms part of an assessment process, 
where greater confidence in the baseline condition will better satisfy the requirements for 
potential post-deployment monitoring activities (Sparling et al. 2015).  
 
The data gathered from the 24 month vessel based survey undertaken at the FHTEP site, 
combined with a moored passive acoustic porpoise detector demonstrate the benefit of 
employing multiple data collection methodologies. The data contained within this report 
provide valuable information concerning the presence and distribution of marine mammals 
at the FHTEP site over a two year period. In addition to producing a robust density estimate 
for the most abundant species (harbour porpoise), we have used indices of abundance to 
assess the temporal variability and explore environmental drivers of abundance. 
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5 Acronyms and Abbreviations 

AFBI  Agri-Food and Biosciences Institute 

AIC  Akaike’s Information Criterion 

CI  Confidence Interval 

CV  Coefficient of Variation 

CREEM  Centre for Research into Environmental and Ecological Modelling 

DoE  Department of Environment 

DPM  Detection Positive Minute 

DPME  DP Marine Energy 

EIA  Environmental Impact Assessment 

ESAS  European Seabirds at Sea 

ESW  Effective Strip Width 

FHTEP  Fair Head Tidal Energy Project 

FPV  Fisheries Patrol Vessel 

FV  Fishing Vessel 

GAM  Generalised Additive Model 

GEE  Generalised Estimating Equation 

GPS  Global Positioning System 

HRA   Habitat Regulations Appraisal 

ICI  Inter-Click Interval 

IFAW  International Fund for Animal Welfare 

IWDG  Irish Whale and Dolphin Group 

JNCC  Joint Nature Conservation Committee 

MCDS  Multiple Covariate Distance Sampling 

MMO  Marine Mammal Observer 

NIEA  Northern Ireland Environment Agency 

NMEA  National Marine Electronics Association 

NRP  Natural Research Projects 

PAM  Passive Acoustic Monitoring 

RV  Research Vessel 

SAMS  Scottish Association for Marine Science 

SCANS  Small Cetacean Abundance in the North Sea and adjacent waters 

SNH  Scottish Natural Heritage 

SRSL  SAMS Research Services Ltd. 

TVL  Tidal Ventures Ltd. 
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Appendix 1 Survey Design Considerations 

There are intrinsic difficulties concerning boat-based transect surveys of relatively small 
sites, particularly exposed to strong currents (such as that proposed at Fair Head). Apart 
from logistical problems in navigating a site with strong currents, these difficulties stem 
from the need to achieve sufficient sampling effort in the area of interest to give statistically 
robust results, and to meet the various methodological requirements for Distance sampling 
(Thomas et al. 2010). Given that marine mammals typically have far lower and more 
variable sighting rates than seabirds, Scottish Natural Heritage (SNH) guidance recommends 
basing survey design on expected marine mammal sighting rates, as this will likely allow 
seabird surveys to also achieve their objectives (Macleod et al. 2011). 
 
Previous experience working with the Scottish regulator (Marine Scotland) demonstrated 
that surveys of renewable energy sites need to be actually representative of the site itself, 
as well as its immediate surroundings. One way this can be achieved is to ensure that 
enough transects pass through the proposed development site or its immediate vicinity. For 
this reason, the FHTEP survey design also aimed to include at least 10 transect lines that ran 
across a 1 km-buffer zone around the proposed area of interest. 
 
Orienting transect lines at approximately right angles relative to environmental gradients is 
important to avoid high variance around resulting estimates. For marine mammals and 
basking sharks, potentially relevant environmental gradients included distance from shore, 
bathymetry, current speed and direction. The first two of these factors favoured survey 
designs with parallel transects perpendicular to the shore. It is important that survey vessels 
adhere closely to such transects, as strong tides during particular surveys may otherwise 
cause deviation from equal coverage probability across the survey area, which is a crucial 
assumption of line transect survey design. 
 
Surveying a 4 km buffer around developments has become the norm for offshore renewable 
energy surveys, although there is no strong reasoning behind this particular buffer size, 
given the considerable ranges of most marine mammals. Designs with smaller and/or 
asymmetric buffers could potentially also provide similar information. In this case, a 4 km 
buffer was considered a good starting point for the design.  
 
A significant problem of marine mammal surveys of any kind is the difficulty in obtaining 
sufficient detections to achieve a statistically robust density estimate (here defined as an 
estimate that is accurate, with a low variance, or narrow confidence interval surrounding 
the mean estimate). A high variance will mean low confidence that the resulting density 
estimate is accurate. Therefore a principal element in the survey design consisted of 
reducing the risk of high variance in the results. 
 
Due to the generally low densities of marine mammal species, a compromise is generally 
required between the amount of survey effort needed to achieve robust density estimates 
(with low confidence intervals), and the effort (i.e. cost) required to gather the data, 
particularly on sites such as FHTEP that are very small relative to typical marine mammal 
movement patterns. Based on the literature (Buckland et al. 2001), a generally acceptable 
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minimum number of detections is 60-80 per species for which density estimates are desired, 
over the course of the entire survey programme.  
 
The density estimation process is based around detections per transect, so too few 
transects in a survey design can also result in a high variance surrounding the resulting 
density estimates. As variance is driven by inter-transect variability, too few transects may 
similarly skew the final result. A minimum of 20 transects per survey is generally considered 
acceptable for line transect surveys, and this has been observed in this survey design. These 
transects should be as long as can feasibly be surveyed within available daylight hours to 
increase the likelihood of more detections and thereby the accuracy of the resulting density 
estimates. 
 
The distance between successive transects should be kept as large as practically possible, in 
order to avoid influencing animals in adjacent transects that have not yet been surveyed. By 
convention, seabird surveys take at least 0.9 km as a minimum distance between transects 
(Camphuysen et al. 2004). Although a wider transect separation distance would have been 
better for marine mammals (given the likelihood of them responding to vessel noise at 
considerable distances), it was not possible to place them significantly further apart without 
coming into conflict with the requirement for at least 20 transects within the survey area. 
Therefore, to ensure there were at least 20 transects in the survey area, an inter-transect 
distance of 1 km was selected. 
 
A systematic parallel line survey design, using fixed equidistant transects, is a typical 
approach for surveying offshore renewable energy development areas such as the FHTEP. In 
this approach, a series of parallel transects are laid out across the survey site at fixed 
distances, as per published guidance (Buckland et al. 2001). A minimum of 20 transects 
should be covered in each survey in order to improve the chances of obtaining an adequate 
variance around any resulting density estimate. At least 10 of these transects should 
traverse the site and its immediate vicinity (the development site buffered to 1 km is 
approx. 5.1 km long at its greatest extent) in order to ensure the survey results can be taken 
as representative of the site locality. To ensure both these criteria are adhered to, as well as 
ensuring that coverage probability will be equal across the survey area, fixed equidistant 
linear transects are more appropriate than randomly spaced transects. Potential concerns 
with linear survey designs include wasted time travelling between transects (i.e. boat 
movement on the site but with no data collection), as well as the risk of deviation from 
transects due to strong currents (particularly relevant in areas considered for tidal energy 
development). Boat movements between transects actually allow surveyors a break from 
continued observing and may therefore be indirectly beneficial for data collection. 
Alternative survey designs, based on various versions of zigzag transect placement 
(Buckland et al. 2001), were also explored. Zigzag designs have the potential advantage that 
no time is lost transiting between consecutive transects, although they are generally more 
appropriate for larger survey areas. In order to conform to the various criteria outlined 
above, numerous tests were run in the software program ‘Distance’ to find a suitable 
design.  
 
Developing zigzag survey designs containing at least 20 transects overall was relatively easy. 
However, it became clear that in order to fulfil the additional criterion of at least 10 
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transects traversing the site, a considerable number of transects would be required, 
extending the total survey length beyond that generated by other designs. As the site is 
adjacent to the edge of the survey area (bounded by the coast), the standard procedure of 
mirroring the survey design on the return leg of the survey could not be counted upon to 
generate at least 10 such transects, without significantly increasing total amount of effort. 
Also, with so many transects across a relatively small survey area, the distance between 
transects became increasingly small, leading to considerable spatial overlap between 
coverage of consecutive transects near the boundary of the survey area. This repeated 
coverage of the same area on consecutive transects represented a waste of survey effort. 
Furthermore, the increasingly tight turns required by these survey designs would likely 
represent practical difficulties for a vessel in a tidal site towing a hydrophone array. For 
these reasons, the systematic parallel line survey design was considered the most 
appropriate for the FHTEP, assuming that the survey design took current direction into 
account. 
 
A fixed distance parallel survey design was developed that met all the relevant criteria 
outlined above. On previous surveys of the West Islay DPME site where transects were 
deployed perpendicular to the current, there was no indication that efficacy of transect 
coverage was heavily influenced by tidal currents, suggesting this might also not be a 
significant problem at the FHTEP. Survey designs that successfully met the above criteria led 
to a minimum separation between each transect of approximately 500 m, substantially 
below the acceptable minimum distance. It was proposed that this problem could be 
prevented by surveying alternate transects: first all odd-numbered would be surveyed, then 
all even numbered transects would be surveyed, leading to an effective transect separation 
of 1 km. Furthermore, it was proposed that there be a gap of at least one hour between 
runs along adjacent transects, to allow for animal redistribution in the event of any 
disturbance caused by the earlier pass. Such an approach would also allow for better 
understanding of the impact of tidal phase on detections, as it is likely to vary appreciably 
on such timescales. 
 
On the basis of previous experience at Islay, marine mammal sighting rates at the site were 
initially expected to be comparatively low. At the West Islay site, the most “frequently” 
sighted species was harbour porpoise. During 20 monthly surveys over 2 years representing 
2,248 km of survey effort, a total of 12 pods containing a total of 18 porpoises were seen. 
On average, a pod contained 1.5 animals. In contrast, even though densities of most seabird 
species in the West Islay survey area were relatively low, the same survey design provided 
over thousand sightings for one seabird species (common guillemot), and over a hundred 
sightings each for six other species (fulmar, Manx shearwater, gannet, kittiwake, razorbill 
and puffin). This would suggest that a (potentially unrealistically) large amount of survey 
effort might be required to achieve the defined goals of at least 60-80 detections and 
resulting robust density estimates for the various marine mammal species. Initial results 
from surveys undertaken at the FHTEP site suggested that detection rates might be higher 
than at West Islay, suggesting that this approach would be capable of producing reliable 
estimates of abundance for principal species of interest. 
 
It was likely that low sighting rates in the West Islay study were at least partially the result of 
relatively high sea states encountered at this site, which made it difficult to spot porpoises 
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and other marine mammals. High sea states were expected to be a potential problem in 
detecting animals at the FHTEP site as well. However, the FHTEP site may be more heavily 
used by marine mammals in general, thus allowing for more robust density estimates 
despite the challenging environmental conditions. 
 
Acoustic detections of porpoises, as recorded by the towed hydrophone array, may be more 
frequent but can only provide a minimum rather than an absolute density estimate (as not 
all animals vocalise, not all animals are detected, and multiple animals vocalising at the 
same time cannot be reliably distinguished). At the West Islay site, during 20 monthly 
surveys over 2 years, 41 successful high-quality porpoise detections were made, resulting in 
an average detection rate of 0.018 detections per km surveyed. Based on the initial visual 
survey results at FHTEP, it was considered possible that higher acoustic detection rates 
might be expected than was the case at Islay, although this is highly dependent on various 
factors such as vocalisation behaviours and hardware. Acoustic surveys can likely provide a 
greater number of detections than visual surveys for the same amount of effort. However, 
in addition to the potential problems outlined above, they will not provide any information 
on non-vocalising animals (including species such as minke whales, seals, and basking 
sharks), so therefore acoustic techniques are most relevant as an additional source of data 
for echolocating odontocetes such as harbour porpoise. 
 
Bathymetry within the FHTEP site survey area typically ranges between 30-50 m, with some 
deeper depressions (occasionally down to <100 m). Within the wider 4 km buffer 
surrounding the proposed development site, the main bathymetric features included the 
channel between Fair Head and Rathlin Island, as well as deeper water further offshore. 
Previous acoustic surveys off West Islay repeatedly identified a concentration of acoustic 
porpoise detections near an underwater ridge immediately south of the proposed 
development site there (Benjamins et al. 2014). No such feature was immediately apparent 
at the Fair Head site, suggesting that transects were unlikely to be accidentally placed along 
specific bathymetric features that might attract animals in a similar way.  
 
For marine mammals and basking sharks it was concluded that, as is generally the case for 
such small offshore development sites, the visual and acoustic surveys proposed might not 
be able to provide robust absolute density estimates for these species within the 
comparatively small footprint of the FHTEP survey area, on the basis of the various survey 
criteria and assumptions discussed above. Nevertheless, such surveys would provide vital 
information on variation in relative densities (on seasonal and interannual scales) and 
distributions of different species across the survey area and their relevance in impact 
assessment. Moreover, concurrent observations of marine mammals and seabirds would 
allow an evaluation of multispecies habitat usage in the area, which will also be relevant to 
impact assessment.  
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Appendix 2 Survey Reports 

Electronic copies of the monthly survey summary reports produced by AFBI that detail the 
particulars of each marine mammal survey at the FHTEP site are attached. The monthly 
reports are listed below: 
 

 1. 010713 Monthly Report.pdf 

 2. 060813 Monthly Report.pdf 

 3. 041013 Monthly Report.pdf 

 4. 241013 Monthly Report.pdf 

 5. 261113 Monthly Report.pdf 

 6. 090114 Monthly Report.pdf 

 7. 070214 Monthly Report.pdf 

 8. 030314 Monthly Report.pdf 

 9. 150414 Monthly Report.pdf 

 10. 100514 Monthly Report.pdf 

 11. 180614 Monthly Report.pdf 

 12. 230614 Monthly Report.pdf 

 13. 020714 Monthly Report.pdf 

 14. 070814 Monthly Report.pdf 

 15. 120914 Monthly Report.pdf 

 16. 201114 Monthly Report.pdf 

 17. 25114 Monthly Report.pdf 

 18. 011214 Monthly Report.pdf 

 19. 190115 Monthly Report.pdf 

 20. 060215 Monthly Report.pdf 

 21. 130315 Monthly Report.pdf 

 22. 080415 Monthly Report.pdf 

 23. 040615 Monthly Report.pdf 

 24. 160615 Monthly Report.pdf 
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Appendix 3 FHTEP Marine Mammal Surveys On-effort Transect Metadata 

Transect Start of Line (SOL) and End of Line (EOL) times are given in UTC.  Position are recorded in dd.ddddd WGS84 Latitude and Longitude 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

1 1 01/07/2013 07:16:17 55.23926 -6.19233 07:37:18 55.28327 -6.13939 00:21:01 

1 3 01/07/2013 07:40:57 55.27781 -6.12658 07:58:37 55.23358 -6.17916 00:17:40 

1 5 01/07/2013 08:05:41 55.23486 -6.15971 08:23:26 55.27297 -6.11290 00:17:45 

1 7 01/07/2013 08:27:57 55.26750 -6.10058 08:42:09 55.23466 -6.14063 00:14:12 

1 9 01/07/2013 08:49:47 55.22977 -6.12677 09:04:05 55.26267 -6.08782 00:14:18 

1 11 01/07/2013 09:08:23 55.25754 -6.07481 09:23:41 55.22213 -6.11647 00:15:18 

1 13 01/07/2013 09:30:27 55.21705 -6.10418 09:45:43 55.25271 -6.06156 00:15:16 

1 15 01/07/2013 09:49:44 55.24757 -6.04885 10:05:19 55.21237 -6.08961 00:15:35 

1 17 01/07/2013 10:12:05 55.20812 -6.07658 10:25:33 55.24208 -6.03656 00:13:28 

1 19 01/07/2013 10:29:50 55.23720 -6.02315 10:44:03 55.20663 -6.05886 00:14:13 

1 21 01/07/2013 10:52:51 55.19997 -6.04893 11:05:35 55.23189 -6.01022 00:12:44 

1 2 01/07/2013 11:28:46 55.28020 -6.13283 11:48:29 55.23613 -6.18569 00:19:43 

1 4 01/07/2013 11:55:57 55.23141 -6.17234 12:13:06 55.27548 -6.11981 00:17:09 

1 6 01/07/2013 12:16:39 55.26963 -6.10752 12:32:54 55.23524 -6.14881 00:16:15 

1 8 01/07/2013 12:41:12 55.23344 -6.13221 12:53:43 55.26521 -6.09454 00:12:31 

1 10 01/07/2013 12:56:40 55.26001 -6.08089 13:13:18 55.22610 -6.12131 00:16:38 

1 12 01/07/2013 13:20:13 55.21923 -6.11051 13:35:23 55.25471 -6.06811 00:15:10 

1 14 01/07/2013 13:38:07 55.24986 -6.05504 13:53:58 55.21613 -6.09679 00:15:51 

1 16 01/07/2013 14:01:14 55.21092 -6.08289 14:17:13 55.24488 -6.04193 00:15:59 

1 18 01/07/2013 14:19:38 55.23973 -6.03003 14:33:38 55.20550 -6.07050 00:14:00 

1 20 01/07/2013 14:39:17 55.20426 -6.05324 14:53:25 55.23469 -6.01649 00:14:08 

1 22 01/07/2013 14:56:11 55.22913 -6.00343 15:10:49 55.19403 -6.04682 00:14:38 
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Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

2 1 06/08/2013 07:42:47 55.23783 -6.19350 08:03:59 55.28350 -6.13900 00:21:12 

2 3 06/08/2013 08:07:29 55.27850 -6.12550 08:28:55 55.23367 -6.17950 00:21:26 

2 5 06/08/2013 08:34:19 55.23450 -6.15950 08:51:35 55.27317 -6.11283 00:17:16 

2 7 06/08/2013 08:54:43 55.26767 -6.10067 09:09:51 55.23467 -6.14050 00:15:08 

2 9 06/08/2013 09:16:55 55.23017 -6.12783 09:31:07 55.26283 -6.08700 00:14:12 

2 11 06/08/2013 10:41:23 55.25800 -6.07433 11:08:07 55.22217 -6.11717 00:26:44 

2 13 06/08/2013 11:16:07 55.21700 -6.10417 11:31:43 55.25300 -6.06133 00:15:36 

2 15 06/08/2013 11:35:31 55.24817 -6.04850 11:51:15 55.21267 -6.08967 00:15:44 

2 17 06/08/2013 11:58:11 55.20817 -6.07667 12:13:15 55.24317 -6.03517 00:15:04 

2 19 06/08/2013 12:17:19 55.23800 -6.02283 12:32:07 55.20617 -6.06017 00:14:48 

2 21 06/08/2013 12:39:49 55.19950 -6.04883 12:53:59 55.23300 -6.00883 00:14:10 

2 2 06/08/2013 13:12:15 55.28117 -6.13267 13:30:03 55.23600 -6.18617 00:17:48 

2 4 06/08/2013 13:34:31 55.23150 -6.17217 13:52:39 55.27600 -6.11983 00:18:08 

2 6 06/08/2013 13:56:19 55.27100 -6.10633 14:10:45 55.23517 -6.14917 00:14:26 

2 8 06/08/2013 14:19:03 55.23283 -6.13283 14:32:35 55.26567 -6.09317 00:13:32 

2 10 06/08/2013 14:36:27 55.26050 -6.08067 14:50:15 55.22600 -6.12150 00:13:48 

2 12 06/08/2013 14:56:47 55.21900 -6.11133 15:12:09 55.25550 -6.06767 00:15:22 

2 14 06/08/2013 15:19:59 55.25083 -6.05450 15:35:15 55.21517 -6.09600 00:15:16 

2 16 06/08/2013 15:42:49 55.21067 -6.08300 15:57:39 55.24567 -6.04150 00:14:50 

2 18 06/08/2013 16:02:23 55.24050 -6.02950 16:18:09 55.20550 -6.07017 00:15:46 

2 20 06/08/2013 16:23:47 55.20417 -6.05350 16:36:15 55.23567 -6.01583 00:12:28 

2 22 06/08/2013 16:40:07 55.23000 -6.00333 16:56:15 55.19300 -6.04700 00:16:08 

3 1 04/10/2013 08:07:39 55.23702 -6.20213 08:31:47 55.29060 -6.13673 00:24:08 

3 3 04/10/2013 08:37:37 55.28645 -6.12505 09:01:39 55.23153 -6.18558 00:24:02 

3 5 04/10/2013 09:06:13 55.23360 -6.16787 09:27:21 55.28097 -6.10982 00:21:08 

3 7 04/10/2013 09:37:19 55.27663 -6.09735 09:55:41 55.23612 -6.14427 00:18:22 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  50 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

3 9 04/10/2013 09:59:45 55.23277 -6.13293 10:17:03 55.27155 -6.08330 00:17:18 

3 11 04/10/2013 10:26:42 55.26720 -6.07065 10:44:28 55.22605 -6.11758 00:17:46 

3 13 04/10/2013 10:49:24 55.21950 -6.10785 11:08:10 55.26218 -6.05637 00:18:46 

3 15 04/10/2013 11:16:42 55.25807 -6.04475 11:33:14 55.21847 -6.08982 00:16:32 

3 17 04/10/2013 11:39:38 55.21107 -6.07887 11:56:44 55.24887 -6.03258 00:17:06 

3 19 04/10/2013 12:00:50 55.24242 -6.02268 12:15:52 55.20957 -6.06180 00:15:02 

3 21 04/10/2013 12:22:14 55.20355 -6.04983 12:36:50 55.23757 -6.00905 00:14:36 

3 2 04/10/2013 13:07:04 55.28863 -6.13157 13:29:46 55.23342 -6.19307 00:22:42 

3 4 04/10/2013 13:33:58 55.23045 -6.18147 13:58:22 55.28412 -6.11835 00:24:24 

3 6 04/10/2013 14:10:02 55.27940 -6.10502 14:27:58 55.23877 -6.14910 00:17:56 

3 8 04/10/2013 14:31:54 55.23532 -6.13552 14:48:22 55.27417 -6.09033 00:16:28 

3 10 04/10/2013 15:00:02 55.26962 -6.07730 15:17:04 55.22858 -6.12250 00:17:02 

3 12 04/10/2013 15:20:30 55.22222 -6.11307 15:39:14 55.26483 -6.06370 00:18:44 

3 14 04/10/2013 15:48:26 55.26023 -6.05113 16:06:12 55.21723 -6.09892 00:17:46 

3 16 04/10/2013 16:09:40 55.21218 -6.08605 16:28:50 55.25528 -6.03683 00:19:10 

3 18 04/10/2013 16:33:14 55.24940 -6.02518 16:51:06 55.20817 -6.07010 00:17:52 

3 20 04/10/2013 16:54:30 55.20623 -6.05597 17:08:42 55.23858 -6.01762 00:14:12 

3 22 04/10/2013 17:12:54 55.23157 -6.00813 17:27:34 55.19785 -6.04557 00:14:40 

4 20 24/10/2013 08:29:59 55.21797 -6.04127 08:36:39 55.20570 -6.05302 00:06:40 

4 18 24/10/2013 08:45:09 55.20867 -6.07118 09:06:49 55.25016 -6.02276 00:21:40 

4 16 24/10/2013 09:12:39 55.25483 -6.03649 09:34:39 55.21202 -6.08454 00:22:00 

4 14 24/10/2013 09:40:19 55.21650 -6.09846 10:04:29 55.26025 -6.05082 00:24:10 

4 12 24/10/2013 10:11:19 55.26435 -6.06357 10:34:39 55.22211 -6.11398 00:23:20 

4 10 24/10/2013 10:41:29 55.22856 -6.12346 11:04:49 55.26936 -6.07720 00:23:20 

4 8 24/10/2013 11:11:49 55.27257 -6.08936 11:33:09 55.23442 -6.13451 00:21:20 

4 6 24/10/2013 11:43:49 55.23641 -6.15337 12:08:29 55.27855 -6.10304 00:24:40 

4 4 24/10/2013 12:17:09 55.28380 -6.11782 12:47:09 55.22944 -6.17972 00:30:00 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  51 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

4 2 24/10/2013 12:52:39 55.23478 -6.19248 13:20:29 55.28838 -6.13158 00:27:50 

4 19 24/10/2013 13:51:29 55.24770 -6.01554 14:11:09 55.20710 -6.06294 00:19:40 

4 17 24/10/2013 14:15:59 55.20988 -6.07926 14:38:59 55.25240 -6.02929 00:23:00 

4 15 24/10/2013 14:45:39 55.25790 -6.04418 15:06:59 55.21471 -6.09217 00:21:20 

4 13 24/10/2013 15:11:29 55.21981 -6.10883 15:34:59 55.26200 -6.05684 00:23:30 

4 11 24/10/2013 15:40:49 55.26777 -6.07307 16:03:59 55.22551 -6.11926 00:23:10 

4 9 24/10/2013 16:07:39 55.23141 -6.12872 16:29:29 55.27156 -6.08280 00:21:50 

4 7 24/10/2013 16:34:29 55.27649 -6.09725 16:56:09 55.23638 -6.14405 00:21:40 

4 5 24/10/2013 17:01:09 55.23304 -6.16876 17:33:09 55.28110 -6.11042 00:32:00 

5 11 26/11/2013 11:18:23 55.26007 -6.07783 11:33:34 55.22453 -6.11844 00:15:11 

5 13 26/11/2013 11:37:04 55.21792 -6.10797 11:55:35 55.26239 -6.05702 00:18:31 

5 15 26/11/2013 12:00:36 55.25735 -6.04402 12:18:57 55.21481 -6.09187 00:18:21 

5 17 26/11/2013 12:24:06 55.21285 -6.07552 12:41:17 55.25254 -6.03018 00:17:11 

5 19 26/11/2013 12:45:47 55.24800 -6.01648 13:03:48 55.20641 -6.06412 00:18:01 

5 21 26/11/2013 13:07:19 55.20256 -6.04942 13:25:30 55.24311 -6.00351 00:18:11 

5 6 26/11/2013 14:04:45 55.27910 -6.10434 14:23:46 55.23539 -6.15419 00:19:01 

5 8 26/11/2013 14:27:06 55.23451 -6.13594 14:43:57 55.27428 -6.09056 00:16:51 

5 10 26/11/2013 14:47:58 55.26916 -6.07710 15:04:59 55.22843 -6.12327 00:17:01 

5 12 26/11/2013 15:08:49 55.22204 -6.11171 15:26:51 55.26453 -6.06383 00:18:02 

5 14 26/11/2013 15:31:31 55.25987 -6.05019 15:49:40 55.21639 -6.09987 00:18:09 

5 16 26/11/2013 15:53:22 55.21153 -6.08614 16:12:13 55.25517 -6.03705 00:18:51 

5 18 26/11/2013 16:16:54 55.25038 -6.02343 16:32:35 55.21212 -6.06675 00:15:41 

6 1 09/01/2014 08:53:24 55.23805 -6.19397 09:16:28 55.28845 -6.13170 00:23:04 

6 3 09/01/2014 09:22:59 55.27848 -6.12548 09:42:37 55.23253 -6.17947 00:19:38 

6 5 09/01/2014 09:49:34 55.23463 -6.15838 10:06:27 55.27370 -6.11138 00:16:53 

6 7 09/01/2014 10:14:20 55.26845 -6.09882 10:29:09 55.23442 -6.13862 00:14:49 

6 9 09/01/2014 10:33:48 55.22962 -6.12677 10:48:41 55.26365 -6.08550 00:14:53 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  52 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

6 11 09/01/2014 10:54:16 55.25815 -6.07368 11:09:37 55.22160 -6.11558 00:15:21 

6 13 09/01/2014 11:14:22 55.21665 -6.10230 11:29:25 55.25308 -6.05993 00:15:03 

6 15 09/01/2014 11:35:27 55.24787 -6.04720 11:50:53 55.21207 -6.08877 00:15:26 

6 17 09/01/2014 11:54:13 55.20803 -6.07675 12:08:50 55.24270 -6.03483 00:14:37 

6 19 09/01/2014 12:12:47 55.23665 -6.02192 12:24:56 55.20862 -6.05463 00:12:09 

6 21 09/01/2014 12:29:01 55.20448 -6.03972 12:41:04 55.23307 -6.00850 00:12:03 

6 6 09/01/2014 13:10:06 55.27002 -6.10395 13:23:34 55.23918 -6.14063 00:13:28 

6 8 09/01/2014 13:26:26 55.23442 -6.12748 13:41:01 55.26520 -6.09028 00:14:35 

6 10 09/01/2014 13:44:48 55.26088 -6.07908 13:58:17 55.23143 -6.11038 00:13:29 

6 12 09/01/2014 14:00:49 55.22945 -6.10043 14:12:48 55.25622 -6.06787 00:11:59 

6 14 09/01/2014 14:18:05 55.25145 -6.05443 14:32:24 55.21892 -6.09243 00:14:19 

6 16 09/01/2014 14:37:42 55.22075 -6.07230 14:49:30 55.24602 -6.04162 00:11:48 

6 18 09/01/2014 14:55:18 55.24103 -6.02822 15:09:43 55.20868 -6.06595 00:14:25 

7 21 07/02/2014 09:54:34 55.24328 -6.00322 10:11:44 55.20260 -6.04930 00:17:10 

7 19 07/02/2014 10:15:54 55.20650 -6.06348 10:33:04 55.24797 -6.01668 00:17:10 

7 17 07/02/2014 10:38:54 55.25256 -6.02990 10:56:54 55.20998 -6.07848 00:18:00 

7 15 07/02/2014 11:01:14 55.21499 -6.09156 11:18:34 55.25751 -6.04370 00:17:20 

7 13 07/02/2014 11:24:04 55.26210 -6.05720 11:42:54 55.21809 -6.10708 00:18:50 

7 11 07/02/2014 11:47:44 55.22510 -6.11771 12:04:34 55.26681 -6.07060 00:16:50 

7 9 07/02/2014 12:10:14 55.27143 -6.08396 12:28:24 55.23149 -6.12987 00:18:10 

7 7 07/02/2014 12:33:24 55.23555 -6.14451 12:50:54 55.27635 -6.09753 00:17:30 

7 5 07/02/2014 12:56:32 55.28122 -6.11082 13:17:14 55.23350 -6.16537 00:20:42 

7 3 07/02/2014 13:23:24 55.23161 -6.18646 13:46:44 55.28597 -6.12368 00:23:20 

7 1 07/02/2014 13:52:14 55.29065 -6.13761 14:15:34 55.23665 -6.19921 00:23:20 

8 1 03/03/2014 08:52:53 55.23682 -6.19889 09:15:43 55.29068 -6.13725 00:22:50 

8 3 03/03/2014 09:20:33 55.28573 -6.12392 09:45:13 55.23175 -6.18590 00:24:40 

8 5 03/03/2014 09:48:53 55.23298 -6.16611 10:09:33 55.28101 -6.11046 00:20:40 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  53 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

8 7 03/03/2014 10:13:53 55.27637 -6.09705 10:32:23 55.23580 -6.14352 00:18:30 

8 9 03/03/2014 10:35:23 55.23222 -6.12887 10:52:33 55.27153 -6.08319 00:17:10 

8 11 03/03/2014 10:57:13 55.26698 -6.07055 11:15:03 55.22512 -6.11911 00:17:50 

8 13 03/03/2014 11:20:03 55.21816 -6.10768 11:38:23 55.26225 -6.05721 00:18:20 

8 15 03/03/2014 11:42:43 55.25741 -6.04430 11:59:23 55.21484 -6.09263 00:16:40 

8 17 03/03/2014 12:04:13 55.21061 -6.07749 12:21:03 55.25254 -6.03033 00:16:50 

8 19 03/03/2014 12:25:23 55.24811 -6.01704 12:42:53 55.20704 -6.06399 00:17:30 

8 21 03/03/2014 12:47:53 55.20315 -6.04956 13:03:03 55.24287 -6.00307 00:15:10 

8 6 03/03/2014 13:40:03 55.27909 -6.10446 13:58:03 55.23548 -6.15398 00:18:00 

8 8 03/03/2014 14:04:53 55.23511 -6.13518 14:20:13 55.27397 -6.09120 00:15:20 

8 10 03/03/2014 14:26:33 55.26960 -6.07855 14:42:33 55.22939 -6.12286 00:16:00 

8 12 03/03/2014 14:47:33 55.22149 -6.11209 15:04:53 55.26461 -6.06352 00:17:20 

8 14 03/03/2014 15:11:43 55.26020 -6.05115 15:31:03 55.21675 -6.09838 00:19:20 

8 16 03/03/2014 15:34:13 55.21215 -6.08504 15:51:03 55.25492 -6.03694 00:16:50 

8 18 03/03/2014 15:58:23 55.25032 -6.02320 16:17:03 55.20747 -6.07167 00:18:40 

9 1 15/04/2014 06:40:14 55.23653 -6.19904 07:04:44 55.29063 -6.13746 00:24:30 

9 3 15/04/2014 07:09:04 55.28590 -6.12399 07:33:34 55.23116 -6.18637 00:24:30 

9 5 15/04/2014 07:37:24 55.23381 -6.16577 07:58:04 55.28100 -6.11081 00:20:40 

9 7 15/04/2014 08:02:04 55.27653 -6.09714 08:19:44 55.23531 -6.14396 00:17:40 

9 9 15/04/2014 08:22:24 55.23206 -6.12948 08:39:54 55.27180 -6.08377 00:17:30 

9 11 15/04/2014 08:43:34 55.26707 -6.07028 09:02:04 55.22474 -6.11884 00:18:30 

9 13 15/04/2014 09:06:14 55.21840 -6.10736 09:25:04 55.26222 -6.05715 00:18:50 

9 15 15/04/2014 09:29:04 55.25736 -6.04392 09:47:04 55.21464 -6.09251 00:18:00 

9 17 15/04/2014 09:51:14 55.21008 -6.07898 10:10:04 55.25274 -6.03002 00:18:50 

9 19 15/04/2014 10:14:04 55.24805 -6.01660 10:31:14 55.20644 -6.06383 00:17:10 

9 21 15/04/2014 10:53:14 55.20282 -6.05100 11:10:44 55.24325 -6.00306 00:17:30 

9 2 15/04/2014 11:48:24 55.28853 -6.13125 12:10:34 55.23393 -6.19293 00:22:10 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  54 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

9 4 15/04/2014 12:15:24 55.22890 -6.17946 12:39:04 55.28340 -6.11783 00:23:40 

9 6 15/04/2014 12:44:44 55.27874 -6.10445 13:02:14 55.23577 -6.15373 00:17:30 

9 8 15/04/2014 13:08:24 55.23450 -6.13602 13:24:44 55.27405 -6.09106 00:16:20 

9 10 15/04/2014 13:30:54 55.26919 -6.07681 13:47:34 55.22930 -6.12265 00:16:40 

9 12 15/04/2014 13:52:34 55.22155 -6.11213 14:09:54 55.26457 -6.06387 00:17:20 

9 14 15/04/2014 14:16:24 55.25995 -6.05055 14:34:54 55.21692 -6.09809 00:18:30 

9 16 15/04/2014 14:38:14 55.21176 -6.08599 14:56:44 55.25506 -6.03676 00:18:30 

9 18 15/04/2014 15:03:34 55.25043 -6.02363 15:24:04 55.20744 -6.07134 00:20:30 

9 20 15/04/2014 15:27:44 55.20587 -6.05546 15:44:04 55.24565 -6.00967 00:16:20 

9 22 15/04/2014 15:50:44 55.24085 -5.99659 15:56:54 55.22809 -6.01083 00:06:10 

10 1 10/05/2014 07:22:37 55.23668 -6.19947 07:45:47 55.29078 -6.13770 00:23:10 

10 3 10/05/2014 07:55:17 55.28613 -6.12429 08:17:37 55.23142 -6.18621 00:22:20 

10 5 10/05/2014 08:26:07 55.23328 -6.16683 08:47:27 55.28119 -6.11115 00:21:20 

10 7 10/05/2014 08:55:17 55.27669 -6.09844 09:12:27 55.23543 -6.14428 00:17:10 

10 9 10/05/2014 09:19:57 55.23163 -6.13016 09:37:17 55.27180 -6.08389 00:17:20 

10 11 10/05/2014 09:45:47 55.26689 -6.07015 10:03:07 55.22481 -6.11887 00:17:20 

10 13 10/05/2014 10:09:07 55.21808 -6.10754 10:27:37 55.26237 -6.05691 00:18:30 

10 15 10/05/2014 10:35:47 55.25737 -6.04378 10:54:37 55.21444 -6.09145 00:18:50 

10 17 10/05/2014 10:59:37 55.20996 -6.07765 11:16:07 55.25241 -6.03002 00:16:30 

10 19 10/05/2014 11:22:57 55.24798 -6.01664 11:42:47 55.20675 -6.06319 00:19:50 

10 21 10/05/2014 11:47:57 55.20251 -6.04906 12:03:15 55.24329 -6.00336 00:15:18 

10 2 10/05/2014 12:44:37 55.28819 -6.13028 13:06:37 55.23415 -6.19306 00:22:00 

10 4 10/05/2014 13:12:07 55.22950 -6.17844 13:33:47 55.28368 -6.11715 00:21:40 

10 6 10/05/2014 13:40:47 55.27883 -6.10435 13:58:37 55.23614 -6.15271 00:17:50 

10 8 10/05/2014 14:03:07 55.23412 -6.13549 14:18:57 55.27427 -6.09044 00:15:50 

10 10 10/05/2014 14:25:27 55.26919 -6.07723 14:42:17 55.22879 -6.12276 00:16:50 

10 12 10/05/2014 14:47:07 55.22079 -6.11175 15:04:57 55.26458 -6.06360 00:17:50 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  55 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

10 14 10/05/2014 15:10:57 55.25980 -6.05096 15:28:57 55.21636 -6.09955 00:18:00 

10 16 10/05/2014 15:32:27 55.21217 -6.08673 15:50:37 55.25509 -6.03715 00:18:10 

10 18 10/05/2014 15:56:07 55.25059 -6.02373 16:13:47 55.20750 -6.07224 00:17:40 

10 20 10/05/2014 16:18:07 55.20578 -6.05557 16:35:37 55.24535 -6.01004 00:17:30 

10 22 10/05/2014 16:41:17 55.24094 -5.99606 17:00:07 55.19688 -6.04707 00:18:50 

11 1 18/06/2014 09:29:01 55.23670 -6.19801 09:53:01 55.29050 -6.13734 00:24:00 

11 3 18/06/2014 10:00:01 55.28610 -6.12443 10:20:01 55.24160 -6.17404 00:20:00 

11 7 18/06/2014 10:20:01 55.25220 -6.12482 10:52:01 55.24800 -6.12957 00:32:00 

11 3 18/06/2014 10:52:01 55.24140 -6.17435 10:58:01 55.23160 -6.18688 00:06:00 

11 5 18/06/2014 11:04:01 55.23320 -6.16529 11:27:01 55.28090 -6.10971 00:23:00 

11 7 18/06/2014 11:34:01 55.27610 -6.09690 11:57:01 55.24800 -6.12957 00:23:00 

11 11 18/06/2014 12:00:01 55.26710 -6.07039 12:29:01 55.22400 -6.11707 00:29:00 

11 13 18/06/2014 12:34:01 55.21900 -6.10873 13:01:01 55.26230 -6.05674 00:27:00 

11 15 18/06/2014 13:08:01 55.25760 -6.04387 13:31:01 55.21440 -6.09270 00:23:00 

11 17 18/06/2014 13:38:01 55.21100 -6.07919 14:03:01 55.25270 -6.02939 00:25:00 

11 19 18/06/2014 14:09:01 55.24810 -6.01722 14:31:01 55.20670 -6.06323 00:22:00 

11 21 18/06/2014 14:37:01 55.20470 -6.05145 14:55:01 55.23860 -6.00829 00:18:00 

11 8 18/06/2014 15:24:01 55.27380 -6.09018 15:41:01 55.23460 -6.13707 00:17:00 

11 10 18/06/2014 15:47:01 55.22950 -6.12423 16:05:01 55.26900 -6.07698 00:18:00 

11 12 18/06/2014 16:13:01 55.26470 -6.06398 16:36:01 55.23880 -6.09426 00:23:00 

11 14 18/06/2014 16:38:01 55.21670 -6.09931 16:58:01 55.25990 -6.05025 00:20:00 

11 16 18/06/2014 17:06:01 55.25520 -6.03670 17:24:01 55.21500 -6.08257 00:18:00 

12 1 23/06/2014 05:59:28 55.23700 -6.19922 06:22:38 55.29060 -6.13806 00:23:10 

12 3 23/06/2014 06:27:48 55.28590 -6.12424 06:51:48 55.23160 -6.18631 00:24:00 

12 5 23/06/2014 06:56:28 55.23360 -6.16583 07:16:58 55.28130 -6.11065 00:20:30 

12 7 23/06/2014 07:21:38 55.27610 -6.09715 07:39:18 55.23540 -6.14347 00:17:40 

12 9 23/06/2014 07:43:18 55.23140 -6.13020 08:00:38 55.27170 -6.08389 00:17:20 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  56 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

12 11 23/06/2014 08:05:18 55.26680 -6.07003 08:23:38 55.22450 -6.11919 00:18:20 

12 13 23/06/2014 08:30:18 55.21800 -6.10713 08:48:58 55.26230 -6.05701 00:18:40 

12 15 23/06/2014 08:53:58 55.25750 -6.04362 09:12:08 55.21460 -6.09197 00:18:10 

12 17 23/06/2014 09:16:28 55.21050 -6.07782 09:33:58 55.25240 -6.03009 00:17:30 

12 19 23/06/2014 09:38:48 55.24820 -6.01675 09:56:58 55.20640 -6.06342 00:18:10 

12 21 23/06/2014 10:01:28 55.20280 -6.04872 10:18:18 55.24320 -6.00329 00:16:50 

12 2 23/06/2014 10:48:38 55.28810 -6.13099 11:10:28 55.23440 -6.19252 00:21:50 

12 4 23/06/2014 11:15:18 55.22880 -6.17993 11:38:18 55.28340 -6.11805 00:23:00 

12 6 23/06/2014 11:43:58 55.27910 -6.10452 12:01:28 55.23600 -6.15356 00:17:30 

12 8 23/06/2014 12:06:18 55.23460 -6.13601 12:22:48 55.27420 -6.09068 00:16:30 

12 10 23/06/2014 12:28:18 55.26920 -6.07749 12:44:28 55.22920 -6.12278 00:16:10 

12 12 23/06/2014 12:48:28 55.22150 -6.11254 13:06:18 55.26430 -6.06399 00:17:50 

12 14 23/06/2014 13:11:28 55.26000 -6.05003 13:28:58 55.21660 -6.09813 00:17:30 

12 16 23/06/2014 13:32:18 55.21250 -6.08467 13:49:58 55.25500 -6.03715 00:17:40 

12 18 23/06/2014 13:55:18 55.25020 -6.02312 14:13:18 55.20760 -6.07143 00:18:00 

12 20 23/06/2014 14:16:38 55.20590 -6.05539 14:33:18 55.24560 -6.00994 00:16:40 

12 22 23/06/2014 14:37:58 55.24100 -5.99668 14:57:08 55.19620 -6.04768 00:19:10 

13 1 02/07/2014 07:09:01 55.23637 -6.20004 07:31:01 55.29084 -6.13773 00:22:00 

13 3 02/07/2014 07:41:01 55.28582 -6.12439 08:06:01 55.23103 -6.18657 00:25:00 

13 5 02/07/2014 08:14:01 55.23333 -6.16499 08:32:01 55.28098 -6.11099 00:18:00 

13 7 02/07/2014 08:42:01 55.27645 -6.09661 09:03:01 55.23519 -6.14386 00:21:00 

13 9 02/07/2014 09:07:01 55.23107 -6.12961 09:24:01 55.27159 -6.08377 00:17:00 

13 11 02/07/2014 09:31:01 55.26684 -6.07049 09:50:01 55.22444 -6.12019 00:19:00 

13 13 02/07/2014 09:56:01 55.21737 -6.10796 10:16:01 55.26217 -6.05698 00:20:00 

13 15 02/07/2014 10:24:01 55.25739 -6.04285 10:42:01 55.21484 -6.09358 00:18:00 

13 17 02/07/2014 10:48:01 55.20933 -6.07883 11:08:01 55.25273 -6.02975 00:20:00 

13 19 02/07/2014 11:15:01 55.24774 -6.01537 11:33:01 55.20635 -6.06363 00:18:00 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  57 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

13 21 02/07/2014 11:38:01 55.20287 -6.04912 11:57:01 55.24306 -6.00329 00:19:00 

13 2 02/07/2014 12:54:01 55.28860 -6.13132 13:17:01 55.23344 -6.19319 00:23:00 

13 4 02/07/2014 13:21:01 55.22876 -6.18059 13:42:01 55.28332 -6.11714 00:21:00 

13 6 02/07/2014 13:50:01 55.27905 -6.10494 14:09:01 55.23674 -6.15318 00:19:00 

13 8 02/07/2014 14:15:01 55.23389 -6.13615 14:31:01 55.27416 -6.09081 00:16:00 

13 10 02/07/2014 14:40:01 55.26931 -6.07790 14:57:01 55.22852 -6.12401 00:17:00 

13 12 02/07/2014 15:03:01 55.22125 -6.11460 15:21:01 55.26426 -6.06360 00:18:00 

13 14 02/07/2014 15:28:01 55.26006 -6.05110 15:46:01 55.21662 -6.10053 00:18:00 

13 16 02/07/2014 15:52:01 55.21247 -6.08861 16:10:01 55.25492 -6.03653 00:18:00 

13 18 02/07/2014 16:18:01 55.25053 -6.02328 16:37:01 55.20916 -6.07115 00:19:00 

13 20 02/07/2014 16:44:01 55.20839 -6.05316 16:59:01 55.24555 -6.00962 00:15:00 

13 22 02/07/2014 17:09:01 55.24079 -5.99622 17:32:01 55.19544 -6.04765 00:23:00 

14 1 07/08/2014 08:53:00 55.2374 -6.1987 09:18:00 55.2913 -6.1302 00:25:00 

14 3 07/08/2014 09:21:00 55.2869 -6.1239 09:43:00 55.2308 -6.1863 00:22:00 

14 5 07/08/2014 09:49:00 55.2337 -6.1652 10:10:00 55.2826 -6.1092 00:21:00 

14 7 07/08/2014 10:14:00 55.2780 -6.0964 10:31:00 55.2357 -6.1436 00:17:00 

14 9 07/08/2014 10:35:00 55.2330 -6.1267 10:51:00 55.2734 -6.0810 00:16:00 

14 11 07/08/2014 10:57:00 55.1675 -6.0708 11:13:00 55.2246 -6.1182 00:16:00 

14 13 07/08/2014 11:17:00 55.2187 -6.1060 11:35:00 55.2638 -6.0547 00:18:00 

14 15 07/08/2014 11:39:00 55.2579 -6.0436 11:57:00 55.2144 -6.0912 00:18:00 

14 17 07/08/2014 12:00:00 55.2109 -6.0771 12:17:00 55.2540 -6.0273 00:17:00 

14 19 07/08/2014 12:21:00 55.2490 -6.0163 12:39:00 55.2058 -6.0623 00:18:00 

14 21 07/08/2014 12:42:00 55.2030 -6.0487 12:57:00 55.2472 -5.9990 00:15:00 

14 6 07/08/2014 13:21:00 55.2796 -6.1046 13:39:00 55.2346 -6.1527 00:18:00 

14 8 07/08/2014 13:42:00 55.2358 -6.1337 14:01:00 55.2712 -6.0757 00:19:00 

14 10 07/08/2014 14:04:00 55.2719 -6.0750 14:19:00 55.2282 -6.1216 00:15:00 

14 12 07/08/2014 14:22:00 55.2215 -6.1152 14:40:00 55.2660 -6.0611 00:18:00 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  58 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

14 14 07/08/2014 14:43:00 55.2599 -6.0510 15:01:00 55.2164 -6.0988 00:18:00 

14 16 07/08/2014 15:04:00 55.2126 -6.0853 15:23:00 55.2567 -6.0342 00:19:00 

14 18 07/08/2014 15:26:00 55.2511 -6.0233 15:44:00 55.2076 -6.0725 00:18:00 

15 1 12/09/2014 06:25:37 55.2378 -6.1979 06:49:07 55.2925 -6.1359 00:23:30 

15 3 12/09/2014 06:53:38 55.2873 -6.1236 07:18:21 55.2317 -6.1867 00:24:43 

15 5 12/09/2014 07:22:17 55.2340 -6.1649 07:44:13 55.2827 -6.1084 00:21:56 

15 7 12/09/2014 07:47:51 55.2777 -6.0964 08:06:30 55.2347 -6.1435 00:18:39 

15 9 12/09/2014 08:09:38 55.2319 -6.1221 08:27:03 55.2738 -6.0807 00:17:25 

15 11 12/09/2014 09:31:41 55.2678 -6.0696 09:50:40 55.2251 -6.1199 00:18:59 

15 13 12/09/2014 09:54:49 55.2191 -6.1063 10:14:14 55.2641 -6.0540 00:19:25 

15 15 12/09/2014 10:17:05 55.2581 -6.0438 10:35:30 55.2144 -6.0929 00:18:25 

15 17 12/09/2014 10:39:21 55.2111 -6.0773 10:58:32 55.2542 -6.0278 00:19:11 

15 19 12/09/2014 11:01:15 55.1982 -6.0154 11:18:07 55.2064 -6.0650 00:16:52 

15 21 12/09/2014 11:21:48 55.2026 -6.0483 11:40:18 55.2451 -6.0010 00:18:30 

15 2 12/09/2014 12:21:38 55.2888 -6.1308 12:42:16 55.2337 -6.1939 00:20:38 

15 4 12/09/2014 12:46:37 55.2295 -6.1790 13:10:27 55.2851 -6.1148 00:23:50 

15 6 12/09/2014 13:15:21 55.2801 -6.1037 13:34:23 55.2355 -6.1548 00:19:02 

15 8 12/09/2014 13:40:27 55.2350 -6.1362 13:57:41 55.2758 -6.0880 00:17:14 

15 10 12/09/2014 14:02:35 55.2706 -6.0767 14:21:03 55.2277 -6.1233 00:18:28 

15 12 12/09/2014 14:26:28 55.2222 -6.1120 14:44:24 55.2662 -6.0619 00:17:56 

15 14 12/09/2014 14:49:23 55.2609 -6.0501 15:08:13 55.2165 -6.0984 00:18:50 

15 16 12/09/2014 15:11:51 55.2123 -6.0842 15:30:15 55.2565 -6.0341 00:18:24 

15 18 12/09/2014 15:35:00 55.2513 -6.0230 15:54:34 55.2072 -6.0709 00:19:34 

15 20 12/09/2014 15:58:18 55.2069 -6.0544 16:14:03 55.2470 -6.0076 00:15:45 

15 22 12/09/2014 16:19:00 55.2419 -5.9964 16:40:24 55.1960 -6.0479 00:21:24 

16 1 20/11/2014 08:14:26 55.23818 -6.19753 08:37:46 55.29214 -6.13551 00:23:20 

16 3 20/11/2014 08:41:16 55.28776 -6.12312 09:05:26 55.23238 -6.18556 00:24:10 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  59 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

16 5 20/11/2014 09:11:06 55.23352 -6.16542 09:32:16 55.28216 -6.10915 00:21:10 

16 7 20/11/2014 09:36:16 55.27751 -6.09629 09:53:26 55.23621 -6.14357 00:17:10 

16 9 20/11/2014 09:58:36 55.23219 -6.12900 10:15:36 55.27285 -6.08266 00:17:00 

16 11 20/11/2014 10:20:06 55.26742 -6.06982 10:37:46 55.22520 -6.11763 00:17:40 

16 13 20/11/2014 10:42:36 55.21841 -6.10717 11:01:06 55.26339 -6.05599 00:18:30 

16 15 20/11/2014 11:05:56 55.25869 -6.04265 11:24:06 55.21523 -6.09148 00:18:10 

16 17 20/11/2014 11:28:16 55.21067 -6.07785 11:46:16 55.25385 -6.02879 00:18:00 

16 19 20/11/2014 11:51:56 55.24905 -6.01562 12:10:46 55.20717 -6.06297 00:18:50 

16 21 20/11/2014 12:15:36 55.20317 -6.04870 12:32:56 55.24565 -5.99971 00:17:20 

16 6 20/11/2014 13:02:26 55.28009 -6.10232 13:20:46 55.23581 -6.15380 00:18:20 

16 8 20/11/2014 13:25:46 55.23526 -6.13491 13:41:36 55.27587 -6.08879 00:15:50 

16 10 20/11/2014 13:48:46 55.26620 -6.08071 14:03:46 55.22898 -6.12252 00:15:00 

16 12 20/11/2014 14:07:56 55.22209 -6.11177 14:25:46 55.26564 -6.06276 00:17:50 

16 14 20/11/2014 14:30:36 55.26074 -6.04969 14:48:06 55.21678 -6.09851 00:17:30 

16 16 20/11/2014 14:51:16 55.21216 -6.08487 15:08:16 55.25613 -6.03570 00:17:00 

16 18 20/11/2014 15:12:56 55.25139 -6.02237 15:31:36 55.20795 -6.07254 00:18:40 

17 1 25/11/2014 08:06:21 55.23734 -6.19847 08:30:21 55.29164 -6.13608 00:24:00 

17 3 25/11/2014 08:33:41 55.28703 -6.12315 08:58:21 55.23180 -6.18598 00:24:40 

17 5 25/11/2014 09:02:01 55.23348 -6.16600 09:23:01 55.28241 -6.10922 00:21:00 

17 7 25/11/2014 09:25:51 55.27724 -6.09581 09:43:41 55.23616 -6.14295 00:17:50 

17 9 25/11/2014 09:46:41 55.23183 -6.12951 10:04:41 55.27283 -6.08236 00:18:00 

17 11 25/11/2014 10:07:21 55.26791 -6.06946 10:25:31 55.22546 -6.11873 00:18:10 

17 13 25/11/2014 10:29:51 55.21856 -6.10762 10:49:01 55.26348 -6.05576 00:19:10 

17 15 25/11/2014 10:52:01 55.25887 -6.04193 11:09:58 55.21523 -6.09230 00:17:57 

17 17 25/11/2014 11:14:21 55.21055 -6.07865 11:32:31 55.25335 -6.02915 00:18:10 

17 19 25/11/2014 11:36:11 55.24800 -6.01654 11:52:51 55.20728 -6.06352 00:16:40 

17 21 25/11/2014 11:57:01 55.20302 -6.04927 12:14:31 55.24431 -6.00140 00:17:30 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  60 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

17 6 25/11/2014 12:44:21 55.27991 -6.10336 13:02:41 55.23596 -6.15399 00:18:20 

17 8 25/11/2014 13:08:51 55.23500 -6.13564 13:25:11 55.27494 -6.08973 00:16:20 

17 10 25/11/2014 13:29:11 55.27037 -6.07637 13:45:11 55.22961 -6.12273 00:16:00 

17 12 25/11/2014 13:50:21 55.22188 -6.11247 14:07:11 55.26558 -6.06273 00:16:50 

17 14 25/11/2014 14:11:41 55.26099 -6.04877 14:29:51 55.21718 -6.09804 00:18:10 

17 16 25/11/2014 14:33:41 55.21276 -6.08439 14:52:31 55.25578 -6.03589 00:18:50 

17 18 25/11/2014 14:57:11 55.25116 -6.02301 15:17:51 55.20747 -6.07105 00:20:40 

18 1 01/12/2014 08:18:37 55.23883 -6.19717 08:45:15 55.29417 -6.13383 00:26:38 

18 3 01/12/2014 08:51:01 55.28750 -6.12217 09:14:43 55.23200 -6.18633 00:23:42 

18 5 01/12/2014 09:23:11 55.23350 -6.16600 09:44:55 55.28250 -6.11100 00:21:44 

18 7 01/12/2014 09:50:53 55.27783 -6.09650 10:09:53 55.23583 -6.14383 00:19:00 

18 9 01/12/2014 10:15:49 55.23217 -6.12900 10:33:15 55.27300 -6.08283 00:17:26 

18 11 01/12/2014 10:38:37 55.26833 -6.06850 10:57:21 55.22517 -6.11783 00:18:44 

18 13 01/12/2014 11:02:17 55.21767 -6.10733 11:21:39 55.26300 -6.05583 00:19:22 

18 15 01/12/2014 11:27:13 55.25933 -6.04117 11:46:43 55.21533 -6.09083 00:19:30 

18 17 01/12/2014 11:51:57 55.21150 -6.07617 12:09:27 55.25300 -6.02850 00:17:30 

18 19 01/12/2014 12:14:07 55.25033 -6.01517 12:32:59 55.20717 -6.06217 00:18:52 

18 21 01/12/2014 12:37:09 55.20250 -6.04867 12:55:43 55.24450 -6.00150 00:18:34 

18 6 01/12/2014 13:24:37 55.28067 -6.10167 13:46:35 55.23650 -6.15167 00:21:58 

18 8 01/12/2014 13:50:49 55.23433 -6.13433 14:09:39 55.27483 -6.08900 00:18:50 

18 10 01/12/2014 14:13:35 55.27033 -6.07533 14:32:47 55.22933 -6.12167 00:19:12 

18 12 01/12/2014 14:35:37 55.22250 -6.11133 14:59:19 55.26550 -6.06250 00:23:42 

18 14 01/12/2014 15:03:09 55.26100 -6.04900 15:23:07 55.21717 -6.09983 00:19:58 

18 16 01/12/2014 15:27:57 55.21267 -6.08300 15:49:31 55.25667 -6.03533 00:21:34 

19 1 19/01/2015 08:23:55 55.23733 -6.19800 08:47:03 55.29217 -6.13517 00:23:08 

19 3 19/01/2015 08:54:23 55.28700 -6.12350 09:17:41 55.23050 -6.18800 00:23:18 

19 5 19/01/2015 09:24:27 55.23400 -6.16450 09:44:37 55.28300 -6.10767 00:20:10 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  61 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

19 7 19/01/2015 09:51:31 55.27617 -6.09767 10:10:07 55.23717 -6.14367 00:18:36 

19 9 19/01/2015 10:16:45 55.23283 -6.12817 10:34:57 55.27317 -6.08150 00:18:12 

19 11 19/01/2015 10:42:51 55.26700 -6.07083 11:00:29 55.22683 -6.11767 00:17:38 

19 13 19/01/2015 11:07:37 55.21967 -6.10617 11:28:09 55.26383 -6.05500 00:20:32 

19 15 19/01/2015 11:35:33 55.25917 -6.04300 11:55:39 55.21550 -6.09017 00:20:06 

19 17 19/01/2015 12:01:11 55.21433 -6.07600 12:19:11 55.25450 -6.02767 00:18:00 

19 19 19/01/2015 12:25:21 55.24917 -6.01683 12:47:31 55.20667 -6.06350 00:22:10 

19 21 19/01/2015 12:53:53 55.20300 -6.04967 13:11:07 55.24517 -6.00083 00:17:14 

19 6 19/01/2015 13:33:43 55.27900 -6.10433 13:53:51 55.23550 -6.15400 00:20:08 

19 8 19/01/2015 13:59:35 55.23550 -6.13583 14:17:13 55.27567 -6.08917 00:17:38 

19 10 19/01/2015 14:25:47 55.27083 -6.07650 14:44:33 55.22967 -6.12217 00:18:46 

19 12 19/01/2015 14:48:55 55.22250 -6.11083 15:07:49 55.26650 -6.06150 00:18:54 

19 14 19/01/2015 15:14:45 55.26133 -6.04950 15:34:59 55.21733 -6.09800 00:20:14 

19 16 19/01/2015 15:39:05 55.21333 -6.08417 15:57:01 55.25650 -6.03517 00:17:56 

19 18 19/01/2015 16:03:03 55.25250 -6.02117 16:21:59 55.20967 -6.06767 00:18:56 

20 1 06/02/2015 08:30:40 55.23674 -6.19961 08:54:50 55.29193 -6.13256 00:24:10 

20 3 06/02/2015 09:01:37 55.28711 -6.12215 09:26:40 55.23183 -6.18573 00:25:03 

20 5 06/02/2015 09:30:19 55.23347 -6.16543 09:51:10 55.28231 -6.10892 00:20:51 

20 7 06/02/2015 09:54:10 55.27760 -6.09515 10:12:40 55.23609 -6.14314 00:18:30 

20 9 06/02/2015 10:16:00 55.23342 -6.12707 10:32:50 55.27318 -6.08223 00:16:50 

20 11 06/02/2015 10:36:10 55.26716 -6.06948 10:54:27 55.22406 -6.11886 00:18:17 

20 13 06/02/2015 10:58:07 55.21828 -6.10771 11:17:00 55.26353 -6.05552 00:18:53 

20 15 06/02/2015 11:20:20 55.25824 -6.04173 11:40:26 55.20997 -6.08531 00:20:06 

20 17 06/02/2015 11:42:01 55.21021 -6.07881 12:00:21 55.25438 -6.02820 00:18:20 

20 19 06/02/2015 12:04:31 55.24866 -6.01463 12:22:01 55.20667 -6.06428 00:17:30 

20 21 06/02/2015 12:26:07 55.20298 -6.04964 12:44:21 55.24452 -6.00128 00:18:14 

20 6 06/02/2015 13:11:20 55.28021 -6.10340 13:29:10 55.23539 -6.15417 00:17:50 



ISLAY TIDAL ENERGY PROJECT 
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Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

20 8 06/02/2015 13:35:00 55.23503 -6.13571 13:51:10 55.27577 -6.08926 00:16:10 

20 10 06/02/2015 13:55:21 55.27079 -6.07588 14:11:59 55.22905 -6.12301 00:16:38 

20 12 06/02/2015 14:17:07 55.22185 -6.11236 14:37:49 55.26310 -6.05179 00:20:42 

20 14 06/02/2015 14:38:51 55.26131 -6.04907 14:57:00 55.21632 -6.09865 00:18:09 

20 16 06/02/2015 15:00:01 55.21211 -6.08543 15:18:11 55.25685 -6.03374 00:18:10 

20 18 06/02/2015 15:22:11 55.25159 -6.02267 15:40:41 55.20674 -6.07160 00:18:30 

21 1 13/03/2015 06:41:46 55.23733 -6.19867 07:05:40 55.29250 -6.13283 00:23:54 

21 3 13/03/2015 07:09:14 55.28667 -6.12383 07:32:12 55.23150 -6.18617 00:22:58 

21 5 13/03/2015 07:37:12 55.23383 -6.16483 07:58:02 55.28317 -6.10900 00:20:50 

21 7 13/03/2015 08:02:30 55.27700 -6.09650 08:19:48 55.23533 -6.14433 00:17:18 

21 9 13/03/2015 08:23:30 55.23200 -6.12933 08:40:48 55.27317 -6.08217 00:17:18 

21 11 13/03/2015 08:45:04 55.26717 -6.07050 09:03:06 55.22433 -6.11833 00:18:02 

21 13 13/03/2015 09:06:30 55.21850 -6.10717 09:25:46 55.26400 -6.05517 00:19:16 

21 15 13/03/2015 09:29:20 55.25867 -6.04267 09:47:58 55.21300 -6.09117 00:18:38 

21 17 13/03/2015 09:50:40 55.21050 -6.07833 10:09:00 55.25433 -6.02817 00:18:20 

21 19 13/03/2015 10:12:20 55.24933 -6.01550 10:30:24 55.20617 -6.06367 00:18:04 

21 21 13/03/2015 10:33:24 55.20267 -6.04917 10:53:50 55.24400 -6.00767 00:20:26 

21 2 13/03/2015 11:28:50 55.28967 -6.12967 11:53:10 55.23433 -6.19267 00:24:20 

21 4 13/03/2015 11:56:24 55.22933 -6.17917 12:21:00 55.28567 -6.11533 00:24:36 

21 6 13/03/2015 12:24:04 55.27983 -6.10267 12:44:32 55.23567 -6.15383 00:20:28 

21 8 13/03/2015 12:47:48 55.23500 -6.13517 13:05:24 55.27550 -6.08933 00:17:36 

21 10 13/03/2015 13:08:32 55.27000 -6.07533 13:26:50 55.22800 -6.12300 00:18:18 

21 12 13/03/2015 13:28:08 55.22433 -6.11833 13:48:40 55.26617 -6.06200 00:20:32 

21 14 13/03/2015 13:52:04 55.26033 -6.04917 14:10:04 55.21700 -6.09983 00:18:00 

21 16 13/03/2015 14:14:22 55.21200 -6.08583 14:33:38 55.25667 -6.03500 00:19:16 

21 18 13/03/2015 14:36:58 55.25117 -6.02183 14:55:28 55.20750 -6.07250 00:18:30 

21 20 13/03/2015 14:59:30 55.20600 -6.05550 15:17:32 55.24700 -6.00833 00:18:02 
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Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

21 22 13/03/2015 15:21:02 55.24150 -5.99550 15:40:22 55.19650 -6.04767 00:19:20 

22 1 08/04/2015 05:47:57 55.23650 -6.19983 06:11:15 55.29067 -6.13833 00:23:18 

22 3 08/04/2015 06:17:53 55.28817 -6.12267 06:43:15 55.23250 -6.18467 00:25:22 

22 5 08/04/2015 06:49:27 55.23217 -6.16683 07:10:55 55.28133 -6.11033 00:21:28 

22 7 08/04/2015 07:17:21 55.27900 -6.09400 07:37:21 55.23667 -6.14200 00:20:00 

22 9 08/04/2015 07:41:53 55.23133 -6.13000 07:59:55 55.27200 -6.08333 00:18:02 

22 11 08/04/2015 08:04:17 55.26933 -6.06800 08:29:11 55.22583 -6.11750 00:24:54 

22 13 08/04/2015 08:34:43 55.21817 -6.10967 08:57:29 55.26267 -6.05700 00:22:46 

22 15 08/04/2015 09:01:31 55.26050 -6.03983 09:21:15 55.21683 -6.09050 00:19:44 

22 17 08/04/2015 09:26:07 55.20983 -6.08017 09:48:37 55.25300 -6.03000 00:22:30 

22 19 08/04/2015 09:52:17 55.24983 -6.01367 10:10:45 55.20783 -6.06217 00:18:28 

22 21 08/04/2015 10:14:49 55.20217 -6.05183 10:38:41 55.24383 -6.00300 00:23:52 

22 2 08/04/2015 11:26:55 55.28933 -6.13000 11:50:57 55.23400 -6.19317 00:24:02 

22 4 08/04/2015 11:55:10 55.22983 -6.17917 12:19:05 55.28500 -6.11550 00:23:55 

22 6 08/04/2015 12:24:50 55.27933 -6.10400 12:45:15 55.23600 -6.15300 00:20:25 

22 8 08/04/2015 12:50:08 55.23550 -6.13517 13:05:22 55.27483 -6.08867 00:15:14 

22 10 08/04/2015 13:10:28 55.27017 -6.07650 13:28:02 55.22933 -6.12383 00:17:34 

22 12 08/04/2015 13:34:35 55.22217 -6.11267 13:54:19 55.26667 -6.06100 00:19:44 

22 14 08/04/2015 13:59:25 55.26067 -6.04933 14:18:36 55.21683 -6.10000 00:19:11 

22 16 08/04/2015 14:24:37 55.21317 -6.08550 14:44:42 55.25633 -6.03500 00:20:05 

22 18 08/04/2015 14:51:23 55.25033 -6.02117 15:12:49 55.20783 -6.07150 00:21:26 

22 20 08/04/2015 15:18:19 55.20650 -6.05467 15:36:27 55.24800 -6.00683 00:18:08 

23 1 04/06/2015 07:23:46 55.23683 -6.19883 07:47:32 55.29183 -6.13633 00:23:46 

23 3 04/06/2015 07:50:42 55.28700 -6.12267 08:15:02 55.23200 -6.18617 00:24:20 

23 5 04/06/2015 08:18:28 55.23350 -6.16550 08:39:20 55.28217 -6.10950 00:20:52 

23 7 04/06/2015 08:48:22 55.27750 -6.09550 09:06:52 55.23567 -6.14300 00:18:30 

23 9 04/06/2015 09:09:20 55.23217 -6.12950 09:27:16 55.27283 -6.08267 00:17:56 
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Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

23 11 04/06/2015 09:29:58 55.26800 -6.06917 09:48:02 55.22567 -6.11850 00:18:04 

23 13 04/06/2015 09:51:48 55.21867 -6.10733 10:11:02 55.26333 -6.05567 00:19:14 

23 15 04/06/2015 10:13:46 55.25850 -6.04250 10:31:38 55.21517 -6.09217 00:17:52 

23 17 04/06/2015 10:35:52 55.21033 -6.07850 10:54:36 55.25383 -6.02883 00:18:44 

23 19 04/06/2015 10:57:26 55.24900 -6.01550 11:14:34 55.20700 -6.06350 00:17:08 

23 21 04/06/2015 11:18:36 55.20283 -6.04933 11:36:52 55.24417 -6.00200 00:18:16 

23 2 04/06/2015 12:14:36 55.28967 -6.13000 12:37:06 55.23417 -6.19233 00:22:30 

23 4 04/06/2015 12:42:10 55.22950 -6.17933 13:05:36 55.28467 -6.11600 00:23:26 

23 6 04/06/2015 13:10:10 55.28033 -6.10350 13:28:32 55.23617 -6.15383 00:18:22 

23 8 04/06/2015 13:37:12 55.23517 -6.13600 13:54:46 55.27533 -6.08950 00:17:34 

23 10 04/06/2015 14:00:14 55.27050 -6.07617 14:16:56 55.22950 -6.12283 00:16:42 

23 12 04/06/2015 14:22:10 55.22250 -6.11283 14:40:46 55.26583 -6.06267 00:18:36 

23 14 04/06/2015 14:46:26 55.26117 -6.04950 15:05:26 55.21667 -6.09833 00:19:00 

23 16 04/06/2015 15:09:04 55.21250 -6.08583 15:27:34 55.25633 -6.03567 00:18:30 

23 18 04/06/2015 15:34:18 55.25150 -6.02217 15:54:56 55.20767 -6.07117 00:20:38 

23 20 04/06/2015 15:58:42 55.20617 -6.05517 16:15:10 55.24650 -6.00867 00:16:28 

23 22 04/06/2015 16:21:02 55.24183 -5.99533 16:42:08 55.19650 -6.04700 00:21:06 

24 1 16/06/2015 05:59:16 55.23650 -6.19833 06:24:14 55.29167 -6.13667 00:24:58 

24 3 16/06/2015 06:29:38 55.28683 -6.12250 06:56:26 55.23267 -6.18633 00:26:48 

24 5 16/06/2015 07:04:18 55.23283 -6.16467 07:26:40 55.28200 -6.10917 00:22:22 

24 7 16/06/2015 07:31:20 55.27750 -6.09567 07:51:54 55.23583 -6.14317 00:20:34 

24 9 16/06/2015 07:56:56 55.23233 -6.12983 08:15:38 55.27267 -6.08267 00:18:42 

24 11 16/06/2015 08:19:48 55.26817 -6.06967 08:39:12 55.22567 -6.11850 00:19:24 

24 13 16/06/2015 08:45:46 55.22000 -6.10733 09:05:22 55.26317 -6.05550 00:19:36 

24 15 16/06/2015 09:10:54 55.25850 -6.04217 09:29:40 55.21550 -6.09233 00:18:46 

24 17 16/06/2015 09:36:20 55.21083 -6.07883 09:55:14 55.25350 -6.02850 00:18:54 

24 19 16/06/2015 09:59:10 55.24917 -6.01567 10:17:34 55.20717 -6.06383 00:18:24 



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015            Fair Head Tidal Energy Marine Mammal 24 Month Baseline                  65 

Survey Transect Date 
SOL 

Time 
SOL Lat 

(N) 
SOL Long 

(E) 
EOL 

Time 
EOL Lat 

(N) 
EOL Long 

(E) 
Time on Line 
(hh:mm:ss) 

24 21 16/06/2015 10:23:24 55.20417 -6.04983 10:41:04 55.24417 -6.00167 00:17:40 

24 2 16/06/2015 11:28:04 55.28933 -6.12967 11:50:52 55.23500 -6.19317 00:22:48 

24 4 16/06/2015 11:59:08 55.22983 -6.18000 12:26:18 55.28517 -6.11683 00:27:10 

24 6 16/06/2015 12:33:16 55.28067 -6.10367 12:52:14 55.23600 -6.15367 00:18:58 

24 8 16/06/2015 13:01:42 55.23483 -6.13550 13:20:44 55.27483 -6.08867 00:19:02 

24 10 16/06/2015 13:26:12 55.27067 -6.07617 13:44:48 55.22933 -6.12250 00:18:36 

24 12 16/06/2015 13:50:00 55.22217 -6.11233 14:09:06 55.26583 -6.06283 00:19:06 

24 14 16/06/2015 14:14:50 55.26150 -6.04983 14:35:00 55.21733 -6.09550 00:20:10 

24 16 16/06/2015 14:38:24 55.21200 -6.08533 14:54:50 55.25583 -6.03517 00:16:26 

24 18 16/06/2015 14:59:46 55.25150 -6.02317 15:20:44 55.20817 -6.06950 00:20:58 

24 20 16/06/2015 15:24:50 55.20767 -6.05600 15:41:10 55.24700 -6.00900 00:16:20 

24 22 16/06/2015 15:48:20 55.24300 -5.99700 16:10:48 55.19633 -6.04633 00:22:28 
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Appendix 4 FHTEP Marine Mammal Sighting Data 

Summary of on-effort marine mammal sightings. All positions are vessel location at time of sightings (GMT), WGS84 Latitude and Longitude in 
dd.ddddd 

Survey Date Transect 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

1 01/07/2013 8 12:43:00 55.24012 -6.12460 Harbour porpoise 3 Surfacing, slow swim 

1 01/07/2013 10 13:10:00 55.23162 -6.11445 Harbour porpoise 1 Surfacing, slow swim 

1 01/07/2013 14 13:44:00 55.23482 -6.07360 Harbour porpoise 2 Surfacing, slow swim 

1 01/07/2013 16 14:09:00 55.22785 -6.06345 Harbour porpoise 1 Surfacing, slow swim 

1 01/07/2013 18 14:22:00 55.23358 -6.03728 Harbour porpoise 1 Surfacing, slow swim 

1 01/07/2013 18 14:23:00 55.22955 -6.04207 Harbour porpoise 2 Surfacing, slow swim 

1 01/07/2013 20 14:41:00 55.20793 -6.04883 Harbour porpoise 2 Surfacing, slow swim 

1 01/07/2013 20 14:48:00 55.22510 -6.02837 Harbour porpoise 2 Surfacing, slow swim 

1 01/07/2013 20 14:52:00 55.23255 -6.01917 Harbour porpoise 2 Surfacing, slow swim 

1 01/07/2013 22 15:03:00 55.21033 -6.02655 Harbour porpoise 2 Surfacing, slow swim 

1 01/07/2013 22 15:05:00 55.20532 -6.03195 Harbour porpoise 1 Surfacing, slow swim 

2 06/08/2013 13 11:16:00 55.21767 -6.10295 Harbour porpoise 1 Slow swim 

2 06/08/2013 15 11:46:00 55.22450 -6.07670 Harbour porpoise 3 
Fast swim/partial 
breach 

2 06/08/2013 21 12:42:00 55.20192 -6.04573 Harbour porpoise 3 Fast swim 

2 06/08/2013 4 13:39:00 55.24222 -6.15925 Harbour porpoise 2 Slow swim 

2 06/08/2013 4 13:49:00 55.26618 -6.13085 Harbour porpoise 6 Slow swim 

2 06/08/2013 8 14:27:00 55.25112 -6.11107 Harbour porpoise 5 Foraging 

2 06/08/2013 8 14:32:00 55.26398 -6.09505 Harbour porpoise 1 Slow swim 

3 04/10/2013 1 08:23:00 55.26865 -6.16373 Harbour porpoise 3 Surfacing, slow swim 

3 04/10/2013 3 08:49:00 55.26074 -6.15342 Harbour porpoise 2 Surfacing, slow swim 
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Survey Date Transect 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

3 04/10/2013 3 08:49:00 55.26067 -6.15350 UnID cetacean 1 Breach 

3 04/10/2013 3 08:55:00 55.25231 -6.16223 Harbour porpoise 4 Surfacing, slow swim 

3 04/10/2013 5 09:08:00 55.23720 -6.16313 Harbour porpoise 10 Surfacing, fast swim 

3 04/10/2013 5 09:10:00 55.24145 -6.15713 Harbour porpoise 3 Surfacing, slow swim 

3 04/10/2013 5 09:11:00 55.24487 -6.15303 Harbour porpoise 1 Surfacing, slow swim 

3 04/10/2013 5 09:14:00 55.25182 -6.14537 Harbour porpoise 3 Fast swim 

3 04/10/2013 7 09:49:00 55.25065 -6.12696 Harbour porpoise 1 Surfacing, slow swim 

3 04/10/2013 7 09:52:00 55.24450 -6.13400 Harbour porpoise 8 Fast swim 

3 04/10/2013 9 10:01:00 55.23462 -6.13134 Harbour porpoise 6 Surfacing, slow swim 

3 04/10/2013 2 13:25:00 55.24791 -6.17924 Harbour porpoise 1 Surfacing, slow swim 

3 04/10/2013 6 14:24:00 55.25136 -6.13692 Harbour porpoise 1 Surfacing, slow swim 

3 04/10/2013 10 15:13:00 55.24015 -6.10942 Harbour porpoise 4 Surfacing, slow swim 

3 04/10/2013 16 16:19:00 55.22934 -6.06650 Harbour porpoise 1 Surfacing, slow swim 

3 04/10/2013 18 16:44:00 55.22594 -6.05031 Harbour porpoise 2 Surfacing, slow swim 

4 24/10/2013 18 08:50:16 55.23354 -6.07844 Harbour seal 1 Spy hopping 

4 24/10/2013 18 08:53:06 55.23891 -6.07284 Harbour porpoise 1 Slow swim 

4 24/10/2013 8 11:18:07 55.28185 -6.12035 UnID cetacean 1 Slow swim 

4 24/10/2013 8 11:25:46 55.26654 -6.14054 Harbour porpoise 1 Slow swim 

4 24/10/2013 8 11:32:56 55.25264 -6.15698 Harbour porpoise 3 Slow swim 

4 24/10/2013 19 13:52:44 55.24345 -6.06032 Harbour porpoise 1 Slow swim 

5 26/11/2013 19 13:02:17 55.20985 -6.06017 Basking shark 1 Slow swim 

5 26/11/2013 19 12:49:00 55.24039 -6.02569 Harbour porpoise 1 None noted 

6 09/01/2014 6 13:22:57 55.24260 -6.13765 Harbour porpoise 2 Leap/breach 

6 09/01/2014 8 13:26:57 55.23493 -6.12547 Harbour porpoise 1 Foraging 

7 07/02/2014 5 12:56:31 55.27597 -6.11696 Harbour porpoise 5 Slow Swim 

7 07/02/2014 5 12:58:33 55.26180 -6.11405 Harbour porpoise 2 Slow Swim 
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Survey Date Transect 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

8 03/03/2014 1 08:59:20 55.25173 -6.18201 Harbour porpoise 1 Slow Swim 

8 03/03/2014 3 09:43:32 55.23513 -6.18226 Harbour porpoise 1 Fast Swim 

8 03/03/2014 8 14:16:32 55.26334 -6.10257 Harbour porpoise 1 Fast Swim 

8 03/03/2014 14 15:27:18 55.22653 -6.08820 Harbour porpoise 1 Fast Swim 

9 15/04/2014 1 06:49:53 55.25752 -6.17614 Harbour seal 1 Logging 

9 15/04/2014 7 08:02:53 55.27430 -6.09962 Harbour porpoise 1 Slow Swim 

9 15/04/2014 15 09:35:23 55.24245 -6.06104 Harbour porpoise 1 Slow Swim 

9 15/04/2014 2 11:49:52 55.28509 -6.13473 Harbour seal 1 Spy hopping 

10 10/05/2014 7 08:57:16 55.27205 -6.10333 Harbour seal 1 Spy hopping 

10 10/05/2014 7 09:05:36 55.25237 -6.12514 Harbour seal 1 Slow Swim 

10 10/05/2014 19 11:42:06 55.20813 -6.06183 Harbour porpoise 1 Slow Swim 

10 10/05/2014 2 13:03:24 55.24245 -6.18346 Harbour seal 1 Spy hopping 

10 10/05/2014 2 13:06:11 55.23534 -6.19179 Harbour porpoise 1 Slow Swim 

10 10/05/2014 4 13:26:52 55.26633 -6.13764 Harbour porpoise 2 Slow Swim 

10 10/05/2014 6 13:47:56 55.26195 -6.12403 Harbour porpoise 2 Slow Swim 

10 10/05/2014 12 14:49:46 55.22712 -6.10633 Harbour porpoise 1 Slow Swim 

10 10/05/2014 12 14:54:41 55.23913 -6.09363 Harbour porpoise 1 Slow Swim 

10 10/05/2014 12 14:54:55 55.23764 -6.09532 Harbour porpoise 1 Slow Swim 

10 10/05/2014 14 15:25:36 55.22425 -6.09062 Harbour porpoise 1 Slow Swim 

10 10/05/2014 16 15:35:46 55.21705 -6.07973 Harbour porpoise 1 Slow Swim 

10 10/05/2014 20 16:20:04 55.20995 -6.05051 Harbour porpoise 1 Slow Swim 

10 10/05/2014 20 16:21:02 55.21208 -6.04809 Harbour porpoise 1 Slow Swim 

11 18/06/2014 7 11:10:56 55.25776 -6.11874 Grey seal 1 Logging 

11 18/06/2014 7 11:12:42 55.25381 -6.12313 Harbour porpoise 1 Slow swim 

11 18/06/2014 11 12:06:25 55.25737 -6.08185 Harbour porpoise 1 Fast swim 

11 18/06/2014 11 12:11:06 55.24807 -6.09233 Harbour porpoise 1 Fast swim 
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Survey Date Transect 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

12 23/06/2014 7 07:28:47 55.25950 -6.11674 Grey seal 1 Logging 

12 23/06/2014 13 08:40:27 55.24199 -6.08001 Harbour porpoise 1 Fast Swim 

12 23/06/2014 15 08:58:37 55.24633 -6.05620 Harbour porpoise 1 Slow Swim 

12 23/06/2014 17 09:25:47 55.23256 -6.05263 Harbour porpoise 1 Fast Swim 

12 23/06/2014 19 09:44:37 55.23423 -6.03232 Harbour porpoise 1 Fast Swim 

12 23/06/2014 2 10:54:27 55.27466 -6.14692 Grey seal 1 Logging 

12 23/06/2014 8 12:14:37 55.25399 -6.11377 Grey seal 1 Fast Swim 

12 23/06/2014 14 13:15:17 55.25090 -6.06077 Harbour porpoise 1 Fast Swim 

12 23/06/2014 14 13:19:57 55.23947 -6.07348 Harbour porpoise 1 Slow Swim 

12 23/06/2014 14 13:24:07 55.22901 -6.08532 Harbour porpoise 1 Slow Swim 

12 23/06/2014 22 14:47:07 55.21957 -6.02047 Grey seal 1 Foraging 

13 02/07/2014 18 16:33:27 55.21738 -6.06167 Harbour porpoise 2 Fast Swim 

14 07/08/2014 5 09:53:18 55.23867 -6.15983 Harbour porpoise 3 Fast swim 

14 07/08/2014 6 13:33:08 55.25517 -6.13150 Harbour porpoise 1 Fast swim 

14 07/08/2014 14 14:59:48 55.22533 -6.08883 Harbour porpoise 1 Fast swim 

14 07/08/2014 16 15:19:58 55.24350 -6.05050 Harbour porpoise 3 Fast swim 

15 12/09/2014 1 06:30:42 55.24450 -6.19017 
UnID small 
cetacean 

3 Fast swim 

15 12/09/2014 3 07:06:30 55.26217 -6.15167 Basking shark 1 Slow swim 

15 12/09/2014 15 10:23:13 55.24817 -6.05400 Harbour porpoise 2 Fast swim 

15 12/09/2014 10 14:16:33 55.24267 -6.10850 Harbour seal 1 Logging 

15 12/09/2014 10 14:16:55 55.24183 -6.10967 Harbour porpoise 1 Slow swim 

15 12/09/2014 14 14:53:12 55.25667 -6.05450 Harbour porpoise 1 Slow swim 

15 12/09/2014 14 15:06:17 55.22617 -6.08917 Harbour porpoise 2 Slow swim 

15 12/09/2014 18 15:53:30 55.21483 -6.06383 Harbour porpoise 3 Fast swim, feeding 

16 20/11/2014 1 08:25:26 55.26257 -6.17012 Harbour porpoise 1 Slow swim 
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Survey Date Transect 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

16 20/11/2014 1 08:29:56 55.27327 -6.15823 Harbour porpoise 2 Slow swim 

16 20/11/2014 13 10:44:26 55.22284 -6.10252 Harbour porpoise 1 Slow swim 

17 25/11/2014 1 08:12:51 55.25154 -6.18215 Harbour porpoise 1 Slow swim 

17 25/11/2014 1 08:27:31 55.28542 -6.14417 Harbour porpoise 1 Slow swim 

17 25/11/2014 3 08:38:11 55.27584 -6.13625 Harbour porpoise 1 Fast swim 

17 25/11/2014 18 15:06:11 55.23163 -6.04509 Harbour porpoise 1 Slow swim 

18 01/12/2014 1 08:22:48 55.24568 -6.18914 Harbour Porpoise 2 Slow swim 

18 01/12/2014 7 09:51:08 55.27713 -6.09730 Harbour Porpoise 3 Fast swim 

18 01/12/2014 19 12:31:26 55.21031 -6.05865 Harbour Porpoise 4 Fast swim 

18 01/12/2014 6 13:44:38 55.23926 -6.14860 Harbour Porpoise 4 Fast swim 

19 
19/01/2015 

11 10:47:35 55.25574 -6.08336 
UnID Small 
Cetacean 

1 Slow swim 

19 19/01/2015 13 11:12:14 55.22855 -6.09527 Harbour porpoise 1 Fast swim 

19 19/01/2015 17 12:17:37 55.25074 -6.03222 Harbour porpoise 1 Fast swim 

19 19/01/2015 6 13:34:18 55.27798 -6.10538 Harbour porpoise 3 Fast swim 

19 19/01/2015 10 14:31:28 55.25942 -6.08831 Harbour porpoise 1 Fast swim 

19 19/01/2015 14 15:28:18 55.23326 -6.08070 Harbour porpoise 1 Fast swim 

19 19/01/2015 14 15:29:08 55.23137 -6.08242 Harbour porpoise 2 Fast swim 

19 19/01/2015 16 15:41:57 55.21960 -6.07672 Harbour porpoise 1 Fast swim 

19 19/01/2015 18 16:16:48 55.22219 -6.05504 Harbour porpoise 1 Fast swim 

20 06/02/2015 17 11:43:51 55.21469 -6.07365 Harbour seal 1 Spy hopping 

20 06/02/2015 21 12:29:01 55.21075 -6.03975 Harbour porpoise 4 Fast swim 

20 06/02/2015 8 13:44:20 55.25797 -6.10861 
UnID Small 
Cetacean 

1 Fast swim 

20 06/02/2015 10 14:07:41 55.23927 -6.11202 Harbour porpoise 4 Fast swim 

21 13/03/2015 1 06:55:51 55.27039 -6.16092 Harbour porpoise 1 Slow swim 
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Survey Date Transect 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

21 13/03/2015 17 09:50:49 55.21169 -6.07702 Harbour porpoise 4 Slow swim 

21 13/03/2015 17 09:51:36 55.21352 -6.07490 Harbour porpoise 2 Slow swim 

21 13/03/2015 17 09:52:37 55.21591 -6.07215 Harbour porpoise 1 Slow swim 

21 13/03/2015 6 12:26:46 55.27258 -6.11186 Harbour porpoise 1 Slow swim 

21 13/03/2015 10 13:17:09 55.24822 -6.10111 Harbour porpoise 2 Slow swim 

21 13/03/2015 20 15:00:29 55.20872 -6.05176 Harbour seal 1 Leap/breach 

21 13/03/2015 22 15:36:49 55.20351 -6.03888 Harbour seal 1 Leap/breach 

22 08/04/2015 9 07:45:37 55.24098 -6.11907 Harbour porpoise 1 Fast swim 

22 08/04/2015 13 08:43:57 55.23596 -6.08775 Harbour porpoise 3 Fast swim 

23 04/06/2015 7 08:58:35 55.25195 -6.12532 Harbour porpoise 1 Slow swim 

23 04/06/2015 6 13:14:44 55.26863 -6.11636 Grey seal 1 Logging 

23 04/06/2015 10 14:12:34 55.23954 -6.11141 Harbour porpoise 1 Slow swim 

23 04/06/2015 18 15:51:54 55.21378 -6.06490 Harbour porpoise 1 Slow swim 

24 16/06/2015 7 07:32:47 55.27470 -6.09875 Harbour porpoise 3 Slow Swim 

24 16/06/2015 9 08:11:27 55.26454 -6.09116 Harbour porpoise 1 Slow Swim 

24 16/06/2015 11 08:23:37 55.25887 -6.07943 Harbour porpoise 1 Slow Swim 

24 16/06/2015 21 10:24:35 55.20630 -6.04587 Harbour seal 1 Logging 

24 16/06/2015 8 13:12:07 55.25560 -6.11230 Killer whale 2 Slow Swim 

      
Total 243 
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Summary of auxiliary marine mammal sightings.  Auxiliary sightings were any visual sighting made by MMOs when off effort OR by MMOs 
when on effort but outside of 90⁰ window OR any non-MMO person either on effort or off effort. All positions are WGS84 Latitude and 
Longitude in dd.ddddd 

Survey Date 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

1 01/07/2013 10:23:00 55.23665 -6.04308 Harbour porpoise 1 Surfacing, slow swim 

1 01/07/2013 13:39:00 55.24690 -6.05928 Common dolphin 2 Fast swim, breach 

1 01/07/2013 14:00:00 55.20870 -6.08590 Harbour porpoise 1 Surfacing, slow swim 

1 01/07/2013 14:55:00 55.23123 -6.00657 Harbour porpoise 2 Surfacing, slow swim 

2 06/08/2013 06:44:00 55.22988 -6.21273 Harbour porpoise 4 Foraging/slow swim 

2 06/08/2013 06:54:00 55.23313 -6.18907 Grey seal 1 Slow swim 

2 06/08/2013 07:06:00 55.23733 -6.17128 Harbour porpoise 1 Slow swim 

2 06/08/2013 12:48:00 55.21855 -6.19273 Harbour porpoise 2 Fast swim 

2 06/08/2013 13:11:00 55.28088 -6.12508 Harbour porpoise 1 Fast swim 

2 06/08/2013 13:56:00 55.27127 -6.10605 Harbour porpoise 3 Slow swim 

2 06/08/2013 14:24:00 55.24545 -6.11748 Harbour porpoise 2 Slow swim 

2 06/08/2013 14:58:00 55.22163 -6.10842 Harbour porpoise 1 Slow swim 

2 06/08/2013 15:15:00 55.25322 -6.05663 Common dolphin 25 
Foraging/feeding with birds/bow-
riding 

3 04/10/2013 08:55:00 55.25233 -6.16217 
Bottlenose 
dolphin 

5 Fast swim 

3 04/10/2013 09:57:00 55.23462 -6.14329 Harbour porpoise 10 Fast swim 

3 04/10/2013 13:34:00 55.23016 -6.18384 Grey seal 1 Logging 

3 04/10/2013 16:59:00 55.21294 -6.04716 Harbour porpoise 6 Slow swim 

5 26/11/2013 12:47:15 55.2339 -6.16483 UnID cetacean 1 None noted 

5 26/11/2013 10:06:42 55.23386 -6.21014 Harbour seal 1 Spy hopping 

5 26/11/2013 14:32:44 55.24907 -6.11984 Harbour porpoise 1 Spy hopping 

7 07/02/2014 12:44:29 55.28122 -6.11082 UnID cetacean 1 Slow Swim 
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Survey Date 
Time 

(GMT) 
Latitude 

(N) 
Longitude (E) Species 

Number 
of 

Animals 
Behaviour 

8 03/03/2014 10:15:18 55.27273 -6.10153 Harbour porpoise 1 Slow Swim 

8 03/03/2014 14:19:02 55.27053 -6.09482 Harbour porpoise 1 Slow Swim 

9 15/04/2014 12:19:32 55.23742 -6.17035 Harbour porpoise 2 Slow Swim 

10 10/05/2014 10:55:13 55.20819 -6.08737 Harbour porpoise 1 Slow Swim 

10 10/05/2014 10:57:06 55.20837 -6.08820 Harbour seal 1 Spy hopping 

10 10/05/2014 15:10:46 55.26020 -6.05055 Harbour porpoise 1 Slow Swim 

11 18/06/2014 11:06:55 55.26738 -6.10778 Harbour porpoise 1 Slow swim 

12 23/06/2014 07:21:07 55.27737 -6.09585 Harbour porpoise 1 Slow Swim 

12 23/06/2014 11:11:07 55.23288 -6.19361 Grey seal 1 Slow Swim 

13 02/07/2014 09:50:20 55.22398 -6.12098 Harbour porpoise 2 Fast swim 

13 02/07/2014 15:55:41 55.24082 -6.15735 Harbour porpoise 3 Fast swim 

15 12/09/2014 07:22:12 55.23336 -6.16572 Harbour porpoise 2 Fast swim 

15 12/09/2014 10:22:59 55.24413 -6.05901 Harbour porpoise 1 Fast swim 

15 12/09/2014 14:21:11 55.22799 -6.12353 Harbour porpoise 1 Fast swim 

17 25/11/2014 14:37:20 55.22121 -6.07611 Harbour porpoise 2 Fast swim, breach 

17 25/11/2014 14:52:10 55.25491 -6.03684 Harbour porpoise 1 Surfacing, slow swim 

19 19/01/2015 09:46:00 55.28602 -6.10333 Harbour porpoise 1 - 

19 19/01/2015 11:58:57 55.21026 -6.08111 Harbour porpoise 1 Slow swim 

19 19/01/2015 12:12:13 55.23792 -6.04713 Harbour porpoise 1 Fast swim 

19 19/01/2015 12:21:00 55.25628 -6.02178 Harbour porpoise 4 - 

19 19/01/2015 15:09:18 55.26955 -6.05673 Harbour porpoise 1 Fast swim 

20 06/02/2015 12:29:01 55.21877 -6.03097 Harbour porpoise 1 - 

21 13/03/2015 13:20:54 55.24023 -6.11002 Harbour porpoise 1 Slow swim 

21 13/03/2015 14:03:40 55.23149 -6.08240 Harbour porpoise 2 Slow swim 

23 04/06/2015 12:29:04 55.25352 -6.17111 Harbour porpoise 1 Slow swim 

     
Total 107 
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Appendix 5 Marine Mammal On-Effort Sighting Maps  

 
Survey 1 On-effort marine mammal visual sightings 
 

 
Survey 2 On-effort marine mammal visual sightings  
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Survey 3 On-effort marine mammal visual sightings 
 

 
Survey 4 On-effort marine mammal visual sightings 
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Survey 5 On-effort marine mammal visual sightings 
 

 
Survey 6 On-effort marine mammal visual sightings 
  



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015         Fair Head Tidal Energy Marine Mammal 24 Month Baseline                 77 

 
 
 

 
Survey 7 On-effort marine mammal visual sightings 
 

 
Survey 8 On-effort marine mammal visual sightings 
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Survey 9 On-effort marine mammal visual sightings 
 

 
Survey 10 On-effort marine mammal visual sightings 
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Survey 11 On-effort marine mammal visual sightings 
 

 
Survey 12 On-effort marine mammal visual sightings 
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Survey 13 On-effort marine mammal visual sightings 
 

 
Survey 14 On-effort marine mammal visual sightings 
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Survey 15 On-effort marine mammal visual sightings 
 

 
Survey 16 On-effort marine mammal visual sightings 
 
  



ISLAY TIDAL ENERGY PROJECT 
COMMERCIAL IN CONFIDENCE 

October 2015         Fair Head Tidal Energy Marine Mammal 24 Month Baseline                 82 

 
 
 

 
Survey 17 On-effort marine mammal visual sightings 
 

 
Survey 18 On-effort marine mammal visual sightings 
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Survey 19 On-effort marine mammal visual sightings 
 

 
Survey 20 On-effort marine mammal visual sightings 
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Survey 21 On-effort marine mammal visual sightings 
 

 
Survey 22 On-effort marine mammal visual sightings 
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Survey 23 On-effort marine mammal visual sightings 
 

 
Survey 24 On-effort marine mammal visual sightings 
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Appendix 6 Seasonal variability in porpoise 
detections using C-POD data 

The following graphs display the fraction of C-POD detection-positive minutes (DPMs), 
divided by the total number of minutes monitored by hour, aggregated in calendar months 
over the entire deployment duration. Graphs were based on varying amounts of monitoring 
effort, as indicated in the accompanying Table below. 

 

Summary of number of days per month monitored across the entire C-POD deployment 
period 

Year Month 
No. of days 
monitored 

2014 

June 13 

July 31 

August 31 

September 30 

October 29 

November 30 

December 31 

2015 

January 6 

February 24 

March 31 

April 30 

May 31 

June 6 

 
 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for June 2014. 
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Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for July 2014 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for August 2014 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for September 2014  
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Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for October 2014 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for November 2014 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for December 2014.  
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Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for January 2015. Note very limited effort in this month (6 days) 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for February 2015 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for March 2015  
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Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for April 2015 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for May 2015 

 

 
Fraction of DPMs, normalised over total number of minutes monitored, aggregated by diel 
hour for June 2015  
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Appendix 7 Summary of the Legal Protection 
Afforded to the Species likely to occur at FHTEP Site  

The table below presents a summary of the species that are likely to occur at the FHTEP site 
and surrounding area, along with a summary of their legal status at an international and 
national level.  

Species 

Conservation 
(Natural 
Habitats, &c) 
Regulations 
(Northern 
Ireland) 1995 
(as amended) 

Wildlife and 
Natural 
Environment 
Act (Northern 
Ireland) 2011 

Bern 
Convention 

Bonn 
Convention 

Other 

Harbour porpoise 
(Phocoena 
phocoena) 

Schedule 2 
(EPS) 

- Appendix II 
II 
 

IUCN Red List – Least 
Concern, Priority 
Species, CITES 
Appendix I and II and 
OSPAR annex (I, II, III 
and IV). 

Common dolphin 
(Delphinus 
delphis) 

Schedule 2 
(EPS) 

- Appendix II 
I and II 
(NA to pop. at 
FHTEP site) 

Priority Species, CITES 
Appendix II 

Bottlenose 
dolphin 
(Tursiops 
truncatus) 

Schedule 2 
(EPS) 

- Appendix II 
I and II 
(NA to pop. at 
FHTEP site) 

Priority Species, CITES 
Appendix II 

Risso’s dolphin 
(Grampus griseus) 

Schedule 2 
(EPS) 

- Appendix II 
II 
(NA to pop. at 
FHTEP site) 

Priority Species, CITES 
Appendix II 

Minke whale 
(Balaenoptera 
acutorostrata) 

Schedule 2 
(EPS) 

- Appendix II  Priority Species 

Killer whale 
(Orcinus orca) 

Schedule 2 
(EPS) 

- Appendix II II 
Priority Species, CITES 
Appendix II 

Humpback whales 
(Megaptera 
novaeangliae) 

Schedule 2 
(EPS) 

- Appendix II I CITES Appendix I 

Grey seal 
(Halichoerus 
grypus) 

Schedule 3 Schedule 5 & 6 Appendix III 
II 
(NA to pop. at 
FHTEP site) 

IUCN Red List – Least 
Concern, 

Harbour (or 
common) seal 
(Phoca vitulina) 

Schedule 3 Schedule 5 & 6 Appendix III 
II 
(NA to pop. at 
FHTEP site) 

Priority Species 

Letherback turtle 
(Dermochelys 
coriacea) 

Schedule 2 - Appendix II I and II 

IUCN Red List - 
Critically Endangered, 
Priority Species, CITES 
Appendix I 

Basking sharks 
(Cetorhinus 
maximus) 

 Schedule 5 & 6 Appendix II I and II 

Priority Species, CITES 
Appendix II, OSPAR 
List of Threatened 
and/or Declining 
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INTRODUCTION 
The potential for injurious collisions between large marine animals (such as marine mammals and some fish) 
and marine energy converters are among the key areas of environmental uncertainty to consider for these 
forms of renewable energy extraction. The actual magnitude of the hypothetical issue is likely to become 
clearer as the sector develops but because of the current low number of active devices and few locations of 
established commercial-scale deployments, little data derived from monitoring programmes, such as that 
currently being undertaken for the MeyGen project in the inner sound of the Pentland Firth is available at this 
time.  

We have taken a quantitative approach to the potential problem by using mathematical modelling. We can 
think of collision rate (C) as being a function of encounter rate (Z) and the probabilities of avoidance (Pa) and 
evasion (Pe): 

𝐶 = 𝑍(1 − 𝑃𝑎)(1 − 𝑃𝑒)     (1) 

A full collision model (with estimates of collision rates C) is not yet possible because too little is known about 
the actual responses of animals to the presence of turbines. In particular, we must consider movements by 
megafauna out of the path of turbines at long-range (here termed “avoidance” or Pa) or dodging manoeuvres 
at close range (“evasion” or Pe). Conversely, animals may be attracted by sensory cues emanating from a 
turbine. This long- or short-range “attraction” (Pt) would increase megafaunal density (numbers per unit 
volume), locally, around the turbine(s) resulting in an increased encounter rate, which is dependent on 
megafaunal density (see later).  These manoeuvres will modulate (increase or decrease) the number of 
interactions either side of a rate based on the number of individuals moving vertically and horizontally 
through an area of water, and the amount of water swept by the moving blades of a turbine development. 
Here we set out to quantify this base rate of interaction (termed an “encounter rate” or Z) to provide a 
starting point for thinking about potential rates of physical interactions between animals and turbines(Wilson 
et al. 2007) and also more recently the guidance provided by SNH (2016). 

The estimation of these potential interaction rates is intended to provide an understanding of the scale of this 
issue and sensitivity to physical and behavioural parameters rather than absolute numbers i.e. whether 
encounters are likely to be a rarity involving only a few individuals, or be interactions that could involve 
numbers of ecological significance. It is also important to note that whilst encounter rates can help us gain 
perspective on collision rates, especially when data on responsive movements eventually become available, 
collisions themselves are likely to result in a wide range of injuries from trivial to fatal. Again the relationships 
between strikes and injury to marine mammals have only been explored from shipping interactions and from 
one study on the effects of strikes on, already dead, seals (Thompson et al., 2015). They have yet to be 
considered for actual turbine rotor blades. Thus when considering encounter and collision rates it is important 
that the assumption is not made that all encounters lead to collisions and that all of those collisions will result 
in the death or fatal injury of the animals involved. 
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THE MODEL 
The model used is based on a 3-dimensional model for estimating encounter rates between pelagic marine 
animals and their pelagic predators (Gerritsen & Strickler, 1977). This model has been used in a number of 
studies of predator-prey interaction on many scales and was modified by Bailey & Batty (1983) and applied to 
predation between medusae and fish that depends upon passive collision rather than a directed attack, a 
process analogous to collision between animals and turbine blades. 

Encounter rate Z for a single predator can be simply expressed as the product of the volume swept V by the 
predator per unit time and the density of prey D: 

Z = VD       (2) 

The volume swept can be calculated from the relative velocities of both parties (the predator and prey or in 
this case, the turbine blades and the animal) and the encounter radius R, which may be the perceptual range 
of the predator, the radius of a medusa’s bell or a function of the cross-sectional area of a turbine blade and 
the cross-sectional area of the animal in whatever orientation it presents to the closing trajectory between 
blade and animal: 

   Z = πR
2
uD      (3) 

R is the combined encounter radius of the animal (Ra) and turbine (Rb): 

   𝑅 = 𝑅𝑎 + 𝑅𝑏      (4) 

The encounter radii depend on the geometry and dimensions of the turbine blades and the shape and size of 
the animal’s body; the animal that is interacting with the turbine blades cannot, however, be treated as a non-
dimensional point in space. Since blade-to-water velocities are much greater than animal routine swimming 
velocities, it is assumed that the orientation of the animal to the turbine blade will be random. Bailey & Batty 
(1983) dealt with this problem by calculating an encounter radius for the “prey”. Ra is calculated from an 
integration of a rotation of the longest dimension of the animal, its length (La), when rotated through all 
possible orientations in both the horizontal and vertical planes (Bailey & Batty, 1983).  The function derived by 
Bailey & Batty (1983) however erroneous (it ignored the “solid-angle” problem) and is a slight underestimate 
the correct formula (W. Band, personal communication) should be: 

   
4

a
a

L
R        (5) 

And the total encounter area A, for each blade can be calculated using turbine parameters: 

 

A = (w+2Ra)·(Lb+Ra)     (6) 

 

Where Lb is radius (length of one blade), n is total number of blades, and blade width (w) is the cross-sectional 
width of the blade normal to its path through the water. The turbine blade narrows towards the tip, so this 
value is an average over the length of the blade. In practice it is slightly more complex; the blades vary in 
profile along their length tapering from the hub to the tip.  The principle is, however, the same.  

The relative velocity u in Equation 3 is a function of the velocities of the animal ua and turbine blade ub. It can 
be calculated using the Law of Cosines from the velocity vectors ua and turbine blade ub in 3D space and the 
angle subtended between them (Gerritsen & Strickler, 1977): 

   𝑢 = √𝑢𝑎
2 + 𝑢𝑏

2 − 2𝑢𝑎𝑢𝑏 cos 𝛼   (7) 

The movement of the turbine blades and the animal in 3D space must be considered and equation (7) 
integrated with respect to the distribution of orientations of blade and animal. In previous reports, that for 
the MeyGen proposal we have established that the orientation of trajectories can be treated as evenly 
distributed in 3 dimensions.  If the relative orientation of predator and prey (blade and animal) are evenly or 
randomly distributed around a sphere (Gerritsen & Strickler, 1977), encounter rate can be calculated from: 
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   (8) 

In order to apply this type of model to encounters between marine animals and turbines (or other wet 
renewable devices) we also need to know the density of the animals per cubic metre in the locale of the 
turbine and at the depth horizon swept by the turbine’s rotor or rotors, the velocities of both the animal and 
turbine blades and R the total encounter radius which is simply the radius of a circle with area A, defined in 
equation 6 above. Furthermore, in order to have a density per cubic metre at the depth horizon of a turbine, 
we need to know both the depth of water and the behaviour of the animal in question (its vertical 
distribution). 

The model outputs are, therefore, critically dependent on the input data on animal density (both per unit area 
and vertical distribution). 

It would be difficult and perhaps inappropriate to use the Encounter Rate Model for the Schottel device. 
Given the length of the animal and rotor blade are similar (1.6 and 2.5m, respectively) and the much higher 
RPM (up to 62 RPM at rated speed), it would, therefore, be expected that every transit of a porpoise through 
the swept disc of a rotor would result in an encounter between blade and animal.  The Scottish Natural 
Heritage (SNH) (Scottish Natural Heritage, 2016) guidance note describes both the Encounter model and a 
Collision model. Both models are appropriate for use with large turbines.  The collision model described in 
SNH (2016) is a type of strike model and is based on the Band model routinely used for estimating collision 
risk between birds and wind turbines. It is a 2 stage model, the first stage of which is to calculate encounter 
rate between the animal and the swept disc of the turbine rotor. The second stage is to estimate the 
probability of striking a rotor blade during transit through a turbine.  

We have used the Excel spreadsheet implementation of the model (A1983249.xlsm) provided by SNH on their 
website to calculate the p collision for harbour porpoise with a Schottel 5 m diameter rotor at all operational 
speeds (from 0.8 m tidal speed upwards) using the tide speed and RPM expected at that tide speed. 
Throughout the full range of speeds p collision is 1, i.e. all transits would result in an encounter with at least 
one blade.  This second stage of the model includes the length and width of the animal in the calculation and 
therefore, encounter rate with the swept area of the rotors will only be dependent on the area of these discs.  
The model that can be used for the Schottel device simplifies to merely the encounter rate between the 
animal and the total area swept by the 36 rotors in one Schottel device.  Since the closing trajectory, the 
velocity of which is determined by the Law of Cosines (Equation 7, above), is dependent on the orientation of 
the animal’s swimming trajectories.  If we assume that this is randomised, Equation 8 can be used to calculate 
the encounter rate for each rotor using a suitable value for R. When animals swim at the same speed or 
greater than tidal current speed, the orientation of the slender disc swept by a rotor will tend towards 
random. Since the animal is also moving relative to the water, encounters with the swept disc will not just be 
in the direction of the tidal flow, normal to the turbine rotor but can be in any orientation.  . If we consider all 
possible orientations of animal and swept rotor disc, the effective radius of this disc will be about 80% of its 
radius. However, if animals are not swimming it will be the full area (R will then be the radius of the turbine). 
Average harbour porpoise swimming speed is 2.2 m s

-1
 and average tidal current 1.56 m s

-1
. This assumption, 

therefore, seems reasonable and we have modelled encounter rate on this basis. 
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MODEL INPUTS 

Devices 

The proposed Project will deploy horizontal axis turbines fitted with 3 bladed rotors. Three types of turbines 
are being modelled. A Streamtec device that has a pair of 20 m diameter rotors, an Andritz HS1250 with a 
single 26 m rotor and a Schottel device comprising an array of 36 x 5 m diameter rotors. A smaller Andritz 
device (18 m rotor) has also been included in the technology mixes used for three array options (7a, 7b and 8 
see Chapter 5). This device has not been modelled here, instead we assume the larger Andritz device to 
represent the “worst case”. In the absence of encounter rate information for the 1MW Andritz device we 
assume both Andritz devices to have similar encounter rates when calculating the overall encounter rates for 
different array options.  All would be mounted such that the turbine blade tips would have a minimum 
clearance of 5 m from the sea surface at LAT. However, a surface clearance of 8 m was also modelled to better 
understand the extent to which this important variable affects encounter rates for each technology and assess 
its use as a possible mitigation measure. The minimum water depth at deployment locations would be 40.26 
m (rounded to 40 m for the purpose of the model. Table 1 gives all details relevant to modelling encounter 
rate, as provided by FHT.  It is understood that a mix of turbines from all three manufacturers may be used 
(Chapter 5).   

Table 1: Model input parameters for the project site and turbines.  Sources: OEM via FHTEP. 

Site Parameters Streamtec Andritz HS1250 Schottel 

Mean tide speed (1 lunar cycle) 
1.56 m s

-1
   

or  
1.55 m s

-1
   

1.55 m s
-1

   
or  

1.52 m s
-1

   

1.56 m s
-1

   
or  

1.55 m s
-1

  

Minimum Water depth 40 m 40 m 40 m 

Turbine parameters    

Number of Rotors 2 1 36 

Rotor diameter 20 m 26 m 18 m 

No. of blades 3 3 3 

Blade swept area (one rotor) 314 m
2 

531 m
2
 19.6 m

2
 

Height of structure above seabed 
(to centre of axis or device array) 

25 m  
or  

22 m 

22 m  
or  

19 m 

24.8 m  
or 

21.8 m 

Minimum clearance to sea surface 
(top row of Schottel) 

5 m  
or  
8m 

5 m  
or  
8m 

5 m  
or  
8m 

Minimum clearance to seabed 

(bottom row of Schottel) 

15 m  
or  

12 m 

9 m  
or  

6 m 

 14.6 m  
or  

11.6 m 

Blade thickness (average) 0.61 m 0.55 m 0.2 m 

Cut-in speed 1.0 m s
-1

 0.8 m s
-1

 0.8  m s
-1

 

Rated Speed 2.6 m s
-1

 2.3 m s
-1

 2.6 m s
-1

 

Cut-out speed 5.0 m s
-1

 4.0 m s
-1

 4.7 m s
-1

 

Maximum Tip Speed Ratio (TSR)  4.92 m s
-1

 6.13 m s
-1

 6.24 m s
-1
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Figure 1  A map showing the proposed turbine deployment site adjacent to Fair Head and 
the 24 month marine mammal survey area and transect grid. Taken from Benjamins et al., (2015) 

 

 

Tides 

FHT provided Acoustic Doppler Current Profiler (ADCP) measurements of tidal stream velocity for a site within 
the proposed development area at 55° 13.81020 ’N, 6° 6.85527’ W. Tidal stream velocities were recorded at 
22 depth intervals. We have used the data for the depth interval nearest to the hub (or the vertical centre of 
the device for Schottel), i.e. 25.73 m or 21.23 m above the seabed.  The data set, commencing on 23/04/2014, 
includes a full lunar cycle at 10 minute intervals.  

Blade Speed against the Water 

The speed of the turbine blade tip may be calculated as the product of free stream velocity and Tip Speed 
Ratio (TSR) within a limited range of free stream velocities between the cut-in speed and the rated speed. TSR 
is likely to be constant for a wide range of velocities but is lower as current velocity approaches both the cut-
in and cut-off velocities. For both the Streamtec turbines, the cut-in velocity is 1 m s

-1
 and for the other two 

devices (Andritz and Schottel) 0.8 m s
-1

 and below this tidal velocity the rotor would be parked: stationary 
with the brake on.  Blade speed against the water was calculated for all devices using data provided by FHTEP.  
Blade speed was calculated at intervals along the blade and for the 10 min intervals throughout the 1 lunar 
cycle of tidal data provided by FHTEP. 

Biological Inputs 

Species selection 

Baseline surveys indicated that the vast majority of animal sighting were harbour porpoise (Phocoena 
phocoena) (Benjamins et al. 2015; Appendix 10.1). Other animals were observed during survey work, albeit far 
less frequently. Only harbour porpoise were observed in sufficient numbers to produce a density estimate 
required for encounter rate modelling. Published density estimates were available for Harbour seal (Phoca 
vitulina) and grey seal (Halichoerus grypus) and as these species were frequently observed at the Project site 
these species were included in the encounter rate modelling. Other species were observed in too few 
numbers to either estimate density for input into the model. 
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Density 

The model requires animal density in numbers per cubic metre D. This is a function of surface density, the 
proportion of time spent in any depth range and the depth span of that depth range. If animals distribute 
their time evenly between depths then density per cubic meter is simply D = surface density/depth. 

Sufficient numbers of observations of Harbour Porpoise during the 24 month survey made it possible to 
estimate surface density using Distance software (Thomas et al., 2010). The software was used to calculate 
animal density per km

2
, taking account of prevailing weather conditions and sea-state.  For both seal species, 

the numbers of animals observed during extensive surveys were low, far too few to estimate densities using 
Distance.  

The Sea Mammal Research Unit and SMRU Ltd have produced seal density sea usage maps (Jones, et al., 
2013) that have been released by Scottish Government.  The data provide mean (± 95% c.i.) numbers of 
animals likely to occupy each 5x5 km patch of sea.  The data are based on track records from seals fitted with 
GPS tags.  It should be noted that during their analysis of their data SMRU applied kernel smoothing. The data 
can be used to provide alternative input data for the encounter model.  The 5x5 km grid squares in the region 
of Fair Head are shown in Figure 2 together with the location of the site and the baseline survey visual 
sightings transect.  The proposed site is mainly within square 86294.  The data for this square was extracted 
from the data provided on the Marine Scotland website. In support of the usage of this data, in the absence of 
any other appropriate information, we have calculated the numbers of seals that such densities may predict 
would have been observed during the 24 month baseline survey.  This is simply the product of: the total 
distance surveyed during the 24 months (the sum of all surveys), the proportion of time seals spend at the 
surface (20%), the range at which seals may be observed, and the probability of observing them within this 
range.  For the latter two parameters we used typical data from Herr et al., (2009), a range of 300 m and 
probability of observation of approximately 0.5 (see Table 2). 

 

 Figure 2 A map showing the 5x5 km grid for SMRU’s seal density data.  The proposed site is 
mainly within grid square 86294 

  

 

Depth Distribution (Time Allocation) 

If the depth distribution of an animal, expressed as the proportion of time spent at different depths, is not 
known we can only assume that animals move at random within the vertical plane making equal use of all 
depths. Obviously animals do not use all depths equally and their actual depth distribution may lead to an 
increase or decrease in density within the depth range of a turbine relative to what may be assumed from 
random use of the water column 

Work conducted at SAMS (as yet unpublished) shows that without diving behaviour of tagged animals being 
analysed to give time allocation, the proportion of time a species spends in different depths can be calculated 
from other parameters: the proportion of time spent diving, rates of descent and ascent, the probability of 
diving to each depth range within the water column and bottom time. This last parameter is the time spent at 
the bottom of the dive (which may or may not be the sea bed). 
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The following formula can be used to calculate time allocation for a particular depth range bin: 

𝑇𝑖 = 𝛿 (
𝐵𝑖𝑃𝑖+∑ (

𝐷𝑗

𝑑
+
𝐷𝑗

𝑎
)

𝑗=𝑛
𝑗=𝑖 𝑃𝑗

∑ 𝐵𝑖𝑃𝑖+∑ (
𝐷𝑗

𝑑
+
𝐷𝑗

𝑎
)

𝑗=𝑛
𝑗=𝑖

𝑃𝑗
𝑖=𝑛
𝑖=1

)    (9) 

where Ti is the time allocation to any depth interval, Di is the depth interval (distance between upper and 
lower bounds), d is the descent rate, a is the ascent rate, Bi is the bottom time, P the proportion of time spent 
in each depth range bin and δ is the total proportion of time spent diving. This is then repeated for all depth 
range bins from the surface to the sea bed. An Excel User Written Array Function has been written in VBA to 
do this for any type of dive for which data are available. Data from the literature were used to calculate time 
allocation of harbour porpoise, harbour seals and grey seals.  

The only detailed study of dive time allocation available for the species considered here was for harbour 
porpoises in Danish waters (Teilmann et al., 2007). This study considered animals distributed across a large 
area, varying greatly in depth some of it shallower than 40 m (the minimum depth within the Fair Head site). 
The Teilmann et al., (2007) study will have introduced a bias into the distribution of dive depths, thus as an 
alternative we analysed data from a study of harbour porpoise dive behaviour in the Bay of Fundy (Canada) by 
Westgate et al. (1995) but restricting maximum dive depth to 40 m. Since porpoises make many shallow dives 
that do not reach the sea bed, and as a simple means of calculating the proportion of time spent within any 
depth range bin, we have calculated the amount of time spent at or below each depth interval. An 
exponential curve can be fitted to this and subsequently be used to estimate the proportion of time spent 
between any two depths as the difference between the values for those two depths. 

For a depth of 40 m (the minimum depth at the turbine deployment site), both species of seal would be 
expected to dive to the sea bed both during feeding and travelling (e.g., Tollit et al., 1998; Lesage et al., 1999; 
McConnell et al., 1999; Baechler et al., 2002). Both species of seal exhibit 3 basic types of dives, named after 
the generic shape of the dive profile. In U-dives, a lot of time is spent at depth close to the sea bed (typically 
feeding) between descent and ascent. W-dives also include a lot of time near the sea bed but with the seal 
moving up and down from the sea bed into the water column, feeding on more motile pelagic prey. V-dives 
occur only during travelling and involve minimal time spent at the sea bed, although some foraging might 
occur if an opportunity presented itself. All three types of dive are well described both for harbour seals 
(Lesage et al., 1999; Baechler et al., 2002) and grey seals (McConnell et al., 1999; Beck et al., 2003). A time 
allocation diagram for harbour seals is shown in Figure 3, showing that seals spent most of their time either 
near the surface or near the sea floor when undertaking U- or W-dives, but that seals spent more time in the 
intermediate water column when undertaking V-dives; a similar pattern was found in grey seals. A recent 
study of tagged harbour seals in the tidal environment of the Inner Sound of the Pentland Firth (Thompson et 
al. 2016) found that the depth distribution of harbour seals was typical of U-dives predominating their 
behaviour. 

 

Swimming Speed 

The velocity of the faster participant in encounter (typically the predator or in this case the turbine blade) 
dominates and has a disproportionate effect on closing velocity (Gerritsen, 1980). Swimming speeds still need 
to be included, however.  Published data on diving behaviour (cited above), which included descent and 
ascent rates and angles, were used to calculate swimming speeds along their trajectories (see also Table 2). 
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Table 2 Basic parameters used in the model for each of the four species of interest. 1Härkönen and 
Heide-Jørgensen (1990), 2derived from dive data (Lesage et al. 1999), 3Bonner (1981), 4Williams 
(2009), 5Bjørge and Tolley (2002), 6 derived from dive data (Westgate et al., 1995).  All encounter 
radii derived from body dimensions. 

Parameter Harbour seal Grey seal Harbour porpoise 

Mean animal length (m) 1.5
1 

2.0
3 

1.6
5 

Encounter radius (m) 0.38 0.50 0.40 

Mean swimming speed (ms
-1

) 1.2
2 

2.0
4 

2.2
6 

Density (km
-2

)    

Baseline Visual Sightings Survey    0.251 

lower 95% c.i.   0.179 

upper 95% c.i.   0.352 

SMRU Model Grid Square 86294 0.0429 0.076192  

lower 95% c.i. 0.00767 0  

upper 95% c.i. 0.07811 0.173273  

Expected survey Observations 7 12  

lower 95% c.i. 1 0  

upper 95% c.i. 13 28  

Actual Survey Observations 11 6  
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Figure 3  Harbour seal dive time allocation with depth, in water of an overall depth of 40 
m, calculated using diving behaviour parameters from Baechler et al., (2002). Time is allocated to 
4 m depth bins. Time allocation for U-dives (used during feeding) and V-dives (employed during 
travelling) is compared. 
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RESULTS AND DISCUSSION 

Encounter Rates 

Encounter rates using Equation 8 are given in Tables 3 and 4, measured in number of animal encounters per 
year, for a single turbine.  The use of a non-random depth distribution results in a lower predicted encounter 
rate than when assuming random use of the entire water column.  Encounter rates were calculated assuming 
a non-random animal depth distribution (time allocation) for harbour porpoises and the seal species (Tables 3, 
4). For both species of seal, encounter rate is substantially lower when making U-dives for feeding (as they 
spend much of their time near the sea floor, below the reach of the turbine blades) but not when making V-
dives during travelling (when, proportionally, much more time is spent in the water column).  This highlights 
the need for information on the likely behaviour of seals at the proposed turbine deployment site. However, it 
is unlikely that behaviour would deviate much from U-dives, V-dives only represent a very small part of seal 
behavioural repertoire. 

While encounters between animals and turbine blades may not be infrequent, when scaled up to an entire 
array (see “Scaling encounter rates to multiple turbines” below) it still does not mean that actual injurious 
collisions would be common. This is because animals have the potential to move away from (or towards) the 
devices if they are on a closing course with blades and also not all collisions would necessarily lead to injury. 
However it is clear from this modelling that the understanding of these more subtle variables (contacts-to-
injury and levels of avoidance, evasion or attraction) are of high importance to fully understand the potential 
impacts from tidal turbine deployments. 

These results echo earlier modelling work in a more generic study using a similar approach (Wilson et al., 
2007). However the analysis presented here, as with a similar study for the MeyGen project in the Inner 
Sound of the Pentland Firth (Batty et al., 2012), incorporates more specific data, both in terms of turbine 
design and operation as well as local densities of animals and detailed information on diving behaviour, 
particularly for harbour porpoises and seals. Adding these latter variables considerably reduces the potential 
number of encounters because the amount of time that these animals spend in the water column occupied by 
turbine blades is reduced for most behaviour types. 

We have also compared our Encounter Rate Modelling results with estimates using the Band Collision Rate 
Model (see Table 6). To do this, we used the spreadsheet provided by SNH. The spreadsheet and guidance 
note (SNH, 2016) indicate that the estimated density at the turbine rotor depth is based on diving behaviour 
during U-dives but the densities predicted seem closer to those that would be expected during V-dives. The 
porpoise density estimates at turbine depth using this model are also little greater than those predicted by 
our model and decline less rapidly with increasing depth. These differences account for most of the difference 
between the encounter rates provided by the CRM and our ERM. 
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Table 3 Predicted encounter rates between marine mammals and tidal energy devices with a 5 m minimum clearance between the water surface and blade tips : Streamtec 
(2 rotors) Andrtiz HS1250 (single rotor) and Schottel (36 rotor array). Non-random vertical distributions are based on Time Allocation Analysis of diving behaviour  

Species Depth Distribution Density Data Device 
Encounter Rate (per Device per Year) 

Encounter Rates lower 95% c.i. upper 95% c.i. 

Harbour porpoise  Time Allocation Model 0-40 m Survey Data Streamtec 50 36 70 

Harbour porpoise Time Allocation Model 0-40 m Survey data Andritz HS1250 25 18 35 

Harbour porpoise Time Allocation Model 0-40 m Survey data Schottel 137 97 192 

Harbour Seal U Dives (feeding) TAM SMRU Model Streamtec 4.3 0.77 7.9 

Harbour Seal V Dives (travelling) TAM SMRU Model Streamtec 9.1 1.6 16 

Harbour Seal U Dives (feeding) TAM SMRU Model Andritz HS1250 2.9 0.52 5.3 

Harbour Seal V Dives (travelling) TAM SMRU Model Andritz HS1250 6.1 1.1 11 

Harbour Seal U Dives (feeding) TAM SMRU Model Schottel 9.4 1.7 17 

Harbour Seal V Dives (travelling) TAM SMRU Model Schottel 19 3.5 36 

Grey Seal U Dives (feeding) TAM SMRU Model Streamtec 5.5 0 13 

Grey Seal V Dives (travelling) TAM SMRU Model Streamtec 20 0 45 

Grey Seal U Dives (feeding) TAM SMRU Model Andritz HS1250 3.8 0 8.6 

Grey Seal V Dives (travelling) TAM SMRU Model Andritz HS1250 13 0 31 

Grey Seal U Dives (feeding) TAM SMRU Model Schottel 10 0 24 

Grey Seal V Dives (travelling) TAM SMRU Model Schottel 38 0 86 
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Table 4 Predicted encounter rates between marine mammals and tidal energy devices with an 8 m minimum clearance between the water surface and blade tips : 
Streamtec (2 rotors) Andritz HS1250 (single rotor) and Schottel (36 rotor array). Non-random vertical distributions are based on Time Allocation Analysis of diving behaviour 

Species Depth Distribution Density Data Device 
Encounter Rate (per Device per year) 

At Mean Density lower 95% c.i. upper 95% c.i. 

Harbour porpoise Time Allocation Model 0-40 m Survey Data Streamtec 38 27 53 

Harbour porpoise Time Allocation Model 0-40 m Survey data Andritz HS1250 19 13 26 

Harbour porpoise Time Allocation Model 0-40 m Survey data Schottel 97 69 137 

Harbour Seal U Dives (feeding) TAM SMRU Model Streamtec 4.3 0.77 7.9 

Harbour Seal V Dives (travelling) TAM SMRU Model Streamtec 9.0 1.6 16 

Harbour Seal U Dives (feeding) TAM SMRU Model Andritz HS1250 2.9 0.52 5.3 

Harbour Seal V Dives (travelling) TAM SMRU Model Andritz HS1250 6.1 1.1 11 

Harbour Seal U Dives (feeding) TAM SMRU Model Schottel 9.4 1.7 17 

Harbour Seal V Dives (travelling) TAM SMRU Model Schottel 19.6 3.5 36 

Grey Seal U Dives (feeding) TAM SMRU Model Streamtec 5.5 0 13 

Grey Seal V Dives (travelling) TAM SMRU Model Streamtec 20 0 45 

Grey Seal U Dives (feeding) TAM SMRU Model Andritz HS1250 3.7 0 8.5 

Grey Seal V Dives (travelling) TAM SMRU Model Andritz HS1250 13 0 30 

Grey Seal U Dives (feeding) TAM SMRU Model Schottel 11 0 24 

Grey Seal V Dives (travelling) TAM SMRU Model Schottel 38 0 86 
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Table 5 Porpoise and seal numbers observed during the 24 month site survey: numbers estimated versus actual observations. Calculations based on a total distance 
surveyed over 24 months of 2,712.6 km and with the assumption that probability of observing animals within a 300m range of the survey ship would be p=0.5 

Species density data source survey actual observations 
Density or Observations 

mean density Lower 95% ci Upper 95% ci 

Harbour porpoise 
24 Month Survey 

 
0.251 0.179 0.352 

observations 215 204 146 286 

Harbour Seal 

SMRU grid square 86294 
 

0.04289 0.00767 0.07811 

observations 11 35 6 64 

SMRU Grid Square 85855 
 

5.03401 1.91229 8.15572 

observations 11 4097 1556 6637 

Grey Seal 

SMRU grid square 86294 
 

0.076192 0 0.173273 

observations 6 62 0 141 

SMRU Grid Square 85855 
 

3.573893 2.353268 4.794518 

observations 6 2908 1915 3902 
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Table 6 Results for collision rate estimates using the Band Model and the spreadsheet provided by SNH compared with ERM 
Device Streamtec Andritz HS1250 

Species Porpoise Harbour Seal Grey Seal Porpoise Harbour Seal Grey Seal 

Animal Density m
-2

 0.251 0.0428 0.0762 0.251 0.0428 0.0762 

Density at rotor depth (Band) m
-3

 6.23E-09 8.77E-10 1.41E-09 5.15E-09 1.03E-09 1.33E-09 

Density at rotor depth (TAM) porpoise 4.72E-09   3.92E-09   

Density at rotor depth (TAM) U-dive seals  4.46E-10 4.76E-10  4.46E-10 4.76E-10 

Density at rotor depth (TAM) V-dive seals  9.35E-10 1.70E-09  9.35E-10 1.70E-09 

mean tide speed m s
-1

 1.56 1.56 1.56 1.56 1.56 1.56 

RPM at mean tide speed 7.3 7.3 7.3 7 7 7 

top below surface m 5 5 5 5 5 5 

water depth m 40 40 40 40 40 40 

rotor diameter m 20 20 20 26 26 26 

Max blade thickness  m 1 1 1 0.9 0.9 0.9 

rotor proportion of time not operational  0.284 0.284 0.284 0.181 0.181 0.181 

number of rotors 2 2 2 1 1 1 

       
p Collision during transit 0.469 0.3835 0.5005 0.469 0.3835 0.5005 

CRM collision rate per year 29.19 3.86 8.2 46.14 8.66 14.8 

       
collision rate per device 58.38 7.72 16.4 46.14 8.66 14.8 

ERM  Porpoise encounters 50   25   

ERM Seals U-dives  4.3 5.5  2.9 3.8 

ERM Seals V-dives  9.1 20  6.1 13 
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Depth Distribution 

Our analysis of time allocation (the proportion of time an animal spends at each depth in the water column) 
when used together with surface density to calculate density per unit volume allows a more precise 
estimation of encounter rate. It is important to recognise that the dive characteristic data used to estimate 
time allocation were collected outwith the site of interest. In the case of both seal species, all studies report 
very similar patterns of behaviour which we have therefore considered as typical. Broadly speaking, seals are 
expected to roam over a large area and most often use U-or W-dives (indicative of foraging) in all locations, 
and similarly there may be locations where no feeding takes place at all, through which seals pass without 
foraging. For this reason we have calculated encounter rates both for U-dives and V-dives separately. The 
recent report on tagged harbour seal behaviour in the Inner Sound of the Pentland Firth (Thompson et al., 
2016) showed that depth distribution was very similar to that predicted for U-dives by our Time Allocation 
Model.   

Harbour porpoise time allocation when calculated from Westgate et al., (1995) data is similar to the Teilmann 
et al., (2007) study. The difference in distribution with depth is most likely due to the fact that the latter study 
was carried out in shallower waters. Depth usage may still vary depending on whether animals are travelling 
or feeding and upon what they are feeding as well as time of day. Both studies show harbour porpoises 
making many dives that are not to the bottom which may be when feeding on pelagic species or travelling. 
Such variation in behaviour may increase or decrease encounter rate relative to the figure we have calculated 
which is based on average behaviour. In a recent study using passive acoustic monitoring (PAM)  Macaulay et 
al. (2015) found that harbour porpoise in tidal rapids showed similar depth distribution, with density falling off 
rapidly with depth, to the earlier studies with tagged individuals in all environments. 

Surface Density 

Surface Density in this context is the density of animals, throughout the water column, per unit area (rather 
than the density while at the water surface).  Given the difficulties of estimating the abundance of diving 
animals, there are clearly numerous caveats concerning surface density values used in the present report. This 
is important because it is likely that marine mammal distributions vary at small spatio-temporal scales and 
that this would be heavily influenced by short-term changes to currents, fronts and other unstable 
oceanographic features. During the 24 month baseline survey of marine mammals in the Fair Head area 
(Benjamins, et al., 2015) sufficient numbers of harbour porpoise were observed (215) that allowed Distance 
software to be used to estimate surface density of this species. Far too few seals, of either species were 
observed (11 harbour seals, 6 grey seals) to estimate surface density. Furthermore, none of those 
observations occurred within the turbine deployment site. That so few seals were seen indicates that usage of 
this area by both species is likely to be very low. To have sufficient numbers of observations to permit density 
calculation would have required a very much more extensive survey effort. In the absence of sufficient 
sightings data we can only use the densities predicted by the SMRU density maps (Jones et al., 2013). The 
turbine deployment area is mainly within grid square 86294 (see Fig. 1). We back-calculated expected 
numbers of porpoise observations assuming that the probability of observing an animal within a 300m range 
of the ship would be 0.5 and obtained an expected number similar to the actual observations. We, therefore, 
considered it reasonable to predict the numbers of observations that would be expected if the surface density 
was that estimated for grid square 86294 by the SMRU model.  The results are shown in Table 6. Predicted 
observations are much greater than actual observations. We can only assume that, for both species, the 
SMRU model estimate is greater than density in the turbine deployment area, using these estimates is, 
therefore, a very conservative approach. 

A recent study of tagged harbour seal behaviour in the Inner Sound of the Pentland Firth and adjacent waters 
(Thompson, et al., 2016) showed that seal usage of sea areas varied on a relatively fine scale.  Within the Inner 
Sound, they spent little time within the site of the MeyGen turbine array but spent more time further south, 
closer to the mainland shore.  Within the Inner Sound and also the rest of the Pentland Firth, harbour seals 
appeared to avoid the areas with the greatest tidal power.  

Turbine options – device type and depth of deployment 

We understand that the foundations and supporting for all three devices would be adapted to the water 
depth at each location so the turbines would be positioned at a similar depth relative to the water surface. 
The minimum blade tip to water surface would be 5 m.  
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A particularly thought-provoking variable to consider from this study is the comparison of encounter rates 
relative to the different turbine options. The three devices differ in their encounter rates with all three animal 
species. The Schottel device differs radically from the other two in having much smaller, 5 m diameter, rotors.  
The 36 rotors of this device are closely set together and because the animals are not much smaller than the 
length of the blades, all transits through a rotor would result in a collision with a blade. Encounters are, 
therefore, with the whole device, rather than part of an individual blade, making encounters difficult to 
evade.  Any avoidance of collision would be only a large scale avoidance of the area around the device. 
However, the smaller rotors, with shorter, lighter blades, would carry less inertia than those of the Streamtec 
or Andritz device and despite having similar blade speeds would apply less force to an animal in a collision and 
may represent a lower risk of harmful injury. This requires further investigation in order to properly compare 
the relative risks of the different devices. 

Encounter rates have been calculated for deployment of the devices with either 5 m or 8 m minimum 
clearance between blade tips and the water surface.  Increasing clearance makes little difference to the 
encounter rates for either species of seal. This is because the tidal current speed is only very slightly lower at 8 
m depth than 5 m and time allocation with depth at the depth does not change. Most activity of both species 
of seal is within the top 2 m and bottom 5 m of the water column. Thompson et al., (2016) also found this to 
be the case with the tagged harbour seals in the Pentland Firth.  However, since time allocation with depth by 
harbour porpoise falls off rapidly with depth, moving the devices 3 m more from the surface reduces 
encounter rate by 25%.  

Increasing the blade tip to water surface clearance to a minimum of 8 m does significantly reduce encounter 
rates for harbour porpoise with all three device types. This is due to the diving behaviour of this species 
resulting in density falling off rapidly with increasing depth (see discussion above).  Increasing surface 
clearance from 5 to 8 m would seem to be a good mitigation measure for this species. 

An analysis of collision risk at the proposed tidal turbine site at Torr Head, which is close to the Fair Head site, 
estimated that, for a single 23 m diameter rotor turbine with a blade tip to surface clearance of 8 m, there 
would be 14 encounters per year with harbour porpoise (Tidal Ventures Ltd 2015). The nearest equivalent in 
our study would be the Andritz device with 8 m blade tip to surface clearance (19 encounters per year). Since 
the porpoise density at Fair head was 0.251 km

-2
 but at Torr Head there were fewer, 0.190 km

-2
 (Tidal 

Ventures Ltd 2015). This difference in density accounts for the difference in encounter rate; if the density at 
Fair head were 0.19 there would also be 14 encounters per year.   

Scaling encounter rates to multiple turbines  

The modelling carried out here considers the probability of an animal encountering a single turbine on 
account of the relative motions of the two parties through the water. Of course, commercial tidal turbine 
developments, would consist of a group of turbines operating as an array (100 devices proposed in this case). 
If animals were to only respond to turbines at very close range (only evade them) then it might be appropriate 
to multiply the estimated single turbine encounter rate by the number of turbines. However, as the distance 
at which an animal may respond gets larger than the immediate vicinity of a turbine, avoidance behaviour 
would become possible and the behaviour of an animal would begin to be relevant to more than one turbine 
at a time. Once the range of response exceeds half the distance between two adjacent turbines then an 
animal approaching an array would have the option of avoiding more than one turbine at a time. This level of 
detection would open the possibility for animals to skirt around the outside of an array without actually 
entering it. This would be analogous to a person approaching a forest in fog. If there is enough visibility to see 
two trees at once then it’s possible to work around the forest without entering it. If avoidance operates for 
marine vertebrates at such scales then encounter rates are likely to scale more to the number of turbines at 
the perimeter approached, rather than the entire array.  
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1. Introduction 

This report has been prepared by the Agri-Food and Biosciences Institute (AFBI).  It 

examines the species which are present in the proposed tidal array site at Fair Head and the 

associated cable routes.  These species must be taken into account by the developer when 

examining any potential impacts and/or mitigation for the area.  This report is a desktop 

study to provide a baseline for natural fish resources using the best data available at the 

time.  This report does not set out to establish any potential impacts of the development on 

the species present but provides a description of the species in the area of the proposed 

development.   

The proposed tidal array site, including the cable route, is outlined in Figures 1 and 2.  In 

order to relate this report to the Commercial fisheries Baseline Report, the area of interest 

has been defined at ICES Area 39E3 (Figure 1).  Whilst this is a large area, where possible 

information has been provided to an area more localised to the proposed development site. 

 

Figure 1 The area of the proposed tidal array site at Fair Head tidal and the associated 

cable routes 
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Figure 2 The location of the proposed tidal array site (pink).  For the Fair Head Tidal area 

there are two proposed cable routes.  Cable routes A and B are potential options for the 

10MW landfall. Cable route B (green) is the proposed cable route for the remaining 90MW 

stage of the development. 

 

2. Sea Angling 

One way of examining what fish species are in a particular area is to look at what is being 

caught by recreational sea anglers. Recreational sea angling (RSA) encompasses fishing 

from both the shore and boat using rod, line and hook. The sea angling website www.sea-

angling-ireland.org has highlighted a number of angling areas around Northern Ireland and 

the species that are expected to be caught in these areas. Some of these areas have been 

listed in Table 1 alongside the expected catch. Whilst the table lists areas along the full 

length of the North coast, those within a range of 10 miles to the proposed cable route or 

tidal array have been highlighted in bold1. 

 

                                                
1
 A brief description of all species reported in this document is presented in Annex 1.  This includes 

the status of the stock and if it is assigned as a Northern Ireland priority species. 

http://www.sea-angling-ireland.org/
http://www.sea-angling-ireland.org/
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Table 1 Expected sea angling catches as highlighted by britishseafishing.co.uk in Northern 

Ireland. Those within an approximate range of 10 miles to the proposed cable route or tidal 

array have been highlighted in bold. 

Area Distance 

to cable 

(miles) 

Distance 

to tidal 

array 

(miles) 

Catch 

Portrush Harbour 20 23 Small codling, coalfish 

Blue Pool, Portrush 20 23 Coalfish, Pollock, wrasse 

Skerries Rocks 18 20.5 Big Pollack, Ballan wrasse, codling 

Dunseverick 10 12.5 Ballan wrasse, mackerel, large Pollock, big coalfish, 

conger eels 

White Park Bay 8.5 12 Flounder, turbot 

Ballintoy 5.5 9.5 Plaice, dabs, turbot, Ballan wrasse, mackerel, Pollack, 

coalfish, cod 

Ballycastle 0 4 Pollack, Ballan wrasse, flounder, bass, small turbot, 

dabs, plaice, dogfish, whiting, codling, sea trout, 

coalfish 

Torr Head 4.5 2.5 Tope, Pollack, coalfish, Ballan wrasse, mackerel 

Cushendun 10.5 8 Codling, flounder, whiting, plaice 

Ramore Head 19 21 Pollock, mackerel 

Magilligan 30 33 Flounder, bass, dogfish 
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Whilst there are no landings data held for sea angling, in 2012 AFBI carried out an online 

survey of sea anglers to gain a better understanding of sea angling in Northern Ireland. 

Almost 50% of the respondents stated a site within the area of interest as the location of 

where they go sea angling. In addition, when asked to identify their last sea angling location, 

there were 14 areas within the area of interest selected by anglers, one of which, Ballycastle, 

is directly at the proposed cable route and was the second most popular area for anglers 

(Figure 3). Table 2 shows the species reported to have been caught on the respondent’s last 

trip within approximately 10 miles from the proposed tidal area site and cable route.   

 

Figure 3 Location of sea anglers last trip, reported through the AFBI online survey 

(unpublished). 
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Table 2 Catches by sea anglers reported to an area within approximately 10 miles of the 

proposed tidal array site and cable route (Source: AFBI, unpublished). 
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Ballycastle √ √ √ √  √ √   √ √  √ √ √ 

Cushendun  √ √   √ √    √ √ √ √  

Cushendall  √ √  √ √  √ √  √  √ √  

Dunseverick           √  √ √  

Waterfoot   √  √ √     √  √ √ √ 

Sea anglers may submit their catches of specimen sized fish to the Irish Specimen Fish 

Committee who release an annual report of specimen catches each year. This can be used 

as an indication of which species are in a particular area. Table 3 provides a summary of 

specimen sized fish which have been caught in an area approximately 10 miles from the 

proposed tidal array site and cable route. These include Ballycastle and Rathlin Island which 

are the closest locations to the proposed tidal array site.  Specimen fish of five different 

species have been caught of Ballycastle with spurdog being the most prevalent in terms of 

numbers of specimens caught.   

Table 3 Catches of specimen sized fish between 2010 and 2013 reported to an area within 

approximately 10 miles of the proposed tidal array site and cable route. Total catches are for 

all Ireland (Northern and Southern) (Source: Irish Specimen Fish Committee). 

 Common Name Scientific name Total 

2010-2013 

Ballycastle Dunseverick Rathlin Red 

Bay 

Ballan wrasse Labrus bergylta 40 1     2 

Blackmouthed dogfish Galeus melastomus 70       52 

Blonde ray Raja brachyura 5       4 

Conger eel Conger conger 20       18 

Cuckoo wrasse Labrus mixtus 109 18   1 59 

Dab Limanda limanda 20 1       

Greater spotted dogfish Scyliorhinus stellaris 39       14 

Herring Clupea harengus 22       11 

Lesser spotted dogfish Scyliorhinus canicula 55 1     28 

Mackerel Scomber scombrus 3       1 

Pollock Pollachius virens 22       7 
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 Common Name Scientific name Total 

2010-2013 

Ballycastle Dunseverick Rathlin Red 

Bay 

Red gurnard Aspitrigla cuculus 46       1 

Spurdog Squalus acanthias 330 55   4 228 

Thick lipped mullet Chelon labrosus 148   1     

Tope Galeorhinus galeus 37       11 

 

3. Elasmobranchs 

Northern Ireland waters have a diverse number of elasmobranchs. In 2009 AFBI produced a 

report on sharks, skates and rays within Northern Ireland waters. Data sources for this report 

included research surveys carried out by AFBI, the Marine Institute, CEFAS and Scotland, 

commercial catch data, sea angling data, sightings data and power station impingement 

surveys. This allowed an overview of the status of elasmobranchs to be made. Species 

which have been reported within the area directly surrounding the proposed array site are 

outlined below (Source: AFBI, 2009). 

 Basking shark – whilst the Irish Sea and particularly around the Isle of Man and 

mouth of Strangford Lough are hotspots, basking sharks are reported all around 

Northern Ireland including Rathlin Island. 

 Lesser spotted dogfish – common throughout Northern Ireland waters 

 Nursehound – whilst common around Carlingford Lough and in Eastern Irish Sea, 

there have been reported catches of this species from the area of interest including 

Ballycastle, Ballintoy, Cushendun and Cushendall. 

 Porbeagle – anecdotal reports of sightings on the North side of Rathlin Island  

 Spurdog – specimen spurdog reported by sea anglers within the area of interest with 

a large number of these being reported to Ballycastle. 

 Common skate – populations of the northern coast of Northern Ireland 

 Blonde ray – based on interviews with anglers these are considered the most 

common ray species targeted.  Have a patchy distribution with specimen animals 

being caught within the area of interest. 

 Thornback ray – specimen species have been reported by sea anglers within the 

area of interest. 

 Spotted ray – based on sea angling data this species is particularly common within 

the area of interest .  Specimen catches of this species have been recorded from 

Ballycastle. 

 Cuckoo ray- Common within the area of interest with specimen catches being made 

from areas along the length of the North coast including Ballycastle  
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4. Survey Bycatch 

AFBI carry out an annual scallop survey which in 2012 was extended to include an area 

between Rathlin Island and Ballycastle outside of the Rathlin Island SAC (Figure 4). The 

survey uses four dredges towed for 30mins at an approximate speed of 2.5knots. A fine 

mesh liner is inserted into one of the dredges to retain any small bycatch species. Table 4 

lists the bycatch species reported from this area.  Nine of the species were caught in each 

year of sampling. Eight of the species reported from this survey area are Northern Ireland 

priority species.   

 

Figure 4 Location of one of the areas sampled during the annual AFBI scallop survey. 
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Table 4 Species reported (presence/absence) from the AFBI scallop survey between Rathlin 

and Island and Ballycastle for 2012-20142. Sensitivity of these species to disturbance as 

outlined in Marlin is also included if available. Northern Ireland priority species are all 

indicated. 

                                                
2
 These species are not included in Annex 1 

Common name Scientific name Sensitivity  NI 

Priority 

Species 

2012 2013 2014 
Disturbance Displacement 

Queen scallop Aequipecten 

opercularis 

  No + + + 

Pogge Agonus cataphractus   No - + - 

Common 

starfish 

Asterias rubens Low Not sensitive No + + + 

Sand star Astropecten 

irregularis 

  Yes - + - 

Circular crab Atelecyclus  

rotundatus 

  No + - - 

Buckie whelk Buccinum undatum   No - - + 

Dragonet Callionymus lyra   No - + - 

Brown crab Cancer pagurus Low Not sensitive No + + + 

Devonshire 

cup-coral 

Caryophyllia smithii   No + - - 

Variegated 

scallop 

Chlamys varia   Yes + - - 

Common sun 

star 

Crossaster 

papposus 

  No + + + 

Porcelain crab Ebalia spp    + + - 

Heart urchin Echinocardium 

cordatum 

Moderate Low No - + + 

Edible sea 

urchin 

Echinus esculentus Low Very low No + + - 

Hornwrack Flustra foliacea Low Moderate No + + + 

Three bearded 

rockling 

Gaidropsarus 

vulgaris 

  No + - - 

Bloody henry Henricia spp Very low Not sensitive  + + - 

Sea cucumber Holothuria spp    - + - 

European 

lobster 

Homarus gammarus   Yes + - - 

Spider crab Hyas araneus   No + + - 

Spider crab Inachus spp    - + - 

Megrim Lepidorhombus 

whiffiagonis 

  No - + - 

Monkfish Lophius piscatorius   Yes + - + 

Seven-armed 

starfish 

Luidia ciliaris   No + + + 
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5. Fair Head Benthic survey 

In May 2014, the proposed tidal array site and cable routes were surveyed, with 26 video 

stations sampled, and 10 sediment sampling sites recorded. The video system used was the 

Osprey camera deployed on an epibenthic sledge, fitted with an auxiliary Go-Pro video 

camera. Where stations were close together, the sledge was towed between stations rather 

than bringing it back to the survey vessel between each station, which optimised efficiency 

and increased the amount of footage collected. Due to the hydrodynamic regime at the site 

and time of survey (spring bloom), visibility was fairly poor and footage was faster than ideal, 

however conspicuous epifauna and flora were identified. Table 5 lists the fauna that was 

recorded during the video and grab surveys. Of the 31 different taxa reported from these 

surveys, 23 were identified to species level, 3 to possible species level and 5 to genus level. 

Five of those identified to species level are Northern Ireland priority species with another four 

of the species which were identified to genus level being potential Northern Ireland priority 

species. 

 

Spider crab Macropodia spp    + + - 

Spiny starfish Marthasterias spp.    + + + 

Whiting Merlangius 

merlangus 

  Yes - + - 

Squat lobster Munida rugosa   Yes + + - 

Red whelk Neptunea antiqua   No + + - 

Black brittle star Ophiocomina nigra   No - + - 

Common 

brittlestar 

Ophiothrix fragilis Low Not sensitive No + - - 

Brittlestar Ophiura spp    - + - 

Hermit crab Pagurus spp    + + + 

Common prawn Palaemon serratus   No + - - 

King scallop Pecten maximus Low Not sensitive Yes + + + 

Sea slug Pleurobranchaea    + - - 

Cushion star Porania pulvillus   Yes + + - 

Spotted ray Raja montagui   No - + - 

Cuckoo ray Raja naevus   No - + - 

Oval venus Timoclea ovata   No + - - 

Norway pout Trisopterus esmarki   No - + - 

Carpet shell Venerupis spp    + - - 

Warty venus Venus verrucosa   No + - + 

Crab spp Xantho spp    - + - 
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Table 5 Species reported from the benthic survey of the proposed tidal array site and cable 

routes. Sensitivity of these species to disturbance as outlined in Marlin is also included if 

available. Northern Ireland priority species are indicated3. 

Common name Scientific name Sensitivity NI Priority 

species Disturbance Displacement 

Common starfish Asterias rubens Low Not sensitive No 

Branching sponge Axinella dissimilis High High Yes 

Cup sponge Axinella infundibuliformis   No 

Barnacles Balanus sp.    No 

Brown crab Cancer pagurus Low Not sensitive No 

Devonshire cup-coral Caryophyllia smithii    No 

Sponge Clathria (Microciona) sp   Potentially 

Boring sponge Cliona celata   No 

Common sun starfish Crossaster papposus   No 

Hydroid Diphasia sp. (nigra? or alata?)    Potentially 

Edible sea urchin Echinus esculentus Low Very low No 

Sea slug Eubranchus sp. (doriae?)    Potentially 

Hornwrack Flustra folicea Low Moderate No 

Bloody Henry starfish Henricia oculata Very low Not sensitive No 

European lobster Homarus gammarus   Yes 

Sponge Hymedesmia sp. (cohesibacilla or 

rathlinia?)  

  Potentially 

Sea cucumber Labidoplax media   Yes 

Seven-armed starfish Luidia ciliaris   No 

Spiny starfish Marthasterias glacialis   No 

Rough scallop sponge Myxilla incrustans(?)    No 

Hydroid Nemertesia ramosa(?) Low Moderate No 

Black brittlestar Ophiocomina nigra    No 

Sponge Pachmatisma johnstonia   No 

King scallop Pecten maximus Low Not sensitive Yes 

Sponge Polymastia boletiformis   No 

Cushion star Porania pulvillus   Yes 

Sponge Raspailia ramosa   No 

Square end hornwrack Securiflustra securifrons(?)   No 

Keelworm Spirobranchus triqueter   No 

Tall tubularia Tubularia indivisa   No 

Anemone Urticina sp Moderate Not sensitive No 

 

                                                
3
 These species are not included in Annex 1 
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6. Migratory Fish 

The area of the proposed tidal energy generator and cable run is on the known and probable 

migration routes for three diadromous species. 

Atlantic salmon (Salmo salar) occur in all the significant rivers of the Northern Ireland North 

and North-east coast. Two rivers in the immediate area, the Glendun and Bush rivers, are on 

the list of 6 Northern Ireland “index” systems. Current stocks in both Glendun and Bush are 

below conservation limit (Table 6) as a running average. Conservation limit is essentially the 

required number of fish to fill the available spawning habitat in the river. The Ballycastle 

rivers (Margy, Carey and Glenshesk), while not full index rivers having no adult fish count, 

are assessed at below 5 year average target for production of juvenile salmon. All 

commercial exploitation has been suspended and all angling for salmon moved to a catch- 

and release basis (as in the case for the entire DCAL Fisheries Area of Northern Ireland).  

Formerly, two types of commercial fisheries existed on this coast, namely “drift” netting with 

floating gill nets some way offshore, and “bag” netting at fixed stations on the coast. Both of 

these fisheries exploited the natural behaviour of returning adult salmon, whereby they home 

to the coast and track the coast with tidal movement to the mouth of their natal river, the 

majority of fish spawning in their river of origin. This behaviour, demonstrated by genetic 

stock identification and tagged fish recovery experiments, resulted in a situation where the 

coastal and near shore netting is categorised as a “mixed stock” fishery, with any individual 

coastal fishing site from the mouth of the Foyle to the Glens of Antrim capable of catching 

fish heading for all the rivers entering the sea in the area. Salmon management currently 

relies on measures to protect the weakest stock and hence even if one river in the region 

fails to meet conservation limit all fisheries potentially taking fish from that failing river must 

be closed. 

Table 6 Numbers of adult salmon as a percentage of conservation limit in “index” rivers of 

the DCAL Area 2009 to 2013 (2014 data still active) 

River\year 2008 2009 2010 2011 2012 2013 

Bush 103 62 56 46 79 144 

Glendun 96 33 64 76 88 178 

 

The point of note for the tidal energy project is that outflow of the Ballycastle rivers (Margy, 

Carey, Glenshesk) is encompassed by the proposed line of the electrical connector. Any 

EMF or other electrical signal, if affecting the migration of salmon at sea would therefore 
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potentially affect salmon moving along the coast, primarily to these rivers but also to and 

from other salmon rivers from the Foyle to the Glens.  

Sea trout (Salmo trutta), like Atlantic salmon, sea trout spawn and have their juvenile life 

stages in rivers, migrate to sea to mature, and return to rivers to spawn. The differentiation 

from resident “brown” trout is not total and there may be differential migratory behaviour 

between males and females. Some larger sea trout may range hundreds of kilometres from 

river of origin, with younger returnees moving less far. Much less is known about their 

coastal movements than for salmon, but they are known to move less far from river of origin 

when in marine waters and stay close to the coast. The Ballycastle rivers are known for their 

sea trout populations, and, as for salmon, any EMF or other electrical signal, if affecting the 

movement of fish at sea would therefore potentially affect sea trout moving along the coast , 

primarily to the Ballycastle rivers but also to and from other rivers.  

European eel (Anguilla anguilla) are present in practically all rivers draining to the Irish Sea 

and North Atlantic coasts of northern Ireland. The main immigration of young “glass eel” 

ascends rivers from the sea from March to June with lesser numbers of small pigmented 

eels at other times. The maturing “silver” eels emigrate from rivers mainly in autumn heading 

for spawning grounds (thought to be near the Sargasso Sea, North of the Caribbean Sea). 

The route taken by eels from Northern Ireland to reach open sea is not known, but near 

coastal presence of both immigrating and emigrating phases must occur during migration. 

The limited work on tracking silver eel in their marine spawning migration phase to date 

(www.eeliad.com) suggests a coastal phase followed by an open ocean phase characterised 

by marked diurnal movements from deep (600m) to shallower (200m) water. The possibility 

that eel heading to and from rivers further afield might track the coast for considerable 

distances is likely: interceptory fisheries in the Baltic sea and its exit to the North sea exploit 

this behaviour, therefore, the presence in the Fair head area of eel leaving rivers draining to 

the Irish Sea to the south and heading north and west on their spawning emigration is 

probable, between September and January. It is known that  Silver eels can be at least 

temporarily deflected from their migration route on crossing seabed cables (Ohman et al 

2007), consistent with the observation that they orientate by a magnetic compass (Durif et al 

2013).  

7. Summary 

Data has been extracted from a number of sources to produce a baseline to the natural fish 

within the proposed development area.  Due to the lack of precise spatial detail, the species 

present have been examined to the smallest possible scale, usually local harbour/port areas. 
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Whilst using data collected by anglers and sightings provides a good indication of the 

species which are found in a certain area, it is not quantifiable. 

Numerous species have been reported on or close to the proposed development area 

including species which have been listed as Northern Ireland priority species as well as in 

the UK Biodiversity Action Plan. 
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9. Annex 1  

Brief description of the species outlined in the report and their stock status.  The full list of Northern Ireland priority species can be found at 

www.habitas.org.uk. The full list of species in the Biodiversity Action Plan (BAP) can be found at www.jncc.defra.gov.uk.  For further 

information, the literature from where the species description has been taken is cited. 

Name Brief Description Where found Stock Status Source 

Ballan wrasse 

(Labrus bergylta) 

Deep body, pointed but not 

elongate snout; small mouth which 

does not reach to eye level; scales 

moderately small, 41-47 scales on 

the lateral line; dorsal fin with 19-20 

spines. Colour variable with sex and 

age, generally green or green-

brown, sometimes reddish. 

Undersides and fins are spotted with 

white and the scale edges are dark. 

Probably the most abundant large 

wrasse in the eastern North Atlantic. 

Common close to rocks and around 

reefs from 2-3 m to about 20 m.  

Young often found in shore pools if 

there is abundant algae and rock. 

Adults usually solitary or form small 

schools. 

IUCN Red List Status: least 

concern 

Environment 

Agency (2009) 

Basking shark 

(Cetorhinus maximus) 

Distinguished by presence of horny 

rakers on gill arches.  Slate 

grey/black dorsally, lighter ventrally 

with light patches under snout and 

on belly. Can reach over 11m in 

length and 3 tonnes in weight.  Feed 

on planktonic creatures. 

Temperate seas.  Records are 

primarily from coastal areas however it 

is likely that they spend more time in 

deeper waters. Undertake seasonal 

migrations 

ICES advice states that "no 

targeted fishing for basking 

sharks should be permitted".   

IUCN Red List Status: 

Vulnerable.  Northern Ireland 

Priority species.  Listed in 

BAP 

AFBI (2009) 

Bass 

(Dicentrarchus labrax) 

2 dorsal fins separated by a short 

space.   First fin 8-9 spines.  Green-

Grey on back with silver sides.  

Usually around 60cm but can reach 

More common around England, Wales 

and South of Ireland, less abundant 

around Northern Ireland.  Most 

abundant in inshore waters or close to 

Valuable for both commercial 

and recreational fishing.  Long 

lived with limited breeding 

success means that 

Environment 

Agency (2009) 

http://www.habitas.org.uk/
http://www.jncc.defra.gov.uk/
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Name Brief Description Where found Stock Status Source 

1m in length.  reefs.  Feeds on range of fish, 

especially members of the herring 

family, sandeels, and other small 

schooling fish. It also eats 

considerable quantities of squids and 

various crustaceans 

exploitation can lead to 

decreases in abundance. 

IUCN Red List Status: least 

concern 

Black mouthed dogfish 

(Galeus melastomus) 

 

Snout rather broad and flattened; 

slightly pointed.  Dorsal fins small 

and of equal size.  Tail fin long. 

Nostrils with a flap, but widely 

separated, and spaced away from 

the mouth. A roughened ridge of 

large denticles along the back of the 

tail. Dorsally, brown with rounded, 

large dark brown blotches, 

extending as a regular pattern down 

the sides. Ventrally creamy-brown; 

inside of the mouth black. 

Bottom-living found on the upper edge 

of the continental slope. Most 

common in 200-500 m, rarely 

captured in water as shallow as 55 m. 

Uncommon around Britain and 

Ireland. 

IUCN Red List Status: least 

concern 

Environment 

Agency (2009) 

Blonde  Ray 

(Raja brachyura) 

Short snouted ray with prickles over 

entire surface of the back.  Light 

fawn to brown on the back with 

many small black spots which 

extend to extreme edges of the disc.  

White ventral surface. 

Common in inshore waters on 

southern and western coasts of British 

Isles.  Most abundant on edge of 

banks and also found associated with 

Maerl beds.  Distribution regarded as 

patchy. 

IUCN Red List Status: Near 

threatened.  ICES state that 

whilst fishing pressure is 

unknown it is probably 

overexploited. 

 
 

AFBI (2009) 

Coalfish/saithe/pollock 

(Pollachius virens) 

Dark green on the back and upper 

sides, dull silvery sides and belly. 

Lateral line is creamy coloured. 

A northern species it is widely 

distributed in the North Atlantic, living 

in large schools near the surface and 

IUCN Red List Status: Not 

assessed 

Environment 

Agency (2009) 
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Name Brief Description Where found Stock Status Source 

Grows up to 1.3m in length. in midwater at depths of 200-250 m. 

Cod 

(Gadus morhua) 

Stout-bodied.  Muscular head with a 

fairly long chin barbell. 3 dorsal fins 

close together at base and rounded 

in outline’ 2 anal fins.  Upper jaw 

overhangs the lower.  Lateral line 

continuous, with a smooth curve 

above the pectoral fin. Greenish or 

sandy brown in colour with darker or 

lighter mottling on back and sides. 

White ventrally. Pale lateral line. 

Widely distributed in a variety of 

habitats from the shoreline to depths 

of 600 m. To the south of its range it is 

found in shallow water only during the 

winter, and there, as elsewhere, it is 

the younger, smaller fish which live 

close inshore. It usually schools at 

least 30-80 m off the bottom, although 

it forages for food on the sea bed and 

in mid-water. 

IUCN Red List Status: 

Vulnerable.  Northern Ireland 

Priority species.  Listed in 

BAP 

Environment 

Agency (2009) 

Codling 

(Lepidion eques) 

Small barbel on chin. Posterior 

nostril immediately anterior to large 

eye. 2 dorsal fins, first short with first 

ray longer than head; second dorsal 

with long base stopping just short of 

the very slender tail base.  Body 

generally pale, fin tips and tail dark. 

Temperate waters of the north 

Atlantic. Frequent, mainly in schools, 

off the continental shelf of northern 

Europe in depth of 500 metres or 

more. Can be found at depths of 127-

1850 m.  

IUCN Red List Status: Data 

deficient 

Environment 

Agency (2009) 

Common skate 

(Dipturus batis) 

Large ray with long pointed snout.  

Males can grow to 2m, females to 

3m in length.  Leading edge of 

wings slightly concave; small dorsal 

fins near tip of the tail almost touch.  

Upper side brown-green with lighter 

spots, underside dark grey 

sometimes with black stripes, spots 

or marbelling. 

Recreational catches made along 

Causeway and Antrim coasts.  

Between 2001 and 2007 171 common 

skate were tagged by recreational 

anglers operating form Ballycastle.  

From tagging programmes common 

skate show strong site fidelity.   

Was historically one of the 

most abundant skates and 

rays in the North-East 

Atlantic.  Stocks now 

depleted.  ICES advise no 

target fishery and minimal 

bycatch.  IUCN Red List 

Status: Critically 

endangered.  Northern 

AFBI (2009) 
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Name Brief Description Where found Stock Status Source 

Ireland Priority species.  

Listed in BAP 

Conger eel 

(Conger conger) 

Large marine eel with rounded 

cylindrical body, prominent pointed 

pectoral fins, and moderately large 

gill openings. The upper jaw is 

longer than the lower. Body 

scaleless. Generally grey, but can 

be brown or even greenish, 

underside lighter. 

Common on rocky shores and 

offshore. Many young, small fish can 

be caught in deep shore pools, 

especially those with dense algal 

cover low down the shore. They move 

deeper as they get older.  Quickly 

colonise sunken wrecks, harbour 

walls, and loose stone groynes, and 

many can be caught in such man-

made habitats. 

IUCN Red List Status: Not 

assessed 

Environment 

agency (2009) 

Cuckoo ray 

(Leucoraja naevus) 

Easily distinguishable by the black 

and yellow marbled ocellus on each 

wing.  General colouration light fawn 

to grey brown with a few light 

patches.  White ventrally.  Disc 

covered with fine prickles except for 

bare patch on each wing.  Tail has 2 

rows of curved closed packed 

spines. 

Common in Irish Sea, Celtic Sea and 

northern North sea at depths 12-

290m.  Majority of specimen catches 

occur on North coast 

ICES state adult stock 

unknown but probably 

decreasing, fishing pressure 

unknown but probably too 

high.  IUCN Red List Status: 

least concern 

AFBI (2009) 

Cuckoo wrasse 

(Labrus mixtus) 

Slender-looking wrasse with 

elongate head and pointed snout; 

mouth large, reaches almost to eye 

level.  45-48 scales along lateral 

line; 16-18 spines in dorsal fin. 

Females and immature males 

Moderately uncommon in northern 

European waters in general, although 

may be common locally especially 

close to rocks in 35-180 m. Moves 

inshore in summer may be found in 

water as shallow as l0 m . An offshore 

IUCN Red List Status: least 

concern 

Environment 

agency (2009) 
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Name Brief Description Where found Stock Status Source 

yellow, red-orange, paler on the 

belly, with 3 dusky blotches with 

white patches between them on the 

back at the rear of the dorsal fin and 

on the caudal peduncle. Males have 

a brilliant blue head, the blue 

continuing on the sides as streaks 

across the yellow or orange 

background. When spawning, the 

male has a white patch on top of the 

head. 

migration into deeper water takes 

place in early winter.   

 

Dab 

(Limanda limanda) 

Small diamond-shaped flatfish 

with a small mouth and moderate-

sized head. Teeth better developed 

on blind side. The lateral line is 

strongly curved above the pectoral 

fin on the eyed side. The scales on 

this side have fine teeth on their 

edges and the body has a distinctly 

rough feel; on the blind side only the 

edges of the body are rough.  

Usually warm sandy-brown, varying 

from light brown to grey-brown with 

small darker freckles and often 

small red or yellow spots on the 

eyed side; white on the blind side. 

Extremely abundant especially in the 

North Sea, and on other shallow, 

sandy grounds in northern Europe. It 

lives mainly at depths of 20-40 m, but 

small specimens are found as shallow 

as 2 m 

IUCN Red List Status: Not 

assessed 

Environment 

agency (2009) 

Flounder Similar in appearance to Plaice, but Widespread  living from the tide line to IUCN Red List Status: least Environment 
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Name Brief Description Where found Stock Status Source 

(Platichthys flesus) lacks the line of bony knobs on the 

head. Small sharp prickles along 

the bases of the dorsal and anal 

fins. Scales smooth-edged, lateral 

line straight; also prickly.  Dull 

brown, even green-brown with 

indistinct red or orange blotches on 

the eyed side; blind side opaque 

and dull white. 

55m, and also penetrating into fresh 

water so that it is found in rivers and 

lakes in communication with the sea.  

Penetrates further into fresh water in 

more northern, cooler conditions than 

in the south. It lives on sandy and 

muddy bottoms. 

concern agency (2009) 

Gurnard 

(Triglidae family) 

10 genera with 105 species 

worldwide in tropical and temperate 

seas, usually in shallow water. 6 

species known in northern 

European waters. Head is covered 

with a bony armour, often with 

strong spines on the gill covers and 

elsewhere. Lower 3 rays of  pectoral 

fins are separate, and thickened. 

Variable  Environment 

agency (2009) 

Haddock 

(Melanogrammus 

aeglefinus) 

3 dorsal fins, 2 anal; first dorsal is 

triangular with long fin rays. Head 

relatively small, eye moderately 

large, small chin barbel, very short 

jaws with lower jaw distinctly shorter 

than upper. Dark greenish-brown on 

the back, greyish-silver on the sides, 

white ventrally. A conspicuous 

rounded black blotch between the 

Lives close to the sea bed in depths of 

40-300m 

IUCN Red List Status: 

Vulnerable 

Environment 

agency (2009) 
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Name Brief Description Where found Stock Status Source 

pectoral base and black lateral line. 

Lesser Spotted Dogfish 

(Scyliorhinus canicula) 

Nasal flaps are large almost joining 

in mid-line and over lie the front of 

the upper jaw.  Sandy or brown in 

colour with small dark spots on back 

and sides.  Underside is light cream 

in colour.  Grow 60-70cm in length, 

rarely to 1m.   

Common throughout NI waters. 

Inhabits sandy bottoms, fine gravel 

and mud.  Deposit their eggs on 

upright structures such as macro-

algae, erect sponges, hydroids, soft 

corals and bryozoans. 

ICES consider stocks to be 

stable/increasing.  IUCN Red 

List Status: least concern 

AFBI (2009),  

Environment 

Agency (2009) 

Ling  

(Molva molva) 

Grow up to 2m in length. Head and 

eyes are small and upper jaw 

projects beyond the lower. Lower 

jaw has a distinct sensory barbel. 

Has 2 dorsal fins. The first dorsal fin 

is short with 14-15 fin rays; the 

second is longer and has 61-68 fin 

rays. The elongate anal fin has 58-

64 fin rays. Marbelled green-brown 

on upper surface becoming lighter 

on its flanks and underside. The 

anal and dorsal fins have a distinct 

white edge and a dark spot at the 

rear which is more conspicuous on 

the first dorsal fin.  

A deep water species found at depths 

up to 600 meters but juveniles and 

occasionally adults are found as 

shallow as 10 meters. Primarily 

solitary and benthic, lurking amongst 

rocks, crevices and wrecks in deep 

water. 

IUCN Red List Status: Not 

assessed.  Northern Ireland 

Priority species – classed as 

declining and rare.  Listed in 

BAP 

Marlin 

Mackerel 

(Scomber scombrus) 

Slender-bodied but rounded in 

cross-section; second dorsal and 

anal fins followed by a series of 5 

finlets. First dorsal fin with 11-13 

Common North Atlantic fish living near 

the surface of the sea in huge schools 

above the continental shelf. Found 

seasonally close inshore, as well as 

IUCN Red List Status: least 

concern.  Northern Ireland 

Priority species.  Listed in 

BAP 

Environment 

Agency (2009) 
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Name Brief Description Where found Stock Status Source 

slender spines, clearly separated 

from the second dorsal fin and 

having no deep groove along the 

back. Tail fin has two small keels at 

the bases of the fin lobes, but does 

not have a keel on the side of the 

tail. Back bright blue-green with 

black irregularly curving lines, which 

are sometimes broken into spots 

and curves. Lower sides and belly 

white with pink and gold reflections 

without spots or bars. 

over offshore banks.  Highly migratory 

– making inshore migrations as well 

as moving north in summer. The 

reverse movement occurs as the sea 

cools in winter. 

Nursehound/Greater 

spotted dogfish 

(Scyliorhinus stellaris) 

A large dogfish with large rounded 

dark brown spots sparsely 

distributed on a sandy or greyish 

background. The nasal flaps are 

widely separated and fall short of 

the mouth. 

Found throughout Britain and Ireland.   

Catches by recreational anglers 

suggest that nursehounds are 

available along Causeway and Antrim 

coast.  Usually found over rough and 

rocky or coralline ground and 

seaweed beds to depths of 100m.  

Found on or just above seafloor. 

IUCN Red List Status: Near 

threatened 

AFBI (2009) 

Plaice 

(Pleuronectes platessa) 

Both eyes on right side of head.  

Teeth best developed in jaw of blind 

side.  A line of 4-7 bony knobs on 

head between upper gill opening 

and eyes.  Eyed side warm brown 

with large, red or orange spots; blind 

side is clear pearly white 

Bottom-living fish, most abundant on 

sandy bottoms, but also found on 

muddy bottoms and gravel in depths 

of 0-200 m. 

IUCN Red List Status: least 

concern.  Northern Ireland 

Priority species – if overfished 

population can decline rapidly 

and due to relatively late 

maturity they are slow to 

recover.  Listed in BAP 

Environment 

Agency (2009) 
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Name Brief Description Where found Stock Status Source 

Porbeagle 

(Lamna nasus) 

Robust shark with large black eyes.  

Can reach up to 3.5m in length.  

Dark metallic blue in colour with a 

white ventral surface.  Has 2 very 

strong caudal keels.  Caudal fin is 

large and lunate.   

A wide-ranging coastal and oceanic 

species found in temperate and cold 

temperate waters worldwide, more 

common on continental shelves. 

Widely distributed throughout British 

and Irish waters.  Thought to populate 

the rough ground and deep water off 

Northern Ireland, especially around 

north of Rathlin Island, Malin Head 

and over the WW2 wrecks off Culdaff. 

IUCN Red List Status: 

Vulnerable.  Northern Ireland 

Priority species – population 

in decline.  Listed in BAP 

AFBI (2009) 

Spotted ray 

(Raja montagui) 

Young have prickles on front of disc.  

In adults these extend back to 

behind the eye.  Brown on back with 

small black spots which do not 

reach the margins of the disc.  

Underside is white.  Often a hint of 

an ocellus in form of a pale spot with 

a ring of dark spots in centre of each 

wing. 

Most common on sandy sediments in 

coastal and shelf seas at depths 8-

280m.  Considered abundant on north 

coast by recreational sea anglers. 

IUCN Red List Status: least 

concern 

AFBI (2009) 

Spurdog 

(Squalus acanthias) 

Distinguished by spines behind the 

first and second dorsal fins.  Grey 

above, white below usually with 

conspicuous white spots on sides of 

body but these may disappear with 

age or not be present at all.   

Worldwide distribution in temperate 

and boreal waters occurring in depths 

10-200m.  Majority of recreational 

specimen catches in NI recorded 

along coast between Ballycastle and 

Red Bay. 

2006 ICES advised that stock 

depleted and may be in 

danger of collapse, therefore 

target fisheries should not be 

continued. IUCN Red List 

Status: Vulnerable.  Northern 

Ireland Priority species.  

Listed in BAP 

AFBI (2009) 
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Name Brief Description Where found Stock Status Source 

Thick-lipped mullet 

(Chelon labrosus) 

Short-based, 4 spined dorsal fin;  

the upper lip is broad, the lower part 

with coarse papillae and close-

packed small teeth, preorbital bone 

(at corner of mouth) has a right 

angle and the rear edge is finely 

toothed. Pectoral fin when folded 

forward reaches beyond the pupil of 

the eye. Dark green or blue-grey 

above, with silvery sides striped with 

6-7 lengthwise grey bands, white 

ventrally. Ventral fins white except 

for the anal fin which is dusky. 

Common in all European coastal 

waters except the most northern. 

Moves north in summer warming and 

south before winter. Particularly 

common close inshore in harbour 

mouths, estuaries, sandy bays, the 

channels of saltings. In calm water it 

can be seen cruising in schools at the 

surface with its snout almost breaking 

through. 

IUCN Red List Status: least 

concern 

Environment 

Agency (2009) 

Thornback ray 

(Raja clavata) 

Short snouted ray with typical 

diamond shape and sharply angled 

pectoral fins approaching 90
o
.  

Usually mottled blotchy brown-grey 

with numerous small dark spots and 

yellowish patches.  Dorsally body is 

covered with coarse prickles as well 

as large backward pointing thorns, 

each of which has a thick button-like 

base. 

Not especially common around NI.  IUCN Red List Status: Near 

threatened 

AFBI (2009) 

Tope 

(Galeorhinus galeus) 

Slender streamlined hound shark 

with long pointed snout and large 

oval shaped eyes.  Grey-brown 

dorsally with paler ventral surface.  

A benthopelagic and demersal 

species inhabiting upper continental 

shelf to a depth of 550m.  Associated 

with strong tidal flows.  Found close to 

Considered highly vulnerable 

to over exploitation. IUCN 

Red List Status: Vulnerable.  

Northern Ireland Priority 

AFBI (2009) 
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Name Brief Description Where found Stock Status Source 

Can grow up to 2m in length. the shore. species.  Listed in BAP 

Turbot 

(Psetta maxima) 

Body extremely broad and thickset; 

head large; broad-based pelvic fins 

of virtually equal size; large mouth.  

Body scaleless but with irregularly 

scattered large bony tubercles in the 

skin, sometimes present on the 

blind side only. 

Close to the extremity of its range in 

northern European waters and rapidly 

becomes scarce to the north of Britain, 

although it is common in the southern 

North Sea, Irish Sea and English 

Channel. Lives in shallow inshore 

waters from just below the shoreline to 

about 80 m on shell-gravel, gravel, 

and sandy bottoms. 

IUCN Red List Status: Not 

assessed 

Environment 

Agency (2009) 

Whiting 

(Merlangius merlangus) 

Slender-bodied with narrow pointed 

head; upper jaw is just longer than 

lower. 3 dorsal fins all closely joined 

at their bases;2  anal fins, the first 

long, its origin beneath the middle of 

the first dorsal base.  The back is 

sandy to green-blue, sides and belly 

white, silvery when alive. A distinct 

black spot at the upper base of the 

pectoral fin. 

Very common in shallow inshore 

waters. Most abundant between 

30-100 m, exceptionally 

down to 200 m. Lives both in 

mid-water in these depths and 

inhabits sandy as well as muddy 

bottoms. 

IUCN Red List Status: Not 

assessed.  Northern Ireland 

Priority species – marked 

decline in UK population.  

Listed in BAP 

Environment 

Agency (2009) 

Wrasse 

(Labridae family) 

Large family with 68 genera and 453 

species distributed in tropical, warm 

temperate, and temperate seas. 

Fully scaled and have a long-based 

dorsal fin, the anterior rays of which 

are spiny, usually have stout teeth, 

and have well-developed 

Variable  Environment 

Agency (2009) 
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Name Brief Description Where found Stock Status Source 

pharyngeal bones with flattened 

teeth. Most are relatively small, 

shorter than 30 cm. In general.  

Colourful with the sexes having 

different colouring or markings. 
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1. Introduction 

This report has been prepared by the Agri-Food and Biosciences Institute (AFBI).  It 

examines the fisheries which are present in the proposed tidal array site at Fair Head and 

the associated cable routes.  These fisheries must be taken into account by the developer 

when examining any potential impacts and/or mitigation for the area.  This report compiles 

data from AFBI, Department of Agriculture and Rural Development (DARD) and other 

relevant publications.   This report does not set out to establish any potential impacts of the 

development on the fisheries but provides a description of the fisheries in the area of the 

proposed development based on the best available data.   

The proposed tidal array site, including the cable route, is outlined in Figures 1 and 2.  The 

site is located within ICES Area 39E3.  As fisheries effort is generally recorded by ICES sub-

rectangle it will be this ICES area which will be used as the “area of interest” throughout this 

report.  However, were possible effort will be examined at a more local scale to the proposed 

site. 

 

Figure 1 The area of the proposed tidal array site at Fair Head tidal and the associated 

cable routes 
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Figure 2 The location of the proposed tidal array site (pink).  For the Fair Head Tidal area 

there are two proposed cable routes.  Cable route options A and B are potential options for 

the 10MW landfall.  Cable route B (green) is the proposed cable route for the remaining 

90MW stage of the development. 

 

2. Northern Ireland Fishing Fleet 

The total number of vessels (both offshore and inshore) within the Northern Ireland fleet 

between 2009 and 2014 averaged around 380.  In recent years there has been a move 

towards inshore fishing due to pressures placed on the offshore fleet.  This move towards the 

inshore sector is characterised by the change in the structure of the fleet.  For example, the 

Northern Ireland fleet has now become dominated by smaller vessels. In 2000 52% of the 

fleet was greater than 10m in length.  In 2014 this had dropped to 38%, meaning that three in 

every five Northern Ireland fishing vessels are now less than 10m in length. With this change 

in length there has also been a change in the structure of the ports with more fishermen 

fishing from smaller ports closer to their home to reduce fuel costs. This increase in effort 

placed on the inshore means that there is some form of fishing taking place along almost the 

entire coastline, including the proposed tidal array site and cable route which are important 

fishing grounds for several species. 
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3. Species  

Brown crab 

Cancer pagurus, commonly known as the ‘brown crab’ or ‘edible crab’, has a heavy oval 

reddish-brown carapace.  The margin of the carapace is distinctively crimped and is 

sometimes referred to as a ‘piecrust’.  The large claws are black tipped.  Typically brown 

crabs are around 90mm in length and 150mm in width however they can grow up to 250mm.  

The sex of a brown crab is determined by the shape of the abdomen with males having a 

narrow pointed abdomen whilst females have a broad and bee-hived shaped abdomen for 

carrying eggs (Figure 3).   Males (or cocks) are generally larger than females (or hens).  

Males tend to mature around 110mm (5 years old) whilst females mature at 127mm in 

carapace width (Edwards, 1979).   

Brown crab are found throughout Western Europe from Norway southwards, in the 

Mediterranean and south to West Africa (Gibson et al. 2001).  Adults can live at depths of 6-

200m, typically on rock but also on mixed coarse ground and sand.  The brown crab is 

thought to undergo extensive seasonal migrations associated with reproduction, with large 

males moving the greatest distances.   

 

 (a)  (b)  

 

Figure 3 Examples of a male (a) and female (b) brown crab.  Males have a narrow pointed 

abdomen whilst females have a broad and bee-hived shaped abdomen 
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Velvet crab 

Commonly known as the velvet crab, Necora puber has quite a flat carapace and is much 

smaller than Cancer pagurus with an average length of 50-65mm and width of 60-70mm.  

Females tend to be smaller presumably due to the energy used for egg production instead 

of growth.  At either side of its distinctive red eyes are 5 anterior pointing teeth and between 

the eyes are up to 10 unequal teeth.  The dorsal surface of the crab is blue but is masked by 

a brown velvety texture with red prominences.  The hind legs have sections which are 

flattened, fringed with hairs and oval in shape for swimming.  This species is fast moving 

and can also be quite aggressive explaining the alternative name of “Devil crab”.  Velvet 

crabs reach maturity at around 40mm carapace width (around 1-2 years of age). 

Velvet crabs can be found on rocky shores but are most abundant sublittoraly to depths of 

80m where they feed on both animal and plant material.  Their distribution extends from west 

Norway to North Sea, English Channel, Atlantic, Mediterranean and Black Sea coats of 

Europe south to West Africa (Gibson et al. 2001).  Unlike brown crab, velvet crabs are 

thought to remain in the same area, not undergoing migrations.   

 

Lobster 

Also known as the common lobster or European lobster, Homarus gammarus is a shelter 

seeking animal locally common around all coasts of Britain and to depths of about 50m 

(although they can be found deeper).  Their distribution ranges from the Lofoten Islands to 

western Baltic, North Sea, English Channel, Atlantic and Mediterranean coasts of Europe, 

south to North-West Africa and east to the Black Sea (Gibson et al. 2001). H. gammarus are 

variable in length with larger specimens reaching 500mm.  The carapace of these animals is 

generally granular but lacking spines or ridges.  The dorsal is dark blue-black often with 

paler yellow or orange spots ventrally.  The claws on the first pair of legs are large and 

powerful, with the right claw being larger than the left and used for crushing whilst the left 

claw is much sharper and used for slicing.  Lobsters mature around 5-7 years with females 

being around 75-80mm in length and males slightly smaller.   

Lobsters grow by moulting their shell in summer or early autumn.  During each moult the 

lobster can increase by 10-15% in length, however, the rate of moulting decreases with age.  

It is during moulting that the soft bodied female mates with a hard bodied male. 
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Scallops 

The King scallop (Pecten maximus) is a large, long lived bivalve which can commonly grow 

to 150mm or more (Ansell et al., 1991).  The shell is unequivalve with the right valve being 

convex whilst the left is flat.  Both shells are externally ridged with up to 17 thick rounded 

ribs.  The umbones on the midline are flanked on either side by similar sized large and flat 

ears.  The King scallop is entirely sublittoral living on fine sand and gravel.  If disturbed the 

King scallop can jump or swim, but these movements are localised with no great distance 

being travelled.  Scallops recess into the substrate with the upper flat valve level with the 

seabed.   

The Queen scallop (Aequipecten opercularis) is smaller than the King Scallop, growing up to 

90mm in length.  It also has a much shorter life span.  Both shells of the Queen scallop are 

convex, although the left valve is more curved.  The colour of the shell varies, but tends to 

be shades of yellow, orange or red which are sometimes mottled.  Both shells are marked 

with about 20 radiating ridges and corrugated concentric groves which leave the margins of 

the shell crenulated.  The shell hinge has ears with the anterior ear more pronounced than 

the posterior ear.   The Queen scallop occurs on substrates similar to that of the King scallop 

but as it does not recess into the seabed it can also live on harder substrates.  Queen 

scallops can swim much more actively than King scallops.  Both species of scallop can live 

to depths of 180m but are more abundant in depths of 18-46m. 

Whilst King scallops become sexually mature at 2-3 years of age, Queen scallops mature 

earlier at around 1-2 years.  Scallops display partial spawning in April/May with further 

spawning in late August.  When one individual spawns, some of the eggs which are released 

are filter fed out by its neighbour.  The pheromones contained in the eggs then cause the 

neighbour to release its eggs and so on.  Therefore in low density populations it is possible 

that there is a spawning stock but no reproduction due to a phenomenon known as the Allee 

effect i.e. there are too few individuals around to come in to contact for fertilisation.   
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4. Fishing Method 

Pot fisheries 

Lobsters and crabs are traditionally fished using pots or creels.  Other species which can be 

targeted by static gear include Nephrops, Palaemon and whelks. Within the area of interest 

the species targeted are brown crab (Cancer pagurus) and lobster (Homarus gammarus).  

Figure 4 shows examples of different types of pots used. In traditional style creels, the animal 

climbs in to the pot to feed on the bait through the entrance at the top which can either be 

soft or hard eyed. However the animal can get back out and therefore these pots have to be 

checked regularly to prevent loss of catch.  Alternatively, parlour pots have two chambers 

which make it more difficult for the animal to get back out.  These pots are traditionally used 

in areas where weather can prevent the fishermen getting out to the pot regularly and are 

used within the area of interest. 

Whilst pots can be placed individually, a number of pots (averaging 10-20 pots but can be 

greater than 50) may be attached to a single string which is marked by a buoy at each end.  

The pots are baited and placed on the seabed to soak for a number of days before being 

hauled.   

Whilst mobile gear such as dredges and trawls can damage the sea bed, pot fishing is seen 

as a relatively benign form of fishing having little impact on the environment (Kinnear et al. 

1996; Holt et al. 1998; Eno et al. 2001; Adey et al. 2006).  Indeed, in areas where other 

forms of fishing have been prohibited, the use of static gear has been allowed to continue. 

 

 

Figure 4 Diagram of the three main types of crustacean pots deployed within Britain and 

Ireland. Taken from Swarbrick and Arkley, (2002) 
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Fishing for crab and lobster is not subject to European total allowable catch regulations and 

there are no national quotas. The primary means of managing stocks is through a minimum 

landing size (MLS) which is the minimum size at which it is legal to keep or land an animal.  

This is an effective way of managing the reproductive population.  The current European 

MLSs for the area of interest are: 

 

Brown Crab 

 130mm  

Lobster 

 87mm  

Velvet Crab 

 65mm 

 

The Unlicensed Fishing for Crabs and Lobster Regulations (Northern Ireland) 2008 was 

introduced by the DARD to improve the management and conservation of crab and lobster 

and to prevent the increase in fishing by hobby fishermen who did not hold a license.  Under 

the regulations it prevents anyone without a license from: 

 Landing more than five crab and one lobster per day; 

 Using more than 5 pots; and 

 Using a stock cage 

For many years, V-notching has been used as a tool in the management of lobster stocks.  

V-notching involves the notching of the tail of any berried (egg carrying) female before 

returning it the sea.  Any female which has been v-notched should not be landed.  This 

reduces the harvest rate on reproductive females, and, as the v-notch can last several 

moults, it means the female is protected for a number of years.  The aim of v-notching is to 

increase the total number of reproductive females in the population and hence increase the 

total egg production of the population.  V-notching has now become common practise 

throughout Northern Ireland.  The North Coast Lobster Fishermen’s Association (NCLFA) 

which operates from North of Belfast Lough to Portstewart, including the area of interest, 

have been running a successful v-notching scheme for many years.  Initially the scheme 
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involved landing berried females to the harbour where they were verified by a fisheries officer 

before being v-notched and returned to the catch site for release.  However, there were 

concerns on how the stress of keeping the berried lobsters out of water could affect the 

survival of the eggs.  For this reason, in 2013 the scheme was changed to follow that used 

by the North East Lobster Co-operative (NELCO) in County Down.  For this scheme the 

fishermen v-notch the berried lobsters as they catch them.  This reduces stress to the lobster 

and ensures they are returned in the area where they were caught. The fishermen place the 

notch and a sample of the berries into a bottle with ethanol.  These samples are then sent to 

Queens University Belfast for genetic screening.      

 

Scallop dredging 

Scallops are fished using dredges with metal teeth set vertically along the front edge of the 

dredge.  The teeth rake up the scallops which are caught by the mesh bag positioned behind 

the tooth bar (Figure 5).  Groups of dredges are hung from a tow bar which has wheels on 

either end so it can move over the seabed.  Typically a fishing vessel will tow a bar on each 

side.   

 

 

Figure 5 Commonly used scallop dredge a) three dredges attached to a tow bar b) the net 

bag used to catch the scallops with the associated belly rings c) the metal teeth which rake 

up the scallops (Source: http://www.scotland.gov.uk/Publications/2012/10/7781/4).  
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At a European level the UK scallop fishery is controlled by the Western Waters effort regime 

which was developed in 1995 to avoid an increase in fishing effort when Spain and Portugal 

entered the Common Fisheries Policy (CFP).  The Western Waters effort regime Council 

Regulation (EC) No 1415/2004 sets out the maximum levels of annual fishing based on kW 

days.  In Area VII the United Kingdom have been allocated a total of 3,315,619 kW days 

whilst Ireland have been allocated 525,012 kW days, and in Area VI, the UK have been 

allocated 1,974,425 kW days.  Effort allocation is fixed and does not change year to year.  

Only vessels greater than 15m in length are curtailed by the western waters regime.  Effort 

(days at sea) may be traded between countries if a member state has exhausted theirs.  In 

the UK Queen Scallops are also included in the Western Waters; however, in Ireland and 

France they are not included in the effort regime. 

Throughout the United Kingdom there are no restrictions set on the total catch of scallops, 

with the fishery being controlled primarily by the use of a minimum landing size which is set 

by Council Regulations (EC) 850/98 (as amended).  ICES areas VIIa and VIId have a 

minimum landing size of 110mm.  Under the European Regulations ICES area VIa has a 

MLS of 100mm.  

Throughout the UK different gear controls have been set out.  The Scallop Fishing Order 

2004 states that a dredge to be used for scalloping must  

 have a frame not exceeding 85cm in width;  

 include a fully operational spring loaded tooth bar and belly bar;  

 not contain any attachments to the dredge;  

 not contain a diving plate or similar device; and  

 have a total weight not exceeding 150kg.   

In addition, if the dredge measures 80cm or more in breadth it should not have more than 8 

rows of belly rings hanging from the belly bar or more than 9 teeth.  If the dredge is less than 

80cm in length it should have no more than 6 rows of belly rings hanging from the belly bar 

or more than 6 teeth on the tooth bar. 

Under The Scallops (Irish Sea) (Prohibition of Fishing) Order 1984 the Irish Sea is closed to 

scallop dredging between the 1st of June and the 31st October.   

The Conservation of Scallops Regulations (Northern Ireland) 1997 and its amendments in 

2008 set out a number of gear restrictions for the Northern Ireland fishery.  These included  

 A limit of 6 dredges to be allowed on each side of the vessel;  

 A maximum of 9 teeth per dredge; 
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 Minimum tooth spacing of 75mm;  

 Use a tow bar which exceeds 5.5m in length; 

 A scallop dredge or system of scallop dredges with a width, or in the case of a 

system of scallop dredges, an aggregate width, not exceeding 915 cm;  

 A minimum diameter of belly ring of 75mm; 

 A minimum mesh size of 100mm in the netting cover; 

 The prohibition of French dredges; 

 A curfew with fishing only permitted from 0600-2000, Monday through to Friday.  No 

fishing, including by diving, allowed during the weekend; and  

 MLS of 110mm in Northern Ireland waters (including from areas on the north coast 

(VIa) where under EU regulations the MLS is set at 100mm). 

 

Other than the EU MLS of 40mm, there are much fewer regulations for the exploitation of 

queen scallops.  Unlike, Ireland and France, the UK include queen scallops in the Western 

Waters effort regime.  In addition, as queen scallops can be fished using a net, they are also 

restricted by the cod recovery plan (Council Regulation (EC) 1342/2008).  Under the cod 

recovery plan the number of days at sea is limited.   
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Diving 

Scallops may be hand collected by divers and although this requires much more effort, 

scallops are landed in pristine condition so are more valuable.  However, as divers can get 

to areas where vessels cannot, there are concerns that unregulated dive fishing has impacts 

on the stock by hand collecting from areas which have been untouched by dredges and 

therefore have mature scallops which may be acting as a broodstock.  Harvesting scallops 

from a potential source of spawning undermines the sustainability of a population.   
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5. Fisheries  

Pots 

The primary species targeted by pots around the Northern Ireland coast are the brown crab, 

velvet crab, lobster, whelks, shrimp and Nephrops.  In 2013, 142 vessels registered in 

Northern Ireland reported landings for these species with a first sale value of over £4 million.  

However, there are no landings of Nephrops or velvet crab to ports within ICES area 39E3.  

In 2013 25 boats reported landings from ICES area 39E3.  These boats landed their catches 

to 11 ports, two of which are in Southern Ireland (Greencastle and Rathmullen).  A total of 

over 91 tonnes of brown crab with a first sale value of £91,000 and 15.5 tonnes of lobster 

with a first sale value of £175,000 were landed from ICES rectangle 39E3.    Figure 6 shows 

landings into Northern Ireland by port whilst Figure 7 looks specifically at the area of interest.  

The value represented in these figures does not include money received by the fishermen 

for the v-notching scheme.  Under the current v-notching scheme members of the North 

Coast Lobster Fisherman’s Association (NCLFA) receive £6 for every berried lobster which 

they v-notch and return.  This scheme operates from north of Belfast Lough to Portstewart, 

including the proposed tidal array site and cable route.  From April 2013 to April 2015 the 

current scheme funded under the European Fisheries Fund provided a grant for the v-

notching of 9,000 lobsters by the NCLFA.   

The majority of fishing vessels which target crab and lobster are less than 10m in length.  A 

vessel monitoring system (VMS) is only a requirement on vessels greater than 12m in length 

(greater than 15m in length prior to 2012).  Of the 25 boats which reported landings from 

rectangle 39E3 in 2013, all are less than 12m in length.  Therefore, none of these vessels 

have VMS and therefore it is difficult to say exactly where each vessel is fishing, with 

returned logsheets being the only way of estimating the area fished.   

In 2012 “Mapping the spatial access priorities of the Northern Irish fishing fleet” (Yates, 

2012) was released.  This work saw 103 fishermen interviewed to determine their priority 

fishing areas.  The fishermen interviewed represented fishing carried out on 118 Northern 

Ireland registered vessels and represented 45 fishing vessels which solely or partly use 

static gear and included some of those fishing within the area of interest.  Figure 8 shows the 

priority map generated through the interviews of pot fishermen.  This shows that within the 

area of interest there is pot fishing along the entire coastline.  The fishing extends 

approximately 2 miles offshore.  
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For several years AFBI have been undertaking tagging of lobsters around the coast of 

Northern Ireland.  Through this work the position of pots are recorded.  Whilst pots move 

seasonally depending on the target species, AFBI have recorded pots close to the proposed 

site. 

 

 

Figure 6 Landings into Northern Ireland and Southern Ireland ports by Northern Ireland 

vessels in 2013 (first sale value, £) (Source: DARD).  These values exclude the grant 

received by fishermen for v-notching at £6 per lobster. 



Commercial Fisheries Baseline Report 
 

17 
 

 

Figure 7 Landings into Northern Ireland ports within the area of interest by Northern Ireland 

vessels in 2013 (first sale value, £) (Source: DARD).  These values exclude the grant 

received by fishermen for v-notching at £6 per lobster. 
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Figure 8 Map showing the priority pot fishing grounds as selected by 45 static gear 

fishermen interviewed (Source: Yates, 2012) 

 

Dredging 

In 2013 over 1,000 tonnes of king scallops were landed into Northern Ireland ports with a first 

sale value of £1.7 million.  Landings of scallops taken from the area of interest by Northern 

Ireland vessels amounted to 139 tonnes with a first sale value of almost £215,000 (non-

Northern Ireland vessels may also fish for scallops within the area of interest).  The majority 

of these landings were made into the ports of Portrush and Ballycastle, with the remainder 

landed into Greencastle and Kilkeel.  All scallop landings from 39E3 were landed by nine 

fishing vessels, six of which are greater than 12m in length and therefore are required to 

have VMS.  Figure 9 shows the VMS data for Northern Ireland vessels fishing within ICES 

area 39E3.  The three vessels less than 12m in length are not captured by the VMS.  Yates 

(2012) interviewed fishermen representing 22 scallop boats as to where they fish.  Figure 10 

shows that scallop fishermen indicated that they fish along the entire coastline of the area of 

interest (this will include some of the fishing vessels also represented through VMS).   
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Figures 9 and 10 represent fishing for both king scallops and queen scallops.  Queen 

scallops tend to be fished by the Northern Ireland fleet using nets rather than dredges.  

However, whilst occurring within 39E3 queen scallop fishing is further offshore than the tidal 

array site and therefore should not be directly impacted.  However, king scallop dredging 

does take place directly on the proposed array site and cable route. 

 

Figure 9 VMS data for Northern Ireland vessels targeting scallops within the area of interest 

(Source: DARD).  Data were provided by DARD for years 2007 to 2013 for all scallop fishery 

vessels. All data were combined and sorted in Microsoft Access. Erroneous data were 

filtered and removed. No speed restrictions were imposed on the data to filter specifically for 

fishing activity. Data exclusions were made to reduce port landing bias based on preliminary 

analyses. Density analyses were undertaken in ESRI ArcGIS software and fishing intensities 

for the scallop fishery were derived. 
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Figure 10 Map showing the priority scallop fishing grounds as selected by 22 scallop 

fishermen interviewed (Source: Yates, 2012) 

 

Diving 

Within Northern Ireland there are no records held by DARD, landings or area targeted, on 

the effort placed on scallops by diving.  Therefore, it is not known if diving for scallops occurs 

within the proposed tidal array site and cable route. 

 

6. Consultation List 

Consultation and liaison has been ongoing.  To date the organisations which have been 

consulted with are: 

1. North Coast Lobster Fishermen’s Association; 

2. Northern Ireland Fish Producers Organisation; 

3. Anglo-North Irish Fish Producers Organisation; 
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Consultation will continue with these groups and be extended to include other groups which 

operate in the area of interest in Northern Ireland.  A consultation list, though not exhaustive, 

is provided below. 

1. North Coast Lobster Fishermen’s Association; 

2. Northern Ireland Fish Producers Organisation; 

3. Anglo-North Irish Fish Producers Organisation; 

4. Northern Ireland Scallop Association; 

5. Provincial Councils Irish Federation of Sea Angling; 

6. Scallop Association (will represent possible Scottish fishermen who fish for scallops in 

the area of interest) 
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7. Conclusion 

Whilst this report provides a description of the fisheries around the Fair Head Tidal proposed 

array and cable site, it is based on VMS, landings figures from DARD and a report based on 

interviews with fishermen.  There are shortfalls with using such data.  Pre-2012 VMS data is 

only available for vessels over 15m in length and therefore excludes a large proportion of 

fishing vessels.  This has somewhat been addressed in 2012 with legislation now requiring 

all vessels over 12m in length to have an onboard VMS.  There is also a caveat needed 

when using landings data which can be inaccurate for a number of reasons including human 

error when inputting into the system and forms not returned to DARD thus landings omitted.   

Due to these shortfalls in the information available, this report should not replace thorough 

consultation with the fishing sector but rather should be used as a springboard to such 

consultation, which should be continued to ensure that the most up-to-date and correct 

information is used for all future decision making, and to avoid any negativity which might 

arise from lack of discussion and transparency with industry.   
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Summary 
Wessex Archaeology was commissioned by DP Energy Ireland Ltd on behalf of Fair Head Tidal 
Energy Park Ltd to undertake a marine archaeology desk based assessment in support of the Fair 
Head Tidal Energy Project. This incorporated the assessment of geophysical survey data collected 
approximately 2km to the east of Fair Head off the north Antrim coast and acquired by 
Environmental Scientifics Group. The survey area consisted of the Development Area and two 
proposed cable corridors at Ballycastle and in the vicinity of Murlough Bay. The data comprised 
sidescan sonar, multibeam bathymetry, and magnetometer and sub-bottom profiler.  

One seabed anomaly (7001), the wreck of the Templemore has identified in the geophysical 
survey area. Three documented wrecks with no corresponding geophysical anomalies may be 
present within the Marine Archaeological Study Area but outside the area of geophysical survey 
coverage. 

There is potential for encountering unknown cultural heritage assets of submerged prehistoric, 
maritime and aviation within the assessed area.  

A total of 18 seabed features of potential archaeological interest were also identified on the seabed 
across the Marine Archaeological Study Area. 

The palaeogeographic assessment has identified a number of relatively intact palaeogeographic 
features tentatively identified to be of Late Pleistocene/Early Holocene date which have the 
potential to be of archaeological interest, particularly within Ballycastle Bay and the east side of 
Fair Head in Murlough Bay, across Cable Route Option B. 

Geotechnical data would be required in order to verify these interpretations and the results of any 
planned geotechnical works should be made available and assessed by a geoarchaeologist and 
integrated into the results of the geophysical interpretation. 

 

 

  



 
Fair Head Tidal Energy Park 

Marine Archaeology Desk Based Assessment 

 

iv 

106700.02 

 

Fair Head Tidal Energy Project 
North Antrim, Northern Ireland 

Marine Archaeology Desk Based Assessment 

Acknowledgements 
Wessex Archaeology was commissioned by DP Energy Ireland Ltd on behalf of Fair Head Tidal 
Energy Park Ltd. Clodagh McGrath is thanked in this regard.  

This geophysical assessment was commissioned by DP Energy Ireland Ltd with the data supplied 
by Environmental Scientifics Group (ESG) and their assistance is acknowledged in this respect.  

The geophysical assessment was carried out by Abby Mynett. The figures were produced by Kitty 
Foster and geophysical quality control was carried out by Dr Louise Tizzard. The project was 
managed for Wessex Archaeology by Dan Atkinson. 

The report was written by Dr Andrew Bicket and Isger Vico Sommer, illustrations were produced by 
Kitty Foster. The project was managed by Dr Dan Atkinson on behalf of Wessex Archaeology and 
Quality Assurance was provided by Dr Dan Atkinson and Dr Andrew Bicket.



 
Fair Head Tidal Energy Park 

Marine Archaeology Desk Based Assessment 

 

1 

106700.02 

 

Fair Head Tidal Energy Project 
North Antrim, Northern Ireland 

Marine Archaeology Desk Based Assessment 

1 INTRODUCTION 

1.1 Project background 
1.1.1 The Fair Head Tidal Energy Park (FHTEP) is a proposed tidal energy scheme. The 

developer, Fair Head Tidal Energy Park Ltd is a joint venture between DP Marine Energy 
Ltd (DPME) and DEME Blue Energy (DBE). The scheme will comprise a range of device 
types incorporating 10MW and 90MW schemes (100MW installed capacity) within the 
Development Area. 

1.1.2 Wessex Archaeology (WA) was commissioned by to prepare a marine archaeology and 
cultural heritage baseline assessment for the proposed FHTEP.   This document provides 
an offshore archaeological baseline assessment below Mean High Water Springs 
(MHWS) required to inform the Marine Archaeology and Cultural Heritage Chapter of the 
subsequent Environmental Statement (ES). 

1.1.3 As part of the desk based assessment WA undertook an archaeological assessment of 
geophysical survey data acquired by Environmental Scientifics Group (ESG) between 
28th April and 13th May 2014. This included sidescan sonar, boomer sub-bottom profiler 
and magnetometer data. A multibeam bathymetry survey was deployed but due to 
technical issues was unable to be completed and as such freely available Joint Irish 
Bathymetric Survey Project (JIBS) multibeam data acquired in 2008 were assessed. This 
report includes an assessment of the survey results together with any historic data. 

1.2 The Site 
1.2.1 The licence area covers around 3km2 with additional export cable routes located 1km east 

off Fair Head, North Antrim, Northern Ireland (Figure 1). 
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2 METHODOLOGY 

2.1 Aims and Scope 
2.1.1 The aim of this document is to provide an assessment of the known and potential offshore 

and intertidal Cultural Heritage assets within the footprint and vicinity of the proposed 
development, in support of Environmental Impact Assessment (EIA) which will be reported 
in the Environmental Statement (ES). The present report includes an assessment of 
Historic Environment Records and national and local databases of Cultural Heritage 
assets relevant to the Marine Archaeological Study Area (MASA) (Figure 1). 
Documentary and other archived sources have also been consulted where available to 
provide context in relation to potential prehistoric, maritime and aviation archaeology. 
Sources include:  

 Previous scoping assessments for the proposed development supplied by FHTEP 

 Department of the Environment Northern Ireland (DOENI) historic environment data 

 Northern Ireland Environment Agency (NIEA) historic environment data 

 UK Hydrographic Office wreck data 

 JIBS / SLAN1 

2.1.2 The aim of the geophysical review was to undertake an archaeological assessment of 
geophysical survey data acquired from the Fair Head Tidal Energy Project survey area. 
The objectives were as follows: 

 To assess the geophysical survey data acquired by ESG and provided by DP 
Energy Ireland Ltd. in order to identify any material of archaeological and cultural 
heritage significance present within the Development Area.  

 To compare the geophysical interpretation with desk based assessments, historical 
data, known archaeological sites and previous investigations in the vicinity of the 
Development Area. 

 To recommend mitigation measures for any archaeological or cultural heritage 
assets identified within the Development Area. 

 
2.2 Marine Archaeological Study Area (MASA) 
2.2.1 The geophysical survey area comprises the Development Area: comprising the Area for 

Lease (AfL) and cable options A and B. The Development Area is located approximately 
2km off the coast of Antrim at Fair Head; the proposed cable survey area to the landfall at 
Ballycastle; and the cable survey area in the vicinity of Murlough Bay. The combined 
survey areas totalled approximately 10.1km². 

2.2.2 A larger Marine Archaeological Study Area (MASA) has been used for this assessment 
comprising the FHTEP licence area and proposed export cable corridors A and B (and the 
geophysical survey area), plus an additional buffer of 1km. This additional buffer 
incorporates the intertidal zone at the proposed export cable landfalls and focuses upon 
marine archaeological features such as submerged prehistory (Appendix 1), maritime 
wrecks and aircraft crash sites (Appendices 2 and 3); not including coastal buildings and 
installations. These cultural heritage assets will be assessed as part of the onshore 
archaeological desk based assessment. 

                                                
1 https://submergedlandscapes.wordpress.com/ (last accessed 15/01/2015). 

https://submergedlandscapes.wordpress.com/
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2.2.3 Use of a 1km buffer allows archaeological trends within the vicinity of the proposed 
development to be examined. The study area also allows for the positional uncertainty 
that is encountered for marine records such as any vessel and aircraft wrecks to be 
accounted for within the assessment. 

2.3 Legislation, Guidance and Policy 
2.3.1 A range of legislation, guidance and policy underpins this assessment in support of ‘best-

practice’. A summary of Global, European, UK, Northern Ireland policy and legislation is 
provided in Appendix 4, including further guidance documents for cultural heritage 
management such as Historic Environment Guidance for Wave and Tidal Energy (Firth 
2013). 

2.3.2 The baseline data gathered during the assessment will inform the subsequent 
Environmental Statement (ES) and will be carried out in accordance with the Chartered 
Institute for Archaeologists’ Standards and Guidance for Archaeological Desk-based 
Assessment (CIfA December 2014). 
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3 GEOPHYSICAL DATA REVIEW 

3.1 Data Sources 
3.1.1 Wreck and obstruction data within the Development Area were supplied by UKHO and a 

Northern Ireland Environment Agency (NIEA) search was carried out prior to the 
assessment. Any records located within the Development Area were integrated with the 
geophysical results during the grouping stage outlined in Section 3.4. 

3.1.2 Any sites, either previously recorded in these databases or identified during this 
geophysical assessment, which are located outside of the survey areas are deemed 
beyond the scope of the current project and are subsequently not included in this report. 

3.1.3 The geophysical survey data comprised sidescan sonar, boomer sub-bottom profiler, 
multibeam bathymetry and magnetometer datasets. Each of these datasets was assessed 
for their quality and rated using the criteria in Table 1. 

Data Quality Description 

Good 

Data which are clear and unaffected by weather conditions or sea state. The 
dataset is suitable for the interpretation of standing and partially buried metal 
wrecks and their character and associated debris field. These data also provide 
the highest chance of identifying wooden wrecks and debris. 

Average 

Data which are affected by weather conditions and sea state to a slight or 
moderate degree. The dataset is suitable for the identification and partial 
interpretation of standing and partially buried metal wrecks, and the larger 
elements of their debris fields. Wooden wrecks may be visible in the data, but 
their identification as such is likely to be difficult. 

Variable 

This category contains datasets with the quality of individual lines ranging from 
good to average to below average. The dataset is suitable for the identification 
of standing and some partially buried metal wrecks. Detailed interpretation of 
the wrecks and debris field is likely to be problematic. Wooden wrecks are 
unlikely to be identified. 

Table 1: Criteria for assigning data quality rating 

3.1.4 The sidescan sonar data have been rated as “Good” using the above criteria. The data 
quality and positioning was found to be of a generally high standard with some lines 
showing signs of weather noise but on the whole suitable for archaeological assessment.   

3.1.5 The magnetometer data were rated as “Variable” from an archaeological perspective 
using the above criteria.  The magnetometer data were highly affected by the nature of the 
geology beneath the development site being situated in an area with high magnetic 
background values and as such smaller anomalies may be masked. The survey 
conditions have also had an impact on the data, due to strong tidal flows within the 
development site the results have been affected by yawing in the tow cable and spiking 
was observed in the data. This noise has the potential to mask smaller possible 
archaeological anomalies.  

3.1.6 The multibeam bathymetry equipment experienced problems during survey works and as 
such the few lines of data that were acquired were processed by ESG only for the 
purpose of comparison with and validation of the 2008 JIBS dataset (Quinn & Forsythe 
2008). WA was provided with the JIBS ungridded dataset and processed these files using 
the methodology described in Section 2.3. The JIBS multibeam bathymetry data have 
been rated as “Good” using the above criteria. The data quality and resolution of 1m was 
found to be of a good standard and suitable for the archaeological assessment of objects 
and debris. ESG conducted computations of error based on the few lines of data collected 
in this survey which showed both depth dependant and independent uncertainties for 
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horizontal and vertical accuracy were ±0.03m, when calculated at the 95% confidence 
level, which are lower than the International Hydrographic Organization (IHO) specification 
of ±0.39m (ESG, 2014).  

3.1.7 The sub-bottom profiler data has been rated as average for the Development Area, as 
some weather noise is evident in the data files. The required depth of penetration for the 
survey was 20m and so a boomer system was deployed which can deliver a penetration 
depth of up to 90m in optimum conditions, the achieved penetration during the survey was 
closer to 40m. This provides lower resolution data than that of higher frequency systems 
but is more than adequate for assessing the palaeogeography.  

3.1.8 WA processed and assessed 100% of the sidescan sonar and magnetometer data 
acquired for the Fair Head Tidal Project. The JIBS multibeam bathymetry data were 
processed and assessed over all wreck locations and seabed features of potential 
archaeological interest identified in the sidescan sonar and magnetometer data. The sub-
bottom profiler data were assessed on every 5th main line of data, giving 20% coverage of 
the geophysical survey area in the main line direction, and every available cross line.  To 
aid in the interpretation of features, additional infill lines were also interpreted where 
specific features of potential archaeological interest were identified giving a total of 25% 
coverage of the area. 

3.2 Geophysical Data – Technical Specifications 
3.2.1 The geophysical datasets acquired by ESG were obtained between 28th April and 13th 

May 2014 onboard survey vessel RV Corystes and the MV Pulsar in the inshore areas. 
The survey works comprised acquisition of sidescan sonar, multibeam bathymetry, and 
magnetometer, and sub-bottom profiler (boomer) data. 

3.2.2 The total coverage of the survey area was approximately 10.1km². All of the geophysical 
survey equipment was run at 50m line spacing simultaneously to provide sufficient data 
coverage, with cross lines run at 500m intervals. In shallow waters it was deemed 
necessary to reduce the line spacing’s to provide complete coverage for the multibeam 
echo sounding data.  

3.2.3 The multibeam bathymetry data being assessed for this report is from the freely available 
Joint Irish Bathymetric Survey Project (JIBS) dataset acquired in 2008 and were provided 
as ungridded, tidally corrected .gsf files for all areas of the survey. 

3.2.4 The sidescan sonar used for the survey was a dual frequency Klein 3000 side scan sonar 
system. Both high and low frequencies (500 and 100 kHz) were recorded simultaneously 
at 100m range setting. The sonar fish was towed on a soft tow cable and a manually 
applied offset distance was applied to correct the position of the fish. The data were 
digitally recorded by a Coda Octopus DA4G Geophysical Acquisition System and 
provided to WA as combined Low and High frequency .xtf files with corrected navigation. 

3.2.5 An EG&G Uniboom sub-tow profiling system with external hydrophone and an Applied 
Acoustics CSP300 power supply was used for the offshore survey. The system was fired 
at either 3 pulses-per-second at 200 J or 4 pulses-per-second at 100 J. For the inshore 
survey an Applied Acoustics 301 catamaran and 8-element hydrophone were used with 
comparable firing rates and power setting to the offshore survey. The data were digitally 
recorded by a Coda Octopus DA4G Geophysical Acquisition System and supplied to WA 
as .cod files. 
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3.2.6 A Geometrics G-882 Caesium Vapour Marine Magnetometer was used for the survey. For 
the offshore works the magnetometer fish was towed 10m behind the sidescan sonar at a 
sufficient distance to be outside the vessel’s magnetic field. The data and positioning were 
recorded on a computer running Geometric MagLog software. In the inshore areas the 
magnetometer was soft towed separately with manual laybacks applied to position the 
sensor and in very shallow areas the magnetometer was buoyed to prevent it touching the 
seabed. The data were recorded within QINSy navigation software and provided to WA as 
an .asc file for the offshore area and .txt files for the inshore areas.  

3.2.7 The survey data were recorded in WGS84 UTM29N. 

3.3 Geophysical Data - Processing 
3.3.1 The sidescan sonar data were processed by WA using Coda Geosurvey software. This 

allowed the data to be replayed with various gain settings in order to optimise the quality 
of the images. The data were initially scanned to give an understanding of the geological 
nature of the site and were then interpreted for any objects of possible anthropogenic 
origin. This involves creating a database of anomalies within Coda by tagging individual 
features of possible archaeological potential, recording their positions and dimensions, 
and acquiring an image of each anomaly for future reference. 

3.3.2 A mosaic of the sidescan sonar data is produced during this process to assess the quality 
of the sonar towfish positioning. The survey lines are smoothed, and the navigation 
corrected with .cnv files supplied by the survey company. This process allows the position 
of anomalies to be checked between different survey lines and for the layback values to 
be further refined if necessary. 

3.3.3 The form, size and/or extent of an anomaly is a guide to its potential to be an 
anthropogenic feature and therefore of archaeological interest. A single small but 
prominent anomaly may be part of a much more extensive feature that is largely buried. 
Similarly, a scatter of minor anomalies may define the edges of a buried but intact feature, 
or it may be all that remains as a result of past impacts from, for example, dredging or 
fishing.   

3.3.4 The magnetometer data were processed initially by WA using MapMap 2000 in order to 
convert the files into the appropriate format for the magnetometer assessment in 
Geometrics MagPick software. The assessment was carried out in order to identify any 
discreet magnetic contacts which could represent buried metallic debris or structures such 
as wrecks. 

3.3.5 The software enables both the visualisation of individual lines of data and the gridding of 
data to produce a magnetic anomaly map. A range filter was first applied to the data to 
remove the frequent spikes observed, then individual lines were viewed and any 
remaining spikes removed from these. The data were then smoothed to try and eliminate 
the observed noise. A trend was then fitted to the resulting data, and the trend values 
subtracted from the smoothed values. This was carried out in an attempt to remove 
natural variations in the data (such as diurnal variation in magnetic field strength and 
changes in geology). The processed data were then gridded to produce a map of 
magnetic anomalies, and individual anomalies tagged and images taken in a similar 
process to that undertaken for the sidescan sonar data.  

3.3.6 The multibeam bathymetry data were analysed to identify any unusual seabed structures 
that could be shipwrecks or other anthropogenic debris.  The data were gridded at 1m and 
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analysed using Fledermaus software, which enables 3-D visualisation of the acquired data 
and geo-picking of seabed anomalies. 

3.3.7 The sub-bottom profiler data were studied in order to detect any in-filled palaeochannels, 
ravinement surfaces and peat/fine-grained sediment horizons that may have 
archaeological potential.  A 20% assessment was undertaken, examining one in every five 
lines of data and then an additional 5% of data to interpret around any features of possible 
archaeological potential. 

3.3.8 Boomer sub-bottom profiler data were processed by WA using Coda Seismic+ software.  
This software allows the data to be visualised with user selected filters and gain settings in 
order to optimise the appearance of the data for interpretation.  The software then allows 
an interpretation to be applied to the data by identifying and selecting a sedimentary 
boundary that might be of archaeological interest.  

3.3.9 The sub-bottom profiler data were interpreted with a two-way travel time (TWTT) along the 
z-axis.  In order to convert from TWTT to depth, the velocity of the seismic waves was 
estimated to be 1,650ms-1.  This is a standard estimate for shallow, unconsolidated 
sediments. 

3.4 Geophysical Data – Anomaly Grouping and Discrimination 
3.4.1 The previous section describes the initial interpretation of all available geophysical data 

sets which were conducted independently of each other. This inevitably leads to the 
possibility of any one object being the cause of numerous anomalies in different data sets 
and apparently overstating the number of archaeological features in the geophysical 
survey area. 

3.4.2 To address this fact the anomalies were grouped together along with the results of the 
desk-based study of known archaeological sites. This allows one ID number to be 
assigned to a single object for which there may be, for example, a UKHO record, a 
magnetic anomaly and multiple sidescan sonar anomalies. 

3.4.3 Once all the geophysical anomalies and desk-based information have been grouped, a 
discrimination flag is added to the record in order to discriminate against those which are 
not thought to be of an archaeological concern.  For anomalies located on the seabed, 
these flags are ascribed in Table 2. 

Non-
Archaeological 

U1 Not of anthropogenic origin 
U2 Known non-archaeological feature 
U3 Non-archaeological hazard 

Archaeological 
A1 Anthropogenic origin of archaeological interest 
A2 Uncertain origin of possible archaeological interest 

A3 Historic record of possible archaeological interest with 
no corresponding geophysical anomaly 

Table 2: Criteria discriminating relevance of seabed features to the proposed scheme. 

3.4.4 Similarly, the discrimination flags applied to shallow geological features of possible 
archaeological potential are ascribed in Table 3. 
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Non-
Archaeological U2 Feature of non-archaeological interest 

Archaeological P1 
Feature of probable archaeological interest, either because of its 
palaeogeography or likelihood for producing palaeoenvironmental 
material 

P2 Feature of possible archaeological interest 

Table 3: Criteria discriminating relevance of shallow geological features to proposed 
scheme. 

 
3.4.5 All the sites of archaeological potential that have been identified within the Development 

Area are presented in Appendix 1 and 2 and discussed in this report (Figures 2 - 7).  
Recommendations have been made for mitigation measures should the sites be impacted 
by the proposed development scheme. 

3.4.6 The grouping and discrimination of information at this stage is based on all available 
information and is not definitive.  It allows for all features of potential archaeological 
interest to be highlighted, while retaining all the information produced during the course of 
the geophysical interpretation and desk-based assessment for further evaluation should 
more information become available. 
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4 ARCHAEOLOGICAL BASELINE 

4.1 Introduction 
4.1.1 The known and potential cultural heritage resource associated with the MASA is 

discussed in the subsequent chapters. This comprises themes of submerged prehistory, 
maritime and aviation cultural heritage. The assessment is based upon published sources, 
archive data and primarily the bespoke assessment of geophysics datasets gathered for 
this project. 

4.2 Chronology 
4.2.1 A general chronology of archaeological periods used throughout this report is based on 

the Northern Irish Sites and Monuments Record2,3 and Moore (2003) presented in Table 
4. 

Period Date Range 
Late Upper Palaeolithic c. 12,500-8000 BC 
Mesolithic c. 8000 – 4000 BC 
Neolithic 4000 – 2500 BC 
Bronze Age 2500 – 500 BC 
Iron Age 500 BC – AD 500 
Early Christian  AD 500 – 800 
Early Medieval / 
Hiberno-Norse 

AD 800 – 1200 

Later Medieval AD 1200 – 1600 
Post-medieval AD 1600 – 1800 
19th Century AD 1800 – 1900 
Modern AD 1900 – present 

Table 4: Period chronology. 

  

                                                
2 http://archaeologydataservice.ac.uk/archives/view/276/index.cfm (last accessed 27/11/2014). 
3 http://www.doeni.gov.uk/niea/built-home/recording/sites___monuments.htm (last accessed 10/12/2014). 

http://archaeologydataservice.ac.uk/archives/view/276/index.cfm
http://www.doeni.gov.uk/niea/built-home/recording/sites___monuments.htm
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5 SUBMERGED PREHISTORY BASELINE 

5.1 Introduction 
5.1.1 Submerged palaeolandscapes of contemporary date to early prehistory are well-known 

across UK waters, and regionally researchers have investigated the north coast of Ireland 
and Northern Ireland4. Coastal land which has been inundated by sea level rise in the 
early Holocene (last 10,0000 years) has the potential to preserve important early 
prehistoric sites, artefacts and palaeoenvironmental archives which are judged to be 
potentially of nationally and international importance (Bicket et al. 2014, Tizzard et al. 
2014, Momber et al. 2011, Ransley et al. 2013). 

5.2 Known Resource 
5.2.1 There are currently no known submerged prehistoric archaeological sites within the 

Marine Archaeological Study Area. 

5.3 Potential Resource 
Recent work 

5.3.1 Recently, Westley et al. (2014) have investigated the potential for submerged prehistoric 
landscapes on the north coast of Northern Ireland around Ramore Head to the west of the 
MASA. Palaeogeographic reconstructions are proposed within the context of early 
prehistoric Mesolithic activity in the area. That study identified archaeological potential 
nearshore in association with recorded submerged peats from geotechnical datasets. 
Previously regional assessments within the SLAN project identified potential for 
submerged palaeolandscapes at Ballycastle. 

Palaeogeographic Assessment 
5.3.2 The palaeogeographic assessment of the Fair Head Tidal Energy Project comprised a 

review of the geophysical data in conjunction with the known geology of the area (BGS 
1986; BGS 1993) and previous work undertaken (ESG 2014a; ESG 2014b).   

5.3.3 The assessment was carried out with the aim of identifying features with archaeological 
potential within the Development Area, namely indicators of past land surfaces. The 
geophysical interpretation has not been ground-truthed with any geotechnical data at this 
time.   

5.3.4 As part of the palaeogeographic assessment, the geophysical (sub-bottom profiler and 
MBES) data were analysed for evidence of a number of specific features of archaeological 
interest. Definitions of these features are detailed in Table 5.  

 
  

                                                
4 http://submergedlandscapes.wordpress.com/ (last accessed 10/12/2014). 

http://submergedlandscapes.wordpress.com/
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Feature type Description 

 

Channel  

Channel cuts and associated infill deposits.  May indicate extensions of 
present-day terrestrial system or now unconnected channels.  May 
include both fluvial and estuarine environments.  Can be described as 
filled, underfilled and unfilled.  Archaeological potential for in situ and 
secondary context artefacts.  Infill deposits may also be of 
palaeoenvironmental interest. 

Gravel Terrace/Coarse 
Sediment Unit 

Features associated with the edge of channel features, or within 
channel features.  Archaeological potential for in situ and secondary 
context artefacts 

 Bank 

Cut and Fill As channel features.  Cut and fill is used as a descriptor when the 
feature of interest cannot be traced over distance.  Generally used for 
isolated features.  Can be described as simple (one phase of fill) or 
complex (multiple phases of infill) 

Depression 

 

Small isolated infilled feature which may include remnant features 
formed by erosion or be associated with inter-tidal deposits.  Potential 
for in situ and secondary context artefacts.  Infill deposits may also be of 
palaeoenvironmental interest. 

Fine-grained Unit 

Peat 

 

Indicator of former terrestrial land surface.  Potential for in situ and 
secondary context artefacts.  Deposits are of palaeoenvironmental 
interest.  Generally associated with other features such as channels or 
cut and fill features. 

Organic Matter 

Seismic Blanking Gas blanking masks the seismic reflectors and is caused by the 
presence of shallow gas.  Shallow gas may indicate the presence of 
organic matter/peat at a particular layer caused by microbial activity.  
Shallow gas can also be sourced from depth migrating to the surface 
along migration pathways.  Discrimination is made during the 
assessment and only shallow gas thought to be associated with the 
presence of organic matter is recorded.  Generally associated with 
channel infills, cut and fill features and erosion surfaces. 

High Amplitude 
Reflector 

May indicate either hard ground layer or layer containing organic matter. 

Erosion Surfaces These tend to be broad scale features associated with erosion during 
transgression and regression.  May include ravinement surfaces 
(transgressive erosion surface resulting from nearshore marine and 
shoreline erosion associated with a sea level rise) 

Table 5: Definition of Feature Types of Archaeological Interest. 

5.3.5 Only features thought to have formed during the period of human occupation of the UK 
were interpreted, i.e.  from c. 970,000 BP to the last marine transgression. Although 
previously it was thought that the earliest finds in Ireland were related to the Mesolithic 
recent studies (Dowd and Carden 2016) have shown that locally the earliest finds may 
extend into the Pleistocene with archaeological remains dating to the Late Upper 
Palaeolithic period or more recently (Table 4). 
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5.3.6 The identified palaeogeographic features are discussed below, with a full list and 
description of each feature provided in Appendix 1 and their distribution within the survey 
area illustrated in Figures 4, 5 and 6. 

Background Geology 
5.3.7 The solid geology across the Fair Head Tidal Array and cable landfall site comprises 

Dalradian and Carboniferous bedrock, the former are mapped onshore in the Eastern part 
of Murlough Bay and expected to extend offshore. The land directly adjacent to the 
Development Area lies within the region described as the Antrim Plateau and Glens which 
is dominated by a series of structural plateaux that dip gently in towards the Lough Neagh 
Basin. Detailed topography is largely controlled by a succession of Tertiary basalt lava 
flows that define successive, large scale steps within the landscape. The plateaux are 
separated from each other and their frequently dramatic margins are fretted by often fault 
guided, steep sided glens. Recession of the plateaux margins in the north of the region 
around fair head has exposed the underlying Palaeozoic basement. The plateaux margins 
are typically characterised slope failures that range from large rotational landslides to 
individual block falls. 

5.3.8 The Development Area and majority of the cable survey corridor is located south east of 
the Tow Valley Fault in the structural area referred to as the Highland Border Ridge, with 
the south western part of the cable survey area in close proximity to the Tow Valley Fault 
and in some parts present across the north west side of the fault (ESG, 2014). 

5.3.9 During the Quaternary period the Development Area and surrounding region underwent 
dramatic changes in climatic conditions which in turn caused rapid changes in sea levels, 
high sedimentation rates and severe erosion from glacial processes. As glaciers formed 
they caused both large scale erosion and deposition across the region. The movement of 
ice sheets south-westwards in the late Devensian period produced a widespread, low-
relief regional erosion surface that is only patchily covered by a thin layer of diamicton. To 
the west of the Development Area a large expanse of the Jura Formation is recorded as 
being present and described by the BGS as commonly filling deep hollows in either 
rockhead or Quaternary deposits. At its thickest near the Inner Hebrides the formation 
reaches depths of 300m, it is possible that remnants of the Jura Formation could be 
present within the Development Area. 

5.3.10 The Jura Formation sediments are typically composed of very soft to firm, dark grey, silty 
clays with isolated pebbles and shell fragments (BGS 1993). Analysis of borehole 
deposits taken from within the formation sediments have identified evidence for fluctuating 
conditions in temperature representing the likely warm-cold-warm pattern of the late 
Devensian to Holocene climate within the Jura Formation. In the eastern extent of the 
Jura Formation is it recorded that there is a trend for intraformational erosion and acoustic 
blanking due to gas. Any gas blanking identified has the potential to indicate preserved 
organic remains which could be of archaeological potential.  

5.3.11 Holocene aged seabed sediments that may be encountered across the survey area are 
characterised by sandy gravel, gravel and gravelly sand as described in the regional 
report and chart (BGS 1986; BGS 1993). These have been ground-truthed by BGS 
sampling methods, employing a Shipek grab which takes the first 5cm of sediments for 
analysis. They are described as generally consisting of thin deposits and are otherwise 
patchy or absent across the site. Due to the strong tide and current movement lighter 
sand and mud sediments with the potential for palaeoenvironmental analysis are generally 
absent. 
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5.3.12 The strong tidal currents experienced within the survey area has resulted in the 
transportation and erosion of loose sediments, such as sands and to some extent gravels 
and may have affected the types of sediment and bedforms seen in the modern day. 
Frequently in the North Channel region to the east of the Development Area rock outcrops 
are documented, with little to no loose sediment cover present. Tidal currents in the 
Ballycastle Bay area often exceed 3 knots and to the south east of the Development Area, 
Fair Head is also subject to very strong tidal currents.  This high energy environment 
could have affected the preservation of possible Holocene deposits of archaeological 
potential. 

Palaeogeographic Assessment: Results 
5.3.13 Twenty-nine palaeolandscape features of archaeological potential have been identified 

across the Fair Head Tidal Energy Project survey area (Figure 5, Appendix 1). Seven of 
these are P1 features of probable archaeological interest and twenty-two are P2 of 
possible archaeological interest. The sediments present in these features have been 
tentatively interpreted to be of Late Pleistocene and Holocene age. Features identified in 
the sub-bottom profiler data across the Development Area include simple cut and fills, 
channels, infilled depressions and a single erosion surface, whose characteristics are 
typically described above in Table 6. Predominately the fills of these features are 
characterised by well stratified sediments likely consisting of Holocene aged sands and 
gravels and have the potential to preserve organic material of possible archaeological 
potential. The size, shape and extent of these features differ greatly across the site 
(Appendix 2). 

5.3.14 Five channel features have been identified in the survey data (7517, 7522, 7523, 7524 
and 7526). All of these are situated in the eastern part of the development (see Figure 5). 
These typically extend and are traceable over numerous survey lines and contain multiple 
phases of fill indicating in places two or more depositional sequences, though these 
changes in stratigraphy are difficult to distinguish in the data across the site. These layers 
are demonstrated in Figure 6 in channel feature 7517 which has been given a P1 
archaeological potential rating and are typically defined by well stratified layers with some 
additional infills that appear seismically chaotic. The full extent of the features is often 
difficult to deduce due to the quality of the data. 

5.3.15 One erosion surface has been identified in the very nearshore area of Ballycastle Bay 
(7500) shown in Figure 5. This feature is characterised by well-defined stratigraphic 
layers of likely Late Pleistocene/Holocene sands and gravels. In parts there are different 
depositional sequences visible in the changes in reflector. The lower levels of these 
deposits may contain sediments of archaeological interest. The feature has a fairly 
uniform base with a maximum depth from the seabed of 4.6m recorded and a U/V shaped 
base, the deeper units are present in the centre of the erosion surface  and the depth 
increases the further offshore it extends. 

5.3.16 Fourteen infilled depression features have been identified across the Development Area 
(see Appendix 1). These are generally made up of well stratified sediments likely made 
up of Late Pleistocene/Holocene sands and gravels and are all classified as P2 
archaeological potential. Infilled depression 7501 is illustrated in Figure 6 and shows the 
well layered internal structure of the feature which may contain deposits of possible 
archaeological interest. 

5.3.17 Nine simple cut and fill features are present within the Development Area; again these 
have been identified across the entire extent of the survey (Appendix 1). These features 
are of varying shapes and sizes, with steep and gently sloping sides and commonly 
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contain well layered sediments. Simple cut and fill 7518 is the only feature assigned a P1 
archaeological potential rating, the fill within this feature is hyperbolae and suggests that 
the fill could be very gravelly, possible coarse sediment is visible on the seabed surface in 
the bathymetry data. 

5.3.18 This possible Late Pleistocene/Holocene deposits identified within the palaeogeographic 
features, where present, may contain palaeoenvironmental material that could aid in the 
understanding of past landscapes and sea-level change for the area and depending on 
the environment may contain artefactual material. However, assessment of geotechnical 
data would be required to ground-truth the geophysical interpretation and to provide more 
information on the depositional environments. 
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6 MARITIME ARCHAEOLOGY BASELINE 

6.1 Introduction 
6.1.1 Maritime cultural heritage within the MASA comprises a range of known wrecks with 

confirmed locations and records of other vessels which are reported to have been lost in 
the area but have poor locational information. The documented resource of maritime 
wrecks within the MASA based on UKHO and other sources is outlined below (Section 
6.2); this represents wrecks that have been surveyed or observed and are thought to have 
generally reliable or precise positions information. 

6.1.2 Other information about reported losses (vessels known to have been lost, with general 
positional information) which have unreliable locations are outlined in Section 6.3. The 
results of the review of geophysical datasets is then discussed in Section 6.4 which 
brings together the documented wreck data and bespoke seabed geophysical survey data 
to define the features on the seabed which are or may represent cultural heritage assets 
within the MASA (see also Appendix 2). 

6.2 Documented Resource 
6.2.1 At least two wrecks are known in the MASA reported by the UKHO. These comprise 

Templemore (WA 7001) and Santa Maria (WA 7021) (Figure 2, 7; Appendix 2). 

6.2.2 Templemore (WA 7001) was a steam coaster which capsized whilst carrying a cargo of 
coal on the 6th December 1911; 300m east of Ballycastle Harbour. The vessel was en 
route between Ellesmere Port and Londonderry and capsized when the cargo shifted 
during bad weather. During a subsequent attempt to tow the vessel away the cargo 
shifted again sinking the vessel. Owned at the time of loss by Lane & Co of Londonderry, 
the Templemore was built in 1902 by Fullerton & Co in Paisley. The wreck is noted to be 
well-broken up. The incident claimed two lives. 

6.2.3 Santa Maria (WA 7021) was a steam oil tanker, and is a wartime loss. The vessel was 
torpedoed on the 25th February 1918 by German submarine U19 after becoming 
separated from its convoy in bad weather. American-built in 1901, Santa Maria was 
carrying a cargo of oil between Chester, USA and the Clyde. The wreck is reported by the 
UKHO to be broken in two sections and lying on its side. 

6.2.4 A further two wrecks are reported to have been visited by local divers. A wreck possibly of 
Minerva (WA 7019) and Glentow (WA 7020). 

6.2.5 Minerva (WA 7019) was a wooden brig of 252 tons lost on the 28th August 1929 whilst 
carrying a cargo of salt. Divers report a wreck site which is well broken-up with exposed 
timbers. 

6.2.6 Glentow (WA 7020), a steam coaster, reportedly ran aground on the west side of Fair 
Head in 1915 whilst on passage from Liverpool. An iron-hulled vessel of 144 tons, 
Glentow was carrying a cargo of coal ballast. During Marconi’s experiments on radio 
transmission on Rathlin Island, a vessel named Glentow was reportedly involved in the 
recovery of one of Marconi’s assistants, Edward Glanville5. Whilst investigating the 

                                                
5 http://www.askaboutireland.ie/reading-room/life-society/science-technology/irish-scientists/glanville-edward-
edwin/index.xml (last accessed 12/01/2015). 

http://www.askaboutireland.ie/reading-room/life-society/science-technology/irish-scientists/glanville-edward-edwin/index.xml
http://www.askaboutireland.ie/reading-room/life-society/science-technology/irish-scientists/glanville-edward-edwin/index.xml
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geology and bird life on the cliffs of the island he fell to his death. His body was purported 
to have been taken back to Ballycastle by the S.S. Glentow6 in 1898. 

6.3 Potential Resource 
6.3.1 The sea around Ballycastle is associated with a number of reported losses (Appendix 3). 

Twenty-one vessels are noted in the vicinity of the MASA. These date largely to the 18th 
and 19th centuries and most of the instances are linked to strandings or being driven 
ashore. 

6.3.2 The resource of post-medieval wooden wrecks is general poorly recorded as methods of 
reporting and locating shipwrecks prior to modern times were by dead reckoning. 
Reported losses (Appendix 3) give some context to the potential for pre-19th century 
wrecks to be located in the area but locations are general. The approaches to Ballycastle 
Harbour and waters around Fair Head are particularly noted as navigational hazards and 
are associated with a number of wrecking accounts. However, due to the positional 
uncertainties associated with earlier shipwrecks potential for encountering unknown 
maritime cultural heritage exists across the entire MASA. 

6.4 Seabed Features Assessment 
6.4.1 A full geophysical assessment of the Development Area was undertaken by WA (Figure 

1) and the results described below. 

6.4.2 During the archaeological assessment of geophysical data 118 seabed features were 
identified by WA. A large number of these (99) were interpreted to be probable natural 
seabed features such as boulders and cobbles on the seabed and natural magnetic 
fluctuations. In total 19 anomalies were identified as being of potential archaeological 
interest and assigned an A1 or A2 archaeological potential rating accordingly. 

6.4.3 One historic record of possible archaeological interest was recorded within the 
Development Area, (7001) this falls within the geophysical survey area and has been 
identified in the geophysical datasets and as such classified as A1 archaeological 
discrimination. 

6.4.4 Three documented wrecks with no corresponding geophysical anomalies may be present 
within the MASA but outside the area of geophysical survey coverage (A3). 

6.4.5 The identified anomalies within the geophysical survey area are characterised in Table 6. 

Archaeological 
Discrimination 

Number of 
Anomalies Interpretation 

A1 1 Anthropogenic origin of archaeological interest 
A2 18 Uncertain origin of possible archaeological interest 

A3 3 Historic record of possible archaeological interest 
with no corresponding geophysical anomaly 

Total 22  

Table 6: Sites of archaeological potential within the Development Area. 

  

                                                
6 http://www.antrimhistory.net/marconi-and-ballycastle/ (last accessed 12/01/2015). 

http://www.antrimhistory.net/marconi-and-ballycastle/
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6.4.6 Furthermore, these anomalies can be classified by probable type, which can further aid in 
assigning archaeological potential and importance (Table 7). 

Anomaly 
Classification Number of Anomalies 

Recorded Wreck / Obstruction 1 
Debris 4 

Debris Field 1 
Rope/chain 1 

Dark Reflector 4 
Magnetic 8 

Total 19 

Table 7: Types of anomaly identified. 

6.4.7 These anomalies are discussed below, and a full gazetteer supplied in Appendix 2.  The 
distribution of the anomalies is illustrated in Figure 2. 

6.4.8 WA 7001 is the wreck of the Templemore which was lost in 1911 after suffering heavy 
weather damage when its cargo shifted in a storm. The vessel pulled into Murlough Bay, 
where her cables later snapped. An attempt was made to get her to Ballycastle however 
just 600m east the vessel sank. The following year the barque Fecamp sank over 
Templemore, when this barque was later raised both the vessels were towed into shallow 
water, which is where the wrecks now reside.  

6.4.9 The Templemore has been described in the UKHO records as a small ship which is 
mostly collapsed. This wreck is visible in all seabed features geophysical datasets. In the 
sidescan sonar data a large area of wreck remains can be seen, comprising a spread of 
debris made up of both hard and diffuse edged dark reflectors. There is one particularly 
large and thick linear anomaly to the north which is likely to be part of the hull structure of 
the vessel. This is bounded by a number of smaller rectangular dark reflectors with long 
and bright shadows. In the bathymetry data the vessels bulky hull structure can be 
distinguished which is orientated north to south and appears slightly disjointed or buried. 
At the southern end of the wreck some scour is evident as a large depression with 
sediment build-up on the side closest to a structural part of the vessel. The wreck has a 
large magnetic anomaly associated measuring 1076nT indicating a ferrous construction. 
These wreck remains are located in a rough and uneven area of the seabed with frequent 
boulders (Wreck Sheet 1).  

6.4.10 There are four pieces of potential debris identified within the geophysical datasets and 
classified as A2 archaeological discrimination (7000, 7003, 7005 and 7008), which are all 
non-ferrous possible debris remains. The largest piece of debris recorded is 7005 which 
has geophysical dimensions of 6.7m x 1.7m x 1.6m height and is identifiable in the 
bathymetry data (Figure 3). The debris is a distinct, medium sized hard edged dark 
reflector with a bright shadow, located in a depression. The anomaly has a thick 
curvilinear shape and is isolated on a rough and uneven part of the seabed with a large 
scour mark measuring over 45m to the north of the feature discernible in the data.  

6.4.11 Anomaly 7000 is the smallest piece of debris recorded with dimensions of 3.2m x 1.4m x 
0.3m height. The anomaly is visible in the sidescan sonar data as a hard edged and 
hollow dark reflector with a short but bright shadow. This anomaly is isolated on a rough 
and uneven part of the seabed with frequent boulders and has anthropogenic 
characteristics.  
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6.4.12 There is a single debris field recorded in the sidescan sonar and bathymetry data (7004). 
This has geophysical dimensions of 30.8m x 22.8m and a maximum height of 2.3m and is 
made up of a large expanse of right angled hard edged and diffuse dark reflectors with 
shadows. There is a magnetic anomaly associated with this debris field measuring 507nT, 
although located in an area of the seabed with frequent magnetic fluctuations it is possible 
that this contains ferrous debris material. The possible debris remains look anomalous to 
the surrounding boulder and gravel rich seabed. 

6.4.13 A single rope/chain remain has been identified in the sidescan sonar data (7002), this has 
dimensions of 101.2m x 0.5m x 0.3m maximum height (Figure 3). This is visible as a long 
and thin curvilinear dark reflector with a short, disjointed shadow. This anomaly is both 
hard edged and diffuse in parts across its extent and is orientated north to south. This 
anomaly has no associated magnetic anomaly and as such is more likely to be rope 
remains.  

6.4.14 There are four anomalies identified to be dark reflectors located across the survey area all 
of which are classified as A2 archaeological potential rating (7006, 7007, 7009 and 7010), 
these anomalies generally look anomalous to the surrounding seabed and display some 
anthropogenic characteristics. The largest dark reflector recorded is 7006 with dimensions 
of 5.7m x 0.9m x 1.1m height. The anomaly is a hard edged and distinct linear dark 
reflector with a bright shadow which appears isolated on a sandy and even part of the 
seabed in the sidescan sonar data. 7010 is the smallest dark reflector recorded with 
dimensions of 2.8m x 2.8m x 2.3m height. This is visible in the sidescan sonar data as a 
distinct and hard edged, square shaped dark reflector with a bright shadow. It is located 
on a rough and gravelly area of the seabed; however, it is not visible in the bathymetry 
data and has no associated magnetic anomaly. 

6.4.15 There are eight magnetic anomalies that have been classified as an A2 archaeological 
discrimination across the survey area (see Appendix 2). The magnetic data acquired over 
the site was highly affected by the variable natural background values in the area caused 
by metamorphic rocks. In addition to this, the survey experienced adverse weather 
conditions, which in conjunction with the geology made identifying individual and small 
magnetic anomalies very difficult. The eight magnetic anomalies range in size from 21nT 
to 615nT and have no corresponding sidescan sonar anomaly; these identified magnetic 
targets have the potential to be buried ferrous debris remains.   
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7 AVIATION ARCHAEOLOGY 

7.1 Introduction 
7.1.1 Aviation losses, particularly wartime losses from World War II are extremely common in 

UK waters, but generally poorly located, documented and underrepresented in the 
archaeological record (Wessex Archaeology 2008). Military aircraft are automatically 
protected under PMRA 1986 (Appendix 4) as war graves and as such are afforded high 
value as cultural heritage assets. 

7.2 Known Resource 
7.2.1 No identified aviation crash sites are located in the MASA. 

7.3 Potential Resource 
7.3.1 Records of Air/Sea rescues from World War II are coarsely located but indicate some 

missions were undertaken in the vicinity of Rathlin Sound (Wessex Archaeology 2008: 
Figure 3). Due to the nature of these losses there is potential for debris to be spread 
across a wide area in addition to concentrations of wreckage which may exist; with stray 
finds of material reported through existing industry protocols (e.g. Marine Aggregates 
Industry, MAI Protocol for Reporting Finds of Archaeological Interest) (Wessex 
Archaeology 2008: Plate 3). There is therefore potential for encountering unknown 
material relating to aircraft crash sites (military or civilian) generally across the MASA. 

7.3.2 Elements of the 18 identified seabed anomalies of possible archaeological interest 
discussed in Section 6.4 may also represent potential aviation cultural heritage assets. 
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8 CONCLUSIONS 

8.1 Known Cultural Heritage Assets 
Maritime Cultural Heritage Assets 

8.1.1 One seabed anomaly (7001, the Templemore) has been assigned an A1 archaeological 
rating in the geophysical survey area and three A3 wrecks with no corresponding 
geophysical anomalies are present within the MASA (Figure 2). 

8.2 Potential Cultural Heritage Assets 
Potential Submerged Prehistoric Cultural Heritage Assets  

8.2.1 There is potential for encountering archaeological remains relating to early prehistoric 
sites and artefacts and palaeoenvironmental material within the assessed area, 
particularly within Ballycastle Bay and the east side of Fair Head into Murlough Bay, 
across Cable Route Option B (Figure 4). 

8.2.2 The palaeogeographic analysis has revealed a number of relatively intact 
palaeogeographic features tentatively identified to be of Late Pleistocene/Early Holocene 
date and have the potential to be of archaeological interest. 

8.2.3 Geotechnical data would be required in order to verify these interpretations and the results 
of any planned geotechnical works should be made available and assessed by a 
geoarchaeologist and integrated into the results of the geophysical interpretation. 

Potential Maritime and Aviation Cultural Heritage Assets  
8.2.4 There is potential for encountering maritime wrecks and aviation crash sites, generally 

within the MASA assessed here. A total of 18 seabed features identified across the 
Development Area have been rated as A2 archaeological potential (Figure 2). 
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APPENDIX 1: PALAEOGEOGRAPHIC FEATURES OF ARCHAEOLOGICAL POTENTIAL 

WA ID Classification 
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Notes 

7500 Erosion surface P1 

Expanse of a possible erosion surface of sediment in the very inshore section of the Ballycastle Bay part of the cable corridor. 
The feature is made up of well-defined stratigraphic layers of likely Holocene sands and gravels. In parts there are different 
sediments visible in the changes in reflector; however these are difficult to distinguish in the noisy data. The lower levels of 
these deposits may contain sediments of archaeological interest. The feature has a fairly uniform base with a maximum depth 
from the seabed of 4.6m recorded and a U/V shaped base, the deeper units are present in the centre of the erosion surface  
and increases the further offshore it extends. 

7501 Infilled depression P2 

Gently sloping sided feature within a bathymetric low, possible underfilled channel containing well-layered sediment deposits, 
the feature has a maximum depth of 1m below the seabed. The deposit is reasonable large and isolated, though in the vicinity 
of similar cut and fill features. Possibly Holocene sand and gravel deposits with well-defined layering. In parts there are 
different sediments visible in the changes in reflector; however these are difficult to distinguish in the noisy data. 

7502 Infilled depression P2 

Possible underfilled channel containing well-stratified sediments making up an irregular shaped channel of possible 
archaeological interest. These sediments are visible across a number of lines and their layers of likely sand and gravels are 
clearly visible in the dataset. The feature has a maximum depth from the seabed of 2.6m and this feature is deepest in its 
centre. 

7503 Infilled depression P2 Thin band <1m of possible Holocene sediments with well-stratified layers, possible infilled depression feature. 

7504 Infilled depression P2 
Deposit layer of well-stratified possible Holocene sand and gravel sediments, visible as an infilled depression with a partial 'v' 
shaped and irregular base. The feature is isolated on one survey line and has a maximum depth of 2.3m from the seabed 
within the 'v' shaped base. 

7505 Infilled depression P2 Isolated, gently sloping sided infilled depression feature with well-stratified sediments of likely Holocene age sands and 
gravels with a maximum depth of 1.3m. 

7506 Infilled depression P2 Large and irregular shaped possible infilled depression feature. The anomaly contains well-stratified sediments likely made up 
of Holocene sands and gravels which are a maximum thickness of 1.1m. 

7507 Infilled depression P2 Simple cut and fill feature with moderately steep sides and visible on one line of data, the feature has well-stratified layering 
and a 'v' shaped profile with a maximum depth of 1.6m from the seabed. 

7508 Simple cut and fill P2 Wide 'U' shaped simple cut and fill feature with a single fill of well-stratified likely sands and gravels of Holocene age. The 
feature has a maximum depth of 1.7m below the seabed and is in close proximity to similar isolated cut and fill deposits. 
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7509 Simple cut and fill P2 Reasonably small and isolated cut and fill feature with well-defined layering, the feature has gently sloping sides and a 
rounded base, in the vicinity of similar unique cut and fill features and shallow with a maximum depth of 1m below the seabed. 

7510 Infilled depression P2 Thin simple cut and fill feature containing layers of well-defined possible Holocene sands and gravels, this feature extends 
beyond the edge of the Development Area. It is shallow based (<1m) and isolated in this part of the cable route. 

7511 Simple cut and fill P2 Distinct cut and fill feature with irregular steep sided edges and well-stratified fills of sands and gravels of likely Holocene age. 
This feature extends beyond the edge of the Development Area and has a maximum depth of 2.7m. 

7512 Infilled depression P2 An infilled depression seen on one line with an uneven base containing well-layered likely Holocene sands and gravel 
deposits with a maximum depth of 2.5m below the seabed. Lots of similar features of this type in this area of the seabed. 

7513 Infilled depression P2 Thin layer of a likely infilled depression, located on a single line and comprising well-defined and stratified deposits of likely 
Holocene sands and gravels, maximum depth of 1.6m below the seabed. 

7514 Infilled depression P2 An infilled depression in the vicinity of isolated features of a similar composition, made up of stratified layers of sediments 
which are more diffuse at the base of the feature, maximum depth from the seabed is 1.6m. 

7515 Infilled depression P2 
Infilled depression of probable Holocene sediments made up of well-layered likely sands and gravels, this feature extends 
beyond the edge of the development and thus its full extent cannot be established. It has a fairly uniform and even base with 
a maximum depth of 1.9m below the seabed recorded. 

7516 Simple cut and fill P2 U' shaped simple cut and fill feature with steep sloping sides and a rounded base. This is filled with reasonably well-layered 
and defined sediments which get more diffuse to the top and a maximum depth of 5.5m recorded. 

7517 Channel P1 

Irregular shaped and extensive channel feature, present in the northern half of the ECR just before the turbine area and then 
disappears. Feature has very steep sided slopes and a 'V' shaped base with possibly multiple phases of cut and fill present 
with likely sands and gravels of Holocene age within. The feature contains well-stratified layering that becomes more diffuse 
with depth, possibly from data quality and has a maximum depth of 10.7m from the seabed. 

7518 Simple cut and fill P1 
Large possible simple cut and fill feature which extends beyond the edge of the Development Area. The fill within this deposit 
is irregular and mixed with an irregular internal structure visible which could be caused by the coarse sediment on the seabed 
visible in the bathymetry data. The feature has a maximum depth of 2.4m recorded below the seabed. 

7519 Simple cut and fill P2 Wide expanse of well-layered possible sands and gravels of likely Holocene age in a simple cut and fill. This feature has an 
irregular shaped base reaching depths of 5.3m below the seabed and extends beyond the edge of the Development Area. 

7520 Infilled depression P2 Gently sloping sided infilled depression feature with well-defined layers, maximum depth of 1.1m from the seabed recorded. 

7521 Infilled depression P2 Isolated and gently sloping sided infilled depression with an uneven base and well-layered sediments of likely Holocene age 
and probably comprising sands and gravels. A maximum depth of 1.4m is recorded below the seabed for this feature. 

7522 Channel P1 
Large area of what could be a possible channel feature within the main Development Area or infilled depressions. The 
channel has an irregular shaped base with numerous phases of fill/sediment accumulation, in parts the sediments are well-
layered but more diffuse in others. The feature has a maximum depth of 6.1m. 

7523 Channel P1 
Large expanse of a possible channel feature with an undulating base and containing well-layered likely sands and gravels of 
probable Holocene age, multiple phases of fill likely present across the feature and a maximum depth of 7m in the most 
southerly part. 

7524 Channel P1 Large curved channel feature that extends beyond the edge of the Development Area contains an undulating base and well-
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layered deposits within likely made up of multiple phases of fill. The channel has a maximum depth of 5.8m recorded. 

7525 Simple cut and fill P2 Reasonably shallow (1.8m from seabed) simple cut and fill feature which extends beyond the edge of the Development Area. 
The feature contains strong, well-layered reflectors of likely sand and gravel sediments and of possible Holocene age. 

7526 Channel P1 
Irregular shaped large channel that narrows in the centre between outcropping geology. Large fairly even and rounded base 
with well-defined layered sediments within likely made up of multiple phases of fill. Maximum 5.4m depth below the seabed in 
the basin like part in the features eastern extent. 

7527 Simple cut and fill P2 Steeply sided simple cut and fill feature with a rounded base and well-layered and defined sediments within likely containing 
sand and gravels of probable Holocene age. Deep 'U' shaped feature with a maximum depth of 7.2m below the seabed. 

7528 Simple cut and fill P2 Simple cut and fill feature with gently sloping sides and a rounded base comprising well-defined layering of likely Holocene 
sands and gravels. Isolated feature with a maximum depth of 3.5m below the seabed recorded. 

Notes 
1. Co-ordinates are in WGS84 UTM29N 
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APPENDIX 2: SEABED ANOMALIES OF ARCHAEOLOGICAL POTENTIAL 

WA 
ID Class. Easting Northing 

A
rc

ha
eo

lo
gi

ca
l 

D
is

cr
im

in
at

io
n 

Length 
(m) 

Width 
(m) 

Height 
(m) 

Magnetic 
Amplitude 

(nT) 
Notes External 

ref 

7000 Debris 676404 6121499 A2 3.2 1.4 0.3 - 

Hard edged and hollow dark reflector anomaly with a 
short but bright shadow within it. Located on a sandy 
and even part of the seabed, non-ferrous isolated debris 
that looks anomalous to the surrounding seabed and 
possible anthropogenic. 

- 

7001 Wreck 676116 6121795 A1 51.4 17.5 3.1 1076 

The Templemore capsized and sank on the 6th 
December 1911, 300m east of Ballycastle harbour. 
Londonderry owned vessel. The vessel was carrying a 
cargo of coal and was 386 tons, 44.2m x 7.3m x 2.4m 
with a steel hull. The wreck is noted as being well-
broken up and reported as a dangerous wreck by the 
UKHO. The condition of the wreck has been reported by 
divers. Templemore was built in 1902 by J FULLERTON 
& CO, PAISLEY. The vessel was owned by H LANE & 
CO, LONDONDERRY at the time of loss. Templemore 
had one boiler and a compound engine producing 88 
NHP with a single shaft. Templemore was en route 
between Ellesmere Port and Londonderry and capsized 
when the cargo shifted in heavy weather. The vessel 
was anchored in Murlough Bay and during a 
subsequent tow, capsized again and sank when the 
cargo shifted. The single passenger and a member of 
the crew of ten died." 
 
Observed as large wreck remains comprising an 
expanse of debris remains made up of hard and diffuse 
edged dark reflectors. One large and thick linear 

UKHO 
3627 
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WA 
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Width 
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Height 
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Magnetic 
Amplitude 

(nT) 
Notes External 

ref 

anomaly to the N which is likely to be part of the hull, 
smaller rectangular dark reflectors with long and bright 
shadows are visible. In the bathymetry the vessels hull 
structure can be recognised orientated north to south, 
slightly disjointed/buried. The wreck has a large 
magnetic anomaly associated with it indicating a ferrous 
construction. Located in an area of the seabed with 
frequent boulders. 

7002 Rope/ 
chain 676013 6121641 A2 101.2 0.5 0.3 - 

Long and thin possible rope or chain remains, visible as 
both a hard edged and diffuse dark reflector with a short 
shadow. Very long and distinctive anomaly and 
orientated north to south with no associated magnetic 
anomaly. 

- 

7003 Debris 684791 6123011 A2 3.9 3.8 2.2 - 

Distinct and hard edged dark reflector with a very bright 
shadow and in a depression, looks almost 'v' shaped on 
a rough and gravelly part of the seabed. Looks more 
anthropogenic than surrounding anomalies and visible 
in the bathymetry data, non-ferrous possible debris. 

- 

7004 Debris 
field 685530 6123904 A2 30.8 22.8 2.3 - 

Large expanse of possible debris remains made up of 
right angled hard edged and diffuse dark reflectors with 
shadows. Possibly just natural geology but look more 
anthropogenic than surrounding anomalies on a rough 
and uneven part of the seabed and visible in the 
bathymetry data, this anomaly has a large magnetic 
target associated with it measuring 507nT. 

- 
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7005 Debris 683438 6122924 A2 6.7 1.7 1.6 - 

Very distinct, medium sized hard edged dark reflector 
with a bright shadow and in a depression, thick 
curvilinear possible debris remain that is isolated and 
very distinctive on a rough and uneven part of the 
seabed. Large, wide scouring to the north discernible 
>45m and this is visible in the bathymetry dataset. 

- 

7006 Dark 
reflector 683019 6123238 A2 5.7 0.9 1.1 - 

Hard edged, medium sized dark reflector anomaly with 
a bright shadow, very distinctive and isolated on a 
sandy and even part of the seabed. No magnetic 
anomaly associated and this is not visible in the 
bathymetry dataset. 

- 

7007 Dark 
reflector 684294 6123567 A2 3.5 1.4 0.9 - 

Hard edged and irregular shaped dark reflector with a 
very bright and distinctive shadow, looks to be broken 
up or two anomalies on a rough and uneven part of the 
seabed. This looks more anthropogenic than 
surrounding anomalies. 

- 

7008 Debris 684386 6122869 A2 5.8 1.2 0.8 - 

Slightly curvilinear, both hard edged and diffuse dark 
reflector with a shadow and in a slight depression. 
Isolated anomaly located on a sandy and even part of 
the seabed, possible anthropogenic. 

- 

7009 Dark 
reflector 684736 6123667 A2 3.9 0.4 0.9 796 

Hard edged and thin dark reflector anomaly with a short 
but bright shadow. This is located on a very rough and 
uneven part of the seabed with frequent boulders, 
however this looks  more distinctive and anthropogenic 
than surrounding anomalies and has a possible large 
magnetic anomaly associated with it 

- 

7010 Dark 
reflector 683314 6122328 A2 2.8 2.8 2.3 - 

Square shaped dark reflector with a bright shadow, very 
distinct and located on a rough and uneven part of the 
seabed. Possibly anthropogenic anomaly not visible in 
the bathymetry and composed of non-ferrous material. 

- 
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7011 Mag 676127 6121234 A2 - - - 56 

Large thin positive monopole anomaly, very distinct in 
data, with no corresponding sidescan anomaly and not 
covered in the bathymetry data, possibly buried ferrous 
debris. 

- 

7012 Mag 676103 6121256 A2 - - - 21 

Medium sized asymmetric dipole possibly affected by a 
noisy background with no corresponding sidescan 
anomaly and not covered in the bathymetry data, 
possibly buried ferrous debris. 

- 

7013 Mag 682987 6122777 A2 - - - 59 Large, wide dipole anomaly that looks more real than 
surrounding anomalies, possibly buried ferrous debris. - 

7014 Mag 683597 6124800 A2 - - - 615 Large irregular shaped dipole, distinct in both image and 
profile, possibly buried ferrous debris. - 

7015 Mag 680705 6124304 A2 - - - 199 Large asymmetric dipole, distinct on both image and 
profile, possibly buried ferrous debris. - 

7016 Mag 678087 6123564 A2 - - - 65 Large dipole, quite distinct in profile but not visible in the 
image, possibly buried ferrous debris. - 

7017 Mag 682803 6124430 A2 - - - 478 Distinct anomaly cut off by range filter and in noisy data. 
Isolated and real looking possibly buried ferrous debris. - 

7018 Mag 683415 6124332 A2 - - - 335 Negative monopole, looks real and large, possibly 
buried ferrous debris. - 

7019 Wreck 677013 6121628 A3 - - - - 

The wreck of a brig, possibly the Minerva, is reported by 
local diver. The Minerva is reported to have been lost on 
the 28th August 1929 whilst carrying a cargo of salt. 
The wreck is said to be very broken up with partly 
exposed timbers. The vessel was of wood and 252 tons. 
The condition of the wreck has been reported by divers. 

NI_SMR 
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7020 Wreck 680321 6123371 A3 - - - - 

The Glentow ran aground in 1915 en route from 
Liverpool. The vessel was stranded on [Cu daff Rocks, 
sic], Fair Head and broke up. A 144 ton coaster, 
carrying coal as ballast. The vessel was steam-driven 
with an iron hull of dimensions 28.9m x 5.8m. The 
condition of the wreck has been reported by divers. 

NI_SMR 

7021 Wreck 680372 6124766 A3 - - - - 

The Santa Maria was torpedoed on the 25th February 
1918. The wreck is recorded by the UKHO as being 
broken in two and lying on its side. The vessel was an 
American oil tanker or 5318 tons, 131.1m x 13.4m x 
8.8m draught with a steel hull. The condition of the 
wreck has been reported by divers. Previously named 
the MINNETONKA. The vessel was built in 1901 by the 
American Shipbuilding Corp in Cleveland Ohio. The 
vessel was owned by the United Steamship Co., of 
Philadelphia at the time of loss. The vessel had four 
boilers, and a triple expansion engine producing 477HP 
with a single shaft. The Santa Maria was en route 
between Chester, USA and the Clyde but was 
torpedoed by U 19 after being separated from its 
convoy during a gale. 

UKHO 
3628 

 
Notes 

1. Co-ordinates are in WGS84 UTM29N 
2. Positional accuracy estimated  ±10m 
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APPENDIX 3: DOCUMENTED MARITIME HERITAGE ASSETS 

Name Type Year 
Lost Description 

Ann sloop 1790 Ann, a sloop from Larne, is reported to have been lost off Ballycastle offshore of the 'salt pans' on the 9th June 1790. 

Baron Haynau  
mid-
1800s An unknown vessel documented as Baron Haynau is reported to have been lost off the north coast in the 1840s or 1850s. 

Blonde 19 net ton 
smack 1857 Blonde, of Belfast, was a 19 ton smack which wrecked at Ballycastle on 12th March 1857. Noted as near the end of the 

pier.  

Brothers smack 1866 A smack referred to as Brothers, from Greenock, is reported to have sank at its anchor in Ballycastle Bay on the 11th 
November 1866. 

Clarissa 19 net ton 
yacht (cutter) 1891 Clarissa is reported to have been a 19 ton yacht (cutter) which stranded in Ballycastle Bay. 

Fame, The  1824 The Fame, is a vessel reported to have run ashore "not expected to be got off", on the 10th October 1824. 

Fleetwing 6 ton yacht 
(cutter) 1890 Fleetwing is documented as an unregistered 6 ton local yacht (cutter) that reportedly stranded on the 1st October 1890 at 

Ballycastle Bay. 
Friends 
Goodwill, The  1783 The Friends Goodwill was reportedly driven ashore, “expected to be got off”, near Ballycastle in 1783. 

Helena, The  1820 The Helena is reported to have wrecked in December 1820 at Ballycastle. 

Hero 43 ton 
schooner 1860 Hero is reported to have been a 43 tom schooner carrying coal which sank following a collision off Ballycastle on the 8th 

September 1860. 
Industry, The  1775 The Industry is reported to have wrecked near Ballycastle in 1775. 

Isabella Fisher 89 ton 
schooner 1860 Isabella Fisher was an 89 ton schooner which reportedly ran ashore at Fair Head and was wrecked whilst carrying pig iron 

on the 20th December 1860.  

Margaret Allan 124 ton 
schooner 1884 Margaret Allan was a 124 ton schooner from Greenock documented to have stranded at Fair Head whilst carrying ballast. 

Myrtle 108 net ton 
steamship 1878 Myrtle is a reported stranding which beached near the old pier at Ballycastle. The vessel was a 108 ton steamship from 

Liverpool carrying a general cargo of potatoes and manure. The vessel was reportedly lost on the 26th January 1878. 
Neptune, The  1787 The Neptune reportedly ran ashore near Ballycastle in 1787. 
Perseverence 224 net ton brig 1841 Perseverance is a documented loss of a 224 ton brig from Belfast, lost near Ballycastle in December 1841. 
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Name Type Year 
Lost Description 

Primrose 2 ton cutter 
(yacht) 1898 Primrose is a documented loss of a local unregistered 2 ton cutter which stranded carrying ballast on rocks in Ballycastle 

Bay, on the 29th September 1898. 

Starling (fishing) steam 
trawler 1902 Starling, a steam trawler from Grimsby, reportedly ran aground in Ballycastle Bay on the 2nd March 1902. The vessel was 

partly salvaged. 

Vulcan 67 net ton 
schooner 1856 Vulcan is documented as a 67 tom schooner from Glasgow which wrecked in Ballycastle Bay on 11th January 1856. 

Amity schooner 1850 Amity is reportedly a schooner of Aberystwyth which ran ashore and was wrecked at Murlough Bay on the 30th or 31st 
March 1850. 

St Tammany, 
The  1799 The St Tammany is a documented loss off the Antrim coast in 1799. 

    
Fawcett Barque/Brig 1881 The fawcett, a 210 ton barque of maryport carrying 400 tons of coal. Stranded and was total losse just off carrickmore bay 
Jessie  1835 The Jessie, unknown vessel that was lost near Ballycastle 
The Morning 
Star  1806 The Morning Star, unknown vessel that stranded ashore near Ballycastle 

Henrietta Brig 1857 Henrietta, 293 ton Brig carrying a cargo of iron from Danzig that started leaking and was shored near eskand rocks near 
Torr-head 
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APPENDIX 4: POLICY, LEGISLATION AND GUIDANCE SUMMARY 

Global Policy and Legislation 
Legislation/Policy Summary 

The World Heritage Convention 
(1972) 

The Convention provides for the identification, protection, 
conservation and presentation of cultural and natural sites of 
“outstanding universal value” for inscription on the World 
Heritage List. The Convention sets out the duties of States 
Parties in identifying potential sites and their role in 
protecting and preserving them. By signing the Convention, 
each country pledges to conserve not only the World 
Heritage sites situated on its territory, but also to protect its 
national heritage. The 1972 UNESCO World Heritage 
Convention was ratified by the UK in 1984 and the UK 
currently has 28 World Heritage Sites. 

United Nations Convention on the 
Law of the Sea 1982 

UNCLOS 1982 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’. Article 303 also provides for 
coastal states to exert a degree of control over the 
archaeological heritage to 24 nautical miles, though the UK 
has not introduced any measures to implement this right. 

International Council of Monuments 
and Sites Charter on the Protection 
and Management of Underwater 
Cultural Heritage (1996) (the Sofia 
Charter) 

The Charter upon which the Annex of the UNESCO 
Convention is largely based includes a series of statements 
regarding best practice, intending ‘to ensure that all 
investigations are explicit in their aims, methodology and 
anticipated results so that the intention of each project is 
transparent to all’.  The UK is a member of the International 
Council of Monuments and Sites. 

UNESCO Convention on the 
Protection of the Underwater 
Cultural Heritage (2001)  

The UNESCO Convention was concluded in 2001, and is a 
comprehensive attempt to codify the law internationally with 
regards to underwater archaeological heritage.  The UK 
abstained in the vote on the final draft of the Convention, 
however, it has stated that it has adopted the Annex of the 
Convention, which governs the conduct of archaeological 
investigations, as best practice for archaeology.  Although 
the UK is not a signatory, the convention entered into force 
on 2nd January 2009 having been signed or ratified by 20 
member states. 

 
  

http://whc.unesco.org/pg.cfm?cid=246
http://whc.unesco.org/pg.cfm?cid=246
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European Policy and Legislation 
Legislation/Policy Summary 

European Convention on the 
Protection of the Archaeological 
Heritage (Revised) (1992) (the 
Valletta Convention) 

The Valletta Convention was ratified by the UK 
Government in 2000 and came into force in 2001.  The 
convention binds the UK to implement protective 
measures for the archaeological heritage within the 
jurisdiction of each party, including sea areas.  Insofar 
as the UK exerts jurisdiction over the Continental Shelf, 
then it would appear that the provisions of the Valletta 
Convention apply to that jurisdiction. 

European Landscape Convention 
(2000) 

The European Landscape Convention (2000) became 
binding on the UK from 1 March 2007.  Its principal 
clauses require the Government to protect and manage 
landscapes and to integrate landscape into regional and 
town planning policies including its cultural, 
environmental, agricultural, social and economic 
policies.  The Convention applies to the entire territory of 
the UK and includes land, inland water and marine 
areas.  It is not regarded as applying to sea areas 
regulated by the UK that lie beyond territorial waters. 
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UK Policy and Legislation 
Legislation/Policy Summary 

Protection of Wrecks Act (PWA) 
(1973): Section One 
 

Wrecks and wreckage of historical, archaeological or 
artistic importance can be protected by way of 
designation.  It is an offence to carry out certain 
activities in a defined area surrounding a wreck that has 
been designated, unless a licence for those activities 
has been obtained.   

PWA (1973): Section Two 

This provides protection for wrecks that are designated 
as dangerous due to their contents and is administered 
by the Maritime and Coastguard Agency through the 
Receiver of Wreck. 

The Planning (Listed Buildings 
and Conservation Areas) Act 
1990 

Works affecting Listed Buildings or structures and 
Conservation Areas are subject to additional planning 
controls administered by Local Planning Authorities 
(LPAs). 

Protection of Military Remains 
Act (1986) 

Under the Protection of Military Remains Act (1986), all 
aircraft that have crashed in military service are 
automatically protected.  Maritime vessels lost during 
military service are not automatically protected although 
the MoD has powers to protect any vessel that was in 
military service when lost.  The MoD can designate 
‘controlled sites’ around wrecks whose position is known 
and can designate named vessels as ‘protected places’ 
even if the position of the wreck is not known. It is not 
necessary to demonstrate the presence of human 
remains at either ‘controlled sites’ or ‘protected places’. 

Merchant Shipping Act (1995) 

This Act sets out the procedures for determining the 
ownership of underwater finds that turn out to be ‘wreck’, 
defined as any flotsam, jetsam, derelict and lagan found 
in or on the shores of the sea or any tidal water.  It 
includes ship, aircraft, hovercraft, parts of these, their 
cargo or equipment.  If any such finds are brought 
ashore, the salvor is required to give notice to the 
Receiver of Wreck that he/she has found or taken 
possession of them and, as directed by the Receiver, 
either hold them pending the Receiver’s order or deliver 
them to the Receiver.  The act is administered by the 
Maritime and Coastguard Agency. 

Marine and Coastal Access Act 
(2009) 

Under the Marine and Coastal Access Act (2009) the UK 
was divided into marine planning regions with an 
associated plan authority responsible for preparing a 
marine plan for that area.  

Revised Draft Overarching 
National Policy Statement for 
Energy (EN-1) (Department for 
Energy and Climate Change, 
2010) 

This National Policy Statement (NPS) sets out national 
policy for energy infrastructure, and the importance of 
archaeological assessment in the development process. 
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Legislation/Policy Summary 

Revised Draft National Policy 
Statement for Renewable Energy 
Infrastructure (EN-3) (Department 
for Energy and Climate Change, 
2010) 

This NPS, taken together with the overarching NPS (EN-
1), provides the primary basis for decisions by the 
Planning Inspectorate on renewable energy 
infrastructure development applications.  It sets out the 
importance of the historic environment and the ways it 
can be impacted be development, outlines guidance for 
application assessments, Planning Inspectorate decision 
making, and mitigation measures. 

Revised Draft National Policy 
Statement for Energy  (EN-5) 
(Department for Energy and 
Climate Change, 2010) 

This NPS, taken together with the overarching NPS (EN-
1) provides for decision making on above ground 
electricity lines of 132kv and over and other electricity 
networks associated with a Nationally Significant 
Infrastructure Project e.g.  substations and converted 
stations. 

Marine Policy Statement 2011 

The Marine Policy Statement was jointly published by all 
UK Administrations in March 2011 as part of a new 
system of marine planning being introduced across UK 
seas.  
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Legislation/Policy Summary 

Enterprise and Regulatory 
Reform Act 2013 

In April 2013 a further Act was Given Royal Assent 
which has implications for listed buildings and 
conservation areas. A provision for the reduction of 
legislative burdens as part of the includes heritage 
planning regulation (Schedule 17) with amendments to 
the National Heritage Act (1983), the Town and Country 
Planning Act (1990) and the Planning (Listed Buildings 
and Conservation Areas) Act (1990). The key provisions 
are as follows: 
 Listing of buildings: 

o Allows for certain structures or objects to be excluded 
from the listing and for the identification of specific 
features not of special architectural or historic interest. 

 Conservation Area Consent: 

o Removes the need to obtain Conservation Area 
Consent for the demolition of an unlisted building within 
a conservation area in England and only planning 
permission from the local planning authority will be 
required. 

 Heritage Partnership Agreements: 

o Provides for the owners of listed buildings to enter into 
Heritage Partnership Agreements (HPA) with their local 
planning authority setting out works for which listed 
building consent is granted, excluding demolition. Other 
parties may join the HPA such as the Secretary of 
State, English Heritage or others by virtue of their 
interests in the building and its care. 

 Listed Building Consent Orders and Local Listed 
Building Consent Orders 

o Introduces a system of local and national consent 
orders for classes of listed buildings, authorising 
particular works for the alteration or extension of those 
buildings without the need for Listed Building Consent. 
National Consent Orders made by the Secretary of 
State may apply to a specific class of listed building in 
the whole of England while local Consent Orders will 
apply only within the area administered by the local 
authority.  

 Certificate of Lawfulness: 

o Allows for the issuing of a certificate of lawful proposed 
works (valid for ten years) that sets out works to a listed 
building that will not affect the character of the listed 
building, i.e. that will not affect its special architectural 
or historical interest. 

 Certificates of Immunity: 

o Allows for the application, at any time and by any 
person undertaking development, for a Certificate of 
Immunity from listing for buildings affected by that 
development.  
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Northern Ireland Policy and Legislation 
The Northern Ireland Environment Agency (NIEA) (formerly the Environment and Heritage Service) 
is the government agency body responsible for protecting and conserving the natural and built 
environment in Northern Ireland. The Department of Environment Northern Ireland (DOENI) also 
provides Information: 

• Legislation: http://www.doeni.gov.uk/niea/built-home/recording/maritime-r/legislation-2.htm 
(last accessed 16/01/2015). 

• Guidance: http://www.doeni.gov.uk/index/protect_the_environment/water/marine-
home/marine_historic_environment.htm (last accessed 16/01/2015). 

 
Legislation/Policy Summary 

Historic Monuments and 
Archaeological Objects (Northern 
Ireland) Order 1995 

Replaces the Ancient Monuments and Archaeological 
Areas Act 1979 in Northern Ireland. ) Provides for the 
protection of all archaeological sites and objects 
including those below the high water mark on the 
foreshore and the seabed. Article 38(1) states that a 
monument situated in, on or under the seabed within the 
seaward limits of territorial waters adjacent to Northern 
Ireland may be included in the schedule under Article 
3(1). Article 38(5) grants powers conferred by Article 24 
to conduct archaeological investigations in territorial 
waters. 

Planning Policy Statement 6: 
Planning, Archaeology and The 
Built Heritage (1999) 

Sets out the Department of the Environment's planning 
policies for the protection and conservation of 
archaeological remains and features of the built 
heritage. In March 2011 the Department published a 
revised Annex C: 'Criteria for Listing'. 

Marine and Coastal Access Act 
2009 (Marine Policy Statement 
2011) 

The Department of the Environment in Northern Ireland 
has powers over marine planning, licensing and 
conservation over the Northern Ireland offshore region. 
The inshore area (to 12nm) is covered by Northern 
Ireland Legislation. 

Marine Act (Northern Ireland) 
2013 

Applies to the Northern Ireland ‘inshore region’ (the 
territorial sea and the seabed adjacent to Northern 
Ireland out to 12 nautical miles). Under the Act, the 
Department of the Environment may prepare a marine 
plan for all or part of the inshore region. As the inshore 
region overlaps with the area covered by terrestrial 
planning, which extends to the low water mark, a marine 
plan must be compatible with any related terrestrial 
development plan. 

 
  

http://www.doeni.gov.uk/niea/built-home/recording/maritime-r/legislation-2.htm
http://www.doeni.gov.uk/index/protect_the_environment/water/marine-home/marine_historic_environment.htm
http://www.doeni.gov.uk/index/protect_the_environment/water/marine-home/marine_historic_environment.htm
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General Guidance 
Guidance Summary 
Identifying and Protecting 
Palaeolithic Remains: 
Archaeological Guidance for 
Planning Authorities and 
Developers (English Heritage 
1998) 

This draws attention to the importance of Palaeolithic 
remains and states that they must be considered in line 
with planning policy when potentially affected by 
development proposals. 

Military Aircraft Crash Sites 
(English Heritage 2002) 

This provides archaeological guidance regarding the 
significance and future management of military aircraft 
crash sites.  It outlines the importance of aircraft crash 
sites and indicates that they should be considered 
where they are affected by development proposals.   

Code of Practice for Seabed 
Developers, Joint Nautical 
Archaeology Policy Committee 
(JNAPC) 2006 

This voluntary code provides a framework for seabed 
developers similar to the principles found in current 
policy and practice on land.  The aim of the Code is to 
ensure a best practice model for seabed development.  
The Code offers guidance to developers on issues such 
as risk management and legislative implications. 

COWRIE: Historic Environment 
Guidance for the Offshore 
Renewable Energy Sector 
(Wessex Archaeology 2007) 

Of relevance to the offshore renewable energy sector, 
this guidance is intended to promote the development of 
best practice in relation to the marine historic 
environment.  It is also intended to promote an 
understanding of conservation issues arising from the 
effects of offshore renewable energy projects on the 
historic environment.   

COWRIE: Guidance for 
Assessment of Cumulative 
Impacts on the Historic 
Environment from Offshore 
Renewable Energy (Oxford 
Archaeology 2008) 

This report provides guidance for the assessment of 
cumulative impacts on the historic environment from 
offshore renewable energy projects.  It outlines the 
cumulative (additive / changes) and synergistic (impact 
interactions) effects that should be considered. 

Model Clauses for Archaeological 
Written Schemes of 
Investigations (Crown Estate and 
Wessex Archaeology 2010) 

This document outlines Model Clauses which can be 
referred to in scheme-specific Written Scheme of 
Investigation (WSI) without the need to repeat them in 
the WSI itself.  The Model Clauses draw upon a corpus 
of practical experience in developing and agreeing 
methodological clauses WSI-by-WSI in the course of 
Round 1 and Round 2 offshore wind farm development, 
and in the course of other forms of marine development. 

COWRIE: Offshore Geotechnical 
Investigations and Historic 
Environment Analysis: Guidance 
for the Renewable Energy Sector 
(Emu 2011) 

This report provides guidance on how best to achieve 
the integration of offshore geotechnical investigations 
and their data outputs, arising from offshore renewable 
energy projects, with archaeological historic 
environment analysis, and ensure optimum use of 
geotechnical data.   
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Guidance Summary 

The Setting of Heritage Assets 
(English Heritage, 2011 revised 
2012) 

This document sets out English Heritage guidance on 
managing change within the settings of heritage assets, 
including archaeological remains and historic buildings, 
sites, areas, and landscapes.  It provides the basis for 
advice by English Heritage on the setting of heritage 
assets when responding to consultations and when 
assessing the implications of development proposals. It 
is also intended to assist others involved with managing 
development that may affect the setting of heritage 
assets. 

Historic Environment Guidance 
for Wave and Tidal Energy (Firth 
2013) 

This document sets out guidance on behalf of English 
Heritage, Historic Scotland and Cadw. It provides 
context to facilitate improved communication between 
wave and tidal developers, regulators, curators, 
environmental and engineering consultants and 
archaeological contractors and consultants. 

Standard and Guidance for 
Historic Environment Desk-based 
Assessment (Chartered Institute 
for Archaeologists, December 
2014)  
 

This guidance seeks to define good practice for the 
execution and reporting of desk-based assessment, in 
line with the by-laws of the Chartered Institute for 
Archaeologists (CIfA). The current Standard and 
guidance was published in December 2014 in light of the 
chartered status. 
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1 Appendix 14.1 - Baseline Report 

1.1 Introduction 

This Baseline Report has been prepared by Soltys Brewster Consulting and should be read in 
conjunction with Chapter 14 of the Environmental Statement (ES).  

The baseline assessment has been undertaken to identify current planning policy, statutory 
and non statutory seascape/landscape designations, recreational walking and cycling routes, 
plus transport routes within the 15km study area and that are relevant to the type of 
development proposed. The existing character and value of both the seascape and 
landscape within study area has also been determined. 

1.2 Methodology 

The Seascape and Landscape Visual Impact Assessment (SLVIA) Baseline Report includes a 
desk based review of planning policy and published seascape and landscape character 
assessments for the study area. This desk based assessment reviewed current seascape and 
landscape planning policy within the 15km study area, relevant to the type of development 
proposed, plus through the use of published seascape and landscape character assessments, 
the identification of clearly defined seascape and landscape character areas.  

Statutory and non statutory designations, scenic driving routes, walking routes and national 
cycle routes were also indentified. 

The desk based review was followed by field assessment surveys, which were carried out by 
a Chartered Landscape Architect in April 2016, to confirm the initial findings.   

The Baseline Report contains the following sections: 

 Legislation and Policy Context 

 Baseline Conditions 

 Landscape Designations 

 Baseline Assessment of Landscape Character 

 Baseline Assessment of Seascape Character 
 

1.3 LEGISLATION AND POLICY CONTEXT 

As of April 1st 2015, planning decisions within Northern Ireland are now the remit of the 
eleven new Council areas which have been created as part of the Local Government reform 
programme. The terrestrial portion of the study area falls within the current geographic 
boundary of Causeway Coast and Glens Borough Council. Central government will retain 
responsibility for regional planning policy, the determination of regionally significant and 
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called-in applications, and planning legislation. As the development falls outside the district 
boundary of Causeway Coast and Glens, planning decisions in relation to the development 
will be the remit of the Government Department for Agriculture, Environment and Rural 
Affairs (DAERA) 

1.3.1 Regional Development Strategy (RDS) 2035 - Building a Better Future 

The Regional Development Strategy 2035 for Northern Ireland was published in September 
2010 and is the spatial strategy of the Executive and supersedes the original strategy first 
published in 2001 (Shaping our Future, Regional Development Strategy for Northern Ireland 
2025). The RDS will influence the future distribution of development throughout the Region 
including the marine area and is material to decisions on individual planning applications and 
appeals. The RDS contains eight key aims including one which relates to the environment, 
and is of relevance to this assessment, which is to protect and enhance the environment for 
its own sake which notes: 

“Protecting the environment is essential for enhancing the quality of life of current and 
future generations. Northern Ireland’s environment is one of its greatest assets, with 
stunning landscapes, an outstanding coastline, a complex variety of wildlife and a rich built 
heritage for the ecosystem services it provides, and its sense of place and history for all” as 
stated in the  Regional Development Strategy (RDS) 2035 - Building a Better Future, page 
19. 

Within the strategy there are two types of Strategic Guidance, providing long term policy 
direction to guide public, private and community sectors: 

Regional Guidance (RG) – This applies to everywhere in the Region and is presented under 
the 3 sustainable development themes of Economy, Society and Environment. 

Spatial Framework Guidance (SFG) – This is additional to the Region-wide guidance and is 
tailored to each of the five components of the spatial framework which are: 

 The Metropolitan Area centred on Belfast 

 Londonderry 

 Hubs and Clusters of Hubs 

 Gateways and Corridors 

Under Regional Guidance – Environment, the following is of relevance to this assessment: 

 RG11: Conserve, protect and, where possible, enhance our built heritage and our 
natural environment. 

Built Heritage 

 Identify, protect and conserve the built heritage, including archaeological sites and 
monuments and historic buildings. 

 Identify, protect and conserve the character and built heritage assets within cities 
towns and villages. 

 Maintain the integrity of built heritage assets, including historic landscapes 

Natural Environment 
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 Sustain and enhance biodiversity. 

 Identify, establish, protect and manage ecological networks. 

 Protect and encourage green and blue infrastructure within urban areas. 

 Protect and manage important geological and geomorphological features. 

 Protect, enhance and manage the coast. 

 Protect, enhance and restore the quality of inland water bodies. 

 Recognise and promote the conservation of local identity and distinctive landscape 
character. 

 Conserve, protect and where possible enhance areas recognised for their 
landscape quality. 

 Protect designated areas of countryside from inappropriate development (either 
directly or indirectly) and continue to assess areas for designation. 

 Consider the establishment of one or more National Parks. 

Under the Spatial Framework guidance section, the strategy identifies Main and Local Hubs 
across the Region one of which includes the town of Ballycastle: 

“Ballycastle with a population of nearly 5,500 is a small coastal town between the Giant’s 
Causeway and Causeway Coast World Heritage Site and the Glens of Antrim. The town’s 
historic built form, seafront and landscapes all need to be protected and enhanced” as 
stated in the. Regional Development Strategy (RDS) 2035 - Building a Better Future, 
paragraph 3.67, page 65. 

Renewable energy is also covered within the Regional Development Strategy under Section 4 
-Regionally Significant Economic Infrastructure. This includes strategic projects which will 
contribute to economic infrastructure development which include projects that contribute 
to the achievement of renewable energy targets. 

“Development of Northern Ireland’s renewable energy sources is vital to increase its 
energy security, help combat climate change and achieve renewable energy targets. This is 
likely to mean an increase in the number of wind farms both on shore and off shore and 
the need to diversify renewables to include electricity from other sources such as tidal 
stream and bio-energy sources” as stated in the Regional Development Strategy (RDS) 
2035 - Building a Better Future, paragraph 4.15, page 84. 

1.3.2 Planning Strategy for Rural Northern Ireland 1993 (PSRNI) 

In 1993, the Department of the Environment Planning Service published ‘A Planning Strategy 
for Northern Ireland’ which covers all the towns, villages and countryside of Northern 
Ireland outside Belfast (and adjoining built up areas) and Londonderry. The strategy 
primarily provided a compendium of planning policies. The rural strategy is progressively 
being replaced by the RDS, up to date Planning Policy Statements and also by current Area 
Plans. Policies of the Rural Strategy will remain a material consideration in the determination 
of planning applications until replaced by these documents. 

The strategy established the objectives and the policies for land use and development 
appropriate to the particular circumstances of Northern Ireland which needed to be 
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considered on a scale wider than the individual District Council Area. The Strategy included 
both Strategic Policies and Regional Policies.  An outline of relevant policy has been listed 
below with the subsequent PPS that has superseded it. The replacement PPS and any 
additional policy statements which are now relevant are outlined in the subsequent section. 
– Planning Policy Statements. 

1.3.2.1 Strategic Policies 

 SP12: Rural Landscapes - To protect rural landscapes from excessive or 
inappropriate development by the designation of Green Belts and Countryside 
Policy Areas (Superseded by PPS21: Sustainable Development in the Countryside). 

 SP13: The Coast -To protect the coast from inappropriate development 
(Superseded by PPS21: Sustainable Development in the Countryside, in so far as it 
relates to Green Belts and the Countryside Policy Areas). 

 SP16: Environmental Protection - To protect the rural environment (Superseded by 
PPS21: Sustainable Development in the Countryside). 

1.3.2.2 Regional Policies 

 CON 5: Conservation Areas – To preserve and where possible enhance the 
character and appearance of Conservation Areas (Superseded by PPS6: Planning, 
Archaeology and the Built Heritage). 

 CON 7: Historic Parks and Gardens - To protect the special attributes of parks, 
gardens and estates, which are of historic interest, from inappropriate 
development (Superseded by PPS6: Planning, Archaeology and the Built Heritage). 

 CO 1: The Undeveloped Coast – To conserve the natural character and landscape of 
the developed coast (Superseded by Draft PPS16: Tourism). 

 CO 3: Areas of Amenity or Conservation Value on the Coast - To protect from 
development those parts of the coast, within urban areas, which are important in 
terms of their amenity or nature conservation (Superseded by Draft PPS16: 
Tourism). 

1.3.3 Planning Policy Statements 

As discussed above, Planning Policies Statements (PPS) are gradually replacing the policy 
provisions of the Planning Strategy for Rural Northern Ireland and only a limited number of 
policies within the PSRNI remain. Planning Policy Statements (PPS) contain policies on land-
use and other planning matters. They set out the main planning considerations that DAERA 
takes into account in assessing proposals for the various forms of development and are 
relevant to the preparation of development plans. They are also material to decisions on 
individual planning applications and appeals.  The following PPS that are now of relevance to 
this assessment include: 
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1.3.3.1 PPS21: Sustainable Development in the Countryside June 2010 

The purpose of PPS21 is to set out planning policies for development in the countryside. 
Countryside has been defined as ‘land’ lying outside of settlement limits as identified in 
development plans; therefore it is not considered that whilst PPS21 supersedes some 
provision within SP12 Rural Landscapes, which is considered to be of relevance, for the 
purposes of this assessment, policies within the new PPS21 are not considered to apply. 

1.3.3.2 PPS16: Tourism June 2013 

Policy Objectives: 

The aim of this Planning Policy Statement is to manage the provision of sustainable and high 
quality tourism developments in appropriate locations within the built and natural 
environment. 

The objectives of this statement are to: 

 facilitate sustainable tourism development in an environmentally sensitive manner; 

 safeguard tourism assets from inappropriate development; 

 utilise and develop the tourism potential of settlements by facilitating tourism 
development of an appropriate nature, location and scale; 

 sustain a vibrant rural community by supporting tourism development of an 
appropriate nature, location and scale in rural areas; 

 ensure a high standard of quality and design for all tourism development. 

1.3.3.3 Policy TSM 8: Safeguarding of Tourism Assets  

Planning permission will not be granted for development that would in itself or in 
combination with existing and approved development in the locality have an adverse impact 
on a tourism asset such as to significantly compromise its tourist value.  

For the purposes of this statement, a tourism asset is defined as any feature associated with 
the built or natural environment which is of intrinsic interests to tourists. 

The safeguarding of tourism assets from unnecessary inappropriate or excessive 
development is a vital element in securing a viable and sustainable tourism industry. To 
allow such development could damage the intrinsic character and quality of the asset and 
diminish its effectiveness in attracting tourists. 

This policy is applicable to all forms of development which may include visual impact, for 
example within an area of high landscape quality or in a Conservation Area, either of which 
could be important for attracting tourists. Adverse impacts on a tourism asset could also 
arise through other sources, for example odour, noise, dust or pollution of air or 
watercourses. What constitutes ‘adverse impact’ and the determination of the extent of its 
influence is matters of planning judgement and each case will be assessed on its merits. 

However this policy is not intended to prevent all development. Development that will not 
significantly compromise the overall tourism value of the asset may be facilitated. Where the 
tourism asset is large scale, for example an AONB, key locations of tourism value at a local 
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level should be safeguarded. Development of a tourist amenity intended to provide 
sustainable access to or interpretation of a tourism asset, as provided for through policy TSM 
2, will be required to be sensitive to its inherent qualities and setting that underpin its 
tourism value. Future development plans that identify tourism assets will provide further 
guidance as appropriate. 

Some tourism assets are already subject to protection from inappropriate or excessive 
development through statutory designation, existing planning policy, or development plans 
and sometimes by a combination of all of these measures. This policy is intended to 
compliment such measure in the specific interests of tourism while affording protection to 
other undesignated environmental assets on the basis of their tourism value alone. The 
requirements of non-planning legislation, particularly in relation to public health and the 
regulation of environmental pollution may obviate the need to regulate the inappropriate 
development through the application of this policy. 

1.3.3.4 PPS6: Planning, Archaeology and the Built Heritage March 1999 (Replacing CON7: 
Historic Parks and Gardens and CON 5: Conservation Areas).  

The purpose of PPS6 is to set out the department’s planning policies for the protection and 
conservation of archaeological remains and features of built heritage. It embodies the 
Government’s commitment to sustainable development and environmental stewardship. 
The following policy within PPS6 sets out the main considerations that will be taken into 
account in assessing proposals that may affect the archaeology and built heritage. 

1.3.3.5 Policy BH5: The Protection of World Heritage Sites   

The Department will operate a presumption in favour of the preservation of World Heritage 
Sites. Development which would adversely affect such sites or the integrity of their setting 
will not be permitted unless there are exceptional circumstances. 

Policy BH6: The Protection of Parks, Gardens and Demesnes of Special Historic Interest – The 
Department will not normally permit development which would lead to the loss of, or cause 
harm to, the  character, principle components or setting of parks, gardens and demesnes of 
special historic in. Where planning is granted this will normally be conditional on the 
recording of any features of interest which will be lost before development commences. 

1.3.3.6 Planning Policy BH12: New Development in a Conservation Area  

The Department will normally only permit development proposals for new buildings, 
alterations, extensions and changes of use in, or which impact on the setting of, a 
conservation area where all the criteria are met: 

 The development preserves or enhances the character and appearance of the area, 

 The development is in sympathy with the characteristic built form of the area, 

 The scale, form, materials and detailing of the development respects the 
characteristics of adjoining buildings in the area, 

 The development does not result in environmental problems such as noise, 
nuisance or disturbance which would be detrimental to the particular character of 
the area, 
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 Important views within, into and out of the area are protected, 

 Trees and other landscape features contributing to the character or appearance of 
the area are protected; and 

 The development conforms with the guidance set out in conservation area 
documents.  

The Setting of Conservation Areas 

“Special care is also needed in the location and design of development proposals close to a 
conservation area. Inappropriate development outside a conservation area can have a 
detrimental effect on the character and setting of the area. In such cases new development 
will be expected to respect the character and appearance of the adjacent conservation 
area while the Department will also seek to retain important views in and out of the area” 
as stated in Planning Policy BH12: New Development in a Conservation Area, Paragraph 
7.12 

1.3.3.7 PPS18: Renewable Energy 

Policy Objectives 

The aim of this statement is to facilitate the siting of renewable energy generating facilities 
in appropriate locations within the built and natural environment in order to achieve 
Northern Ireland’s renewable energy targets. 

The objectives of the Statement are: 

 To ensure that the environmental, landscape, visual and amenity impacts 
associated with or arising from renewable energy developments are adequately 
addressed, 

 To ensure adequate protection of the Region’s built and natural, and cultural 
features; and 

 To facilitate the integration of renewable energy technology into the design, siting 
and layout of new development and promote greater application of the principles 
of Passive Solar Design. 

Policy RE1: Renewable Energy Development   

Development that generates energy from renewable resources will be permitted provided 
the proposal, and any associated buildings and infrastructure, will not result in unacceptable 
adverse impact on: 

 Public safety, human health, or residential amenity, 

 Visual amenity and landscape character, 

 Biodiversity, nature conservation or built heritage interests, 

 Local natural resources, such as air quality or water quality; and 

 Public access to the countryside. 

Proposals will be expected to be located at, or as close as possible to, the source of the 
resource needed for that particular technology, unless, in the case of a Combined Heat and 
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Power scheme or a biomass heating scheme, it can be demonstrated that the benefits of the 
scheme outweigh the need for transportation and an end user is identified. 

Where any project is likely to result in unavoidable damage during its installation, operation 
or decommissioning, the application will need to indicate how this will be minimised and 
mitigated, including details of any proposed compensatory measures, such as habitat 
management plan or the creation of a new habitat. This matter will need to be agreed 
before planning permission is granted. 

The wider environmental, economic and social benefits of all proposals for renewable 
energy projects are material considerations that will be given significant weight in 
determining whether planning permission should be granted.  

1.3.3.8 Natural and Built Heritage Considerations 

“In all cases careful consideration will be given to the scale, siting, design and layout of the 
proposal. The significance of environmental effects may depend on the type and scale of 
the renewable energy development and the sensitivity of the location. As the sensitivity of 
location between and within different designated areas can vary, each proposal will be 
assessed against the specific reason for designation, taking into account uniqueness, 
beauty, and character of landscape, habitat and species, physiographic, geological, 
heritage and cultural features” as stated in Planning Policy Statement 18, Renewable 
Energy, August 2009, DOENI, Paragraph 4.5, page 10. 

1.3.3.9 Landscape and Visual Effects of Renewable Energy Development 

“The landscape and visual effects or particular renewable energy developments will vary 
on a case by case basis according to the type of development, its location and the 
landscape setting of the proposed development. Some of these effects may be minimised 
through appropriate siting, design and landscaping schemes, depending on the size and 
type of development proposed” as stated in Planning Policy Statement 18, Renewable 
Energy, August 2009, DOENI, Paragraph 4.5, page 11. 

 

1.3.4 A Strategic Planning Policy Statement for Northern Ireland (SPPS): 
Planning for Sustainable Development September 2015 

This document consolidates 20 separate policy publications into one document and sets out 
the core planning principles to underpin delivery of the reformed two-tier planning system 
from April 2015. The SPPS will support and guide local plan-making, the design and delivery 
of individual development proposals and the determination of planning applications and 
appeals. It will form a material consideration in planning decisions. The following provisions 
that are relevant to this assessment will provide the broad strategic planning policy 
framework which councils, or as the case may be, the Department should take into account 
in the delivery of plan-making and decision-taking functions. 
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1.3.4.1 Archaeology and the Built Heritage   

The regional strategic objectives for archaeology and built heritage are to: 

 Secure the protection, conservation and, where possible, the enhancement of our 
built and archaeological heritage;  

 Promote sustainable development and environmental stewardship with regard to 
our built and archaeological heritage; and  

 Deliver economic and community benefit through conservation that facilitates 
productive use of built heritage assets and opportunities for investment, whilst 
safeguarding their historic or architectural integrity.  

“The following strategic policy must be taken into account in the preparation of Local 
Development Plans (LDPs) and in the determination of planning applications.”  as stated in 
the  Strategic Planning Policy Statement for Northern Ireland (SPPS): Planning for 
Sustainable Development, September 2015, DOENI, Paragraph 6.5, Page 38. 

1.3.4.2 World Heritage Sites 

“Development that would adversely affect the Outstanding Universal Value of a World 
Heritage Site (WHS) or the integrity of its setting must not be permitted unless there are 
overriding exceptional circumstances.  

Inclusion of a WHS on a list published by UNESCO highlights the outstanding international 
importance of the site as a material consideration in the determination of planning and 
listed building consent applications, and appeals. Planning authorities must carefully 
consider applications affecting the Outstanding Universal Value of such sites, particularly 
taking into account the safeguarding of critical views to and from the site, the access and 
public approaches to the site and the understanding and enjoyment of the site by visitors”. 
as stated in the Planning for Sustainable Development, September 2015, DOENI, 
Paragraph 6.6 – 6.7, Page 38. 

1.3.4.3 Archaeology 

“Archaeological remains of regional importance – Development which would adversely 
affect such sites or the integrity of their setting should only be permitted in exceptional 
circumstances….this policy approach should also apply to sites which, whilst not schedules 
presently, would otherwise merit statutory protection.  

Development proposals which would adversely affect archaeological remains of local 
importance or their setting should only be permitted where the council or the Department 
considered that the importance of the proposed development or other material 
considerations outweigh the value of the remains and/or their settings” as stated in the 
Planning for Sustainable Development, September 2015, DOENI, Paragraph 6.8, Page 38. 

1.3.4.4 Historic Parks, Gardens and Demesnes 

“Planning permission should not be granted for developments that would lead to the loss 
of, or cause harm to, the overall character, principle components or setting of Historic 
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Parks, Gardens and Demesnes” as stated in the Planning for Sustainable Development, 
September 2015, DOENI, Paragraph 6.16, Page 40. 

1.3.4.5 Coastal Development  

The regional strategic objectives for coastal development are to: 

 Conserve the natural character and landscape of the undeveloped coast and to 
protect it from excessive, inappropriate or obtrusive development; and 

 Facilitate appropriate development in coastal settlements and other parts of the 
developed coastline (subject to all other relevant planning policies) that 
contributes to a sustainable economy and which is sensitive to its coastal location. 

“There are few types of development which require a coastal location and the undeveloped 
coast will rarely be an appropriate location for new development. Where new 
development requires a coastal location, it must normally be directed into coastal 
settlements and other parts of the developed coast.  

In dealing with proposals that require a coastal location, planning authorities, must 
carefully assess the need for such development, its benefits for the local or regional 
economy and potential impacts on the environment. Development should only be 
permitted on the undeveloped coast where the proposal is of such national or regional 
importance as to outweigh any potential detrimental impact on the coastal environment 
and where there is no feasible alternative site within an existing urban area in the locality.  

Within the developed coast, areas of amenity value (such as parks, outdoor sports / play 
areas and coastal walkways) and areas or features designated for their importance to the 
archaeological, built or natural heritage, should be protected from inappropriate 
development. The relevant policies set out elsewhere in the SPPS will apply to all such 
areas and designations” as stated in the Planning for Sustainable Development, September 
2015, DOENI, Paragraph 6.37 – 6.39, Page 46. 

1.3.4.6 Natural Heritage  

The regional strategic objectives for natural heritage are to: 

 Protect, conserve, enhance and restore the abundance, quality, diversity and 
distinctiveness of the region’s natural heritage,  

 Further sustainable development by ensuring that natural heritage and associated 
diversity is conserved and enhanced as an integral part of social, economic and 
environmental development,  

 Assist in meeting international (including European), national and local 
responsibilities and obligations in the protection and enhancement of the natural 
heritage,  

 Contribute to rural renewal and urban regeneration by ensuring developments 
take account of the role and value of natural heritage in supporting economic 
diversification and contributing to a high quality environment; and  
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 Take actions to reduce our carbon footprint and facilitate adaptation to climate 
change.  

 “Planning authorities should ensure that the potential effects on landscape and natural 
heritage, including the cumulative effect of development are considered. With careful 
planning and design the potential for conflict can be minimised and enhancement of 
features brought about” as stated in the Planning for Sustainable Development, 
September 2015, DOENI, Paragraph 6.198, Page 85.  

1.3.4.7 Renewable Energy 

The policy objectives for renewable energy are to: 

 Ensure that the environmental, landscape, visual and amenity impacts are 
associated with or arising from renewable energy development are adequately 
addressed, 

 Ensure adequate protection of the region’s built, natural, and cultural heritage 
features; and  

 Facilitate the integration of renewable energy technology into the design, siting 
and layout of new development and promote greater application of the principles 
of Passive Solar Design. 

Renewable energy development proposals in the marine environment are managed under a 
separate consenting regime within the framework of the UK Marine Policy Statement. 

1.3.5 UK Marine Policy Statement March 2011 

In 2011, HM Government published the UK Marine Policy Statement which is the framework 
for preparing Marine Plans and taking decisions affecting the marine environment. The 
Secretary of State, Scottish Ministers, Welsh Ministers and the Department of the 
Environment in Northern Ireland are jointly adopting the MPS. This is a key step towards 
achieving the vision shared by the UK Administrations of having:  

“clean, healthy, safe, productive and biologically diverse oceans and seas" as stated in the 
UK Marine Policy Statement, HM Government Northern Ireland Executive, Scottish 
Government Welsh Assembly Government, March 2011, Paragraph 1.2.2, Page 8  

Across the UK new systems of marine planning are being introduced through primary 
legislation. (Marine and Coastal Areas Act 2009/the Marine (Scotland) Act 2010/ and the 
Northern Ireland Marine Bill).  It provides the high level policy context, within which national 
and sub-national Marine Plans will be developed, implemented, monitored, amended and 
will ensure appropriate consistency in marine planning across the UK marine area. The act 
requires all public authorities taking authorisation or enforcement decisions that affect or 
might affect the UK marine area to do so in accordance with the MPS unless relevant 
considerations indicate otherwise. On adoption of the Marine Policy Statement, the Marine 
and Coastal Access Act 2009 places a duty on marine plan authorities to seek to ensure that 
Marine Plans are prepared for all parts of regions where the MPS governs marine planning. 
Marine Plans will set out how the MPS will be implemented in specific areas. The MPS and 
marine planning systems will sit alongside and interact with existing planning regimes across 
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the UK. These include town and country planning and other legislation, guidance and 
development plans in each administration. In Northern Ireland the Regional Development 
Strategy and Planning Policy Statements, along with development/area plans are the key 
planning documents which set the policy framework for terrestrial planning decisions. 

To date, the Marine Plan for Northern Ireland has not been published but is being prepared 
by the DOE Marine Plan Team and as part of the legislative requirement. A Sustainability 
Appraisal is currently being undertaken to assist in the development, management and 
production of the Marine Plan for Northern Ireland’s inshore and offshore waters. 

1.3.6 Northern Area Plan 2016  

The aim of the North Area Plan 2016 Plan, which was adopted in September 2015, is to 
provide a framework for development throughout the Northern Ireland Plan area, in general 
conformity with the principles and policies of the Regional Development Strategy, facilitating 
sustainable growth, meeting the needs of communities and protecting environmental 
attributes. 

The Department has now published the Plan which consists of a written statement and 
related maps covering the Borough Councils of Ballymoney, Coleraine and Limavady and the 
District Council area of Moyle and comprises of two volumes each divided into a number of 
parts. 

 Volume 1 sets out the background to the preparation of the Plan, defines its Aim, 
Objectives and Plan Strategy, and, with reference to the Regional Policy Context, 
sets out the Strategic Plan Framework comprising allocations, policies, and 
designations relating to the Plan Area as a whole. 

 Volume 2 translates the broad allocations, policies and designations in Volume 1 
into site specific zonings, designations, and proposals for each Council area 
respectively. 

Contained within Part 1: Introduction – Plan Objectives, the plan sets out thirteen key 
objectives, one of which relates to landscape and environment: 

 “To protect and enhance the coastline, river corridors, mountains and other natural and 
man-made environs in terms of their character, quality and biodiversity” as stated in the 
Northern Ireland Area Plan 2016, Volume 1, Plan Strategy and Framework, DOE, Page 16. 

The following is noted within the Plan: 

“The Plan acknowledges the presence of all of the Causeway Coast and Binevenagh Areas 
of Outstanding Natural Beauty, and parts of the Antrim Coast and Glens and the Sperrins 
Area of Outstanding Natural Beauty within the Plan area. The Giant’s Causeway and 
Causeway Coast World Heritage Site and its distinctive setting will be protected from 
inappropriate development.  

The Plan also complements existing environmental protection by designating Local 
Landscape Policy Areas, Sites of Local Nature Conservation Importance, and the Dunluce 
Area of Significant Archaeological Interest, with associated policies for their protection 
from inappropriate development” as stated in the  Northern Ireland Area Plan 2016, 
Volume 1, Plan Strategy and Framework, DOE, Pages 16 -17 
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The policies that are relevant to the development and which are set out within Part1 of the 
Plan include: 

1.3.6.1 Policy ENV1 Local Landscape Policy Areas (LLPAs) 

“Planning permission will not be granted for development proposals that would be liable 
to affect adversely those features, or combination of features, that contribute to the 
environmental quality, integrity or character of a designated LLPA.  

Where development is permitted, it will be required to comply with any requirements set 
out for individual LLPAs in the District Proposals.  

Where riverbanks are included within the LLPAs, access may be required to the river 
corridor as part of the development proposals. Any access should not have an 
unacceptable adverse impact on the flora and fauna of the river corridor. Where proposals 
are within and/or adjoining a designated LLPA, a landscape buffer may be required to 
protect the environmental quality of the LLPA.  

LLPAs may contain significant parts of Historic Parks, Gardens and Demesnes, Conservation 
Areas, Listed Buildings, Archaeological Monuments and SLNCIs, to which prevailing 
regional planning policies will also apply” as stated in the  Northern Ireland Area Plan 
2016, Volume 1, Plan Strategy and Framework, DOE, Pages 39 -40 

1.3.6.2 Policy OSR1 Public Rights of way and Permissive Paths  

“Permission will not be granted for development proposals that would have an adverse 
impact on the route, character, function or recreational value of the Ulster Way, the 
National Cycle Network, public rights of way or permissive paths. Proposals that improve 
these routes will be permitted, provided the proposal is compatible with, and sensitive to, 
the local environment” as stated in the Northern Ireland Area Plan 2016, Volume 1, Plan 
Strategy and Framework, DOE, Page 47 

1.4 BASELINE CONDITIONS 

1.4.1 Study Area and Context 

This section of the report establishes the baseline seascape/landscape and visual character 
of the study area by drawing together existing desktop information such as maps, planning 
designations and historic references and verifying and expanding upon information gathered 
through site survey. The SLVIA study covers a defined study area of 15km from the centre of 
the proposed site (as illustrated in Figure 14.1) and lies within both the landward side and 
seaward side of the town of Ballycastle.  

The study area consists of a combination of marine waters, coastal edge, and terrestrial 
interior which broadly consists of a gently undulating agricultural and pastoral landscape to 
the west and a series of steep river valleys and elevated moorland to the east. The study 
area also contains the small inhabited Island of Rathlin, located approximately 6km off the 
mainland and separated by a narrow channel of water known as Rathlin Sound. The study 
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area falls entirely within newly formed Causeway Coast and Glens District Council within the 
county of Antrim. Antrim covers the area of land to the north east of the Northern Ireland 
Region spanning from the coast in the north to Belfast in the south with much of the 
terrestrial landscape being located within the Antrim Plateau, a massive high tabular basalt 
plateau which forms a large part of Northern Ireland’s north east. 

The county is renowned for its scenic coastline and mountains and glens and this is reflected 
in the value assigned to the area by the designation of two Areas of Outstanding Natural 
Beauty (AONB). The Causeway Coast AONB, and the Antrim Coast and Glens AONB. 

As well as the AONBs, the Giant’s Causeway World Heritage Site is also located within the 
county (although outwith the boundary of the study area) and is considered to be of 
‘Outstanding Universal Value’ for its geological and geomorphic features and is Northern 
Irelands most popular tourist attraction
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To the east of Antrim are the famous nine glens, a series of fast flowing river valleys within a 
range of north-south orientated mountains which span from Belfast in the south to the coast 
in the north. Two of the glens fall within the study area, the Glentaisie and the Glenshesk. 
Glentaisie is located north of the mountain of Knocklayd and stretches north eastwards to 
the coastal town of Ballycastle whilst Glenshesk is located on its eastern flanks, skirting the 
mountain and also stretching to Ballycastle. 

The proposed development is located east of Rathlin Sound, in the North Channel or ‘Sea of 
Moyle’, close to the large elevated promontory of Fair Head, 5km east of the town of 
Ballycastle. This expanse of sea lies between north eastern Northern Ireland and the south 
western highlands of Scotland and is the narrowest expanse of sea in the Channel with 
available views across to the Kintyre Peninsula.  

Antrim is rich in folklore and has strong historic and cultural associations with Scotland. 
Previously part of the Kingdom of Dalriada, the Scottish influence is evident in place names, 
music, and language.  

1.4.1.1 The Coastal Edge and Sea 

The mainland coastal edge to the east of the study area between Torr Head and Fair Head 
consists of a series of vegetated landslips and is in the main inaccessible and sparsely 
populated.  The immediate hinterland consists of the upland moorlands of the Antrim 
Plateau, a north south range spanning range of hills that form the main interior of the study 
area to the east. As a result this section of coastline remains remote and unspoilt. The only 
readily accessible section of the coastline is Murlough Bay noted for its outstanding beauty 
yet remote location.  The dramatic elevated promontory of Fair Head to the north is defined 
by a series of almost perpendicular declivities and is the tallest cliff face in Northern Ireland 
and popular with rock climbers. Fair Head contains three small Loughs, Lough Fadden Lough 
Doo, and Lough na Cranagh. Lough Doo and Lough na Cranagh provide recreational fishing 
opportunities for anglers through an established club. The immediate hinterland along this 
section of coastline is characterised by exposed and undisturbed cliff tops. Both Murlough 
Bay and Fair Head are within lands designated as a Site of Local Nature Conservation 
Importance and designated as Areas of Special Scientific Interest (ASSI) as is Torr Head. 

Further west this elevated and rugged coastline alters to a make way for a softer landscape 
of rolling lowland as Fair Head falls towards the coastal edge and Ballycastle and a large 
section of this part of the coastline has ASSI designation. The Ballycastle Coalfield is 
considered the best exposure of a coalfield sequence in Ireland and coal and iron ores were 
mined along this section during the 16th and 19th centuries, transported along the coast to 
Ballycastle to the ships waiting to export to Dublin and Belfast. This stretch of coastline was 
also the site for salt production and coal was mined to feed the salt pans, the remains of 
which can still be seen at Pans Rock. The coastal hinterland is given over to areas of 
improved grassland for agricultural or pastoral land use as well as a large area of dunes, 
improved and developed for recreational use as a golf course just east of the town.  Fields 
are bounded by hedgerows but contain few trees. Between the golf course and the sea lies 
the long stretch of sandy beach which is popular with tourists during the summer months 
and also designated as a Site of Local Nature Conservation Interest. West of the beach is the 
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marina and harbour wall. It is at this point that the coastal edge rises again and continues as 
such westwards towards Kinbane Head which is the location of the ruined Kinbane Castle. 
Built in 1547 by the MacDonnell clan, at the time the most powerful clan in Antrim, this long 
narrow limestone promontory sits below the cliff edge and is popular tourists stop off along 
the coast. 

Land use along this section of coastline is typically agricultural and pastoral right up to the 
cliff edge, consisting of medium to large scale rectilinear 18th and 19th Century fields 
systems; however on the western extents of Ballycastle large areas of land are given over to 
a number of static caravan parks, one of which is located right on the cliff edge with views 
across to Rathlin Island. Tree cover is fairly limited given the exposed nature of the section of 
the coastline, although small pockets of woodland do occur. Extensive tree cover is 
principally by way of large coniferous forests such as Clare Wood, Broughgammon Wood and 
Moyarget Wood which are located further inland. 

Continuing westward from Kinbane Head the coastline continues to be characterised by 
steep cliffs, narrow rocky shores and sea caves as it heads towards the island of Carrick-a-
rede. This popular tourist destination owned by the National Trust contains the famous 
Carrick-a-rede rope bridge, providing the only accessible route across to the island and 
dramatic views of the caverns and sea caves below. From the island views eastward back 
along the coast are available as well as views of Rathlin Island and the Kintyre Peninsula. 
Sections of the coastline both east and west of Carrick –a-rede and the Island itself are 
designated ASSI. Above the coastline and just inland is Lannimore Hill rising to a height of 
207m. To the west of Carrick-a-rede the number of sandy beaches increases, including small 
sandy bays and larger open stretches of white sandy beach which provide stark contrast to 
the more rugged coastal landscape within which they sit. Significant to this stretch of 
coastline is White Bay Park which forms a white arc between two headlands and backed by 
ancient sand dunes, again awarded ASSSI designation. This stretch of coastline also includes 
high exposed basalt and limestone cliffs which fall sharply to sea level, particularly around 
Ballintoy. Opposite Ballintoy is the only other island along this coastline. Unlike the larger 
and inhabited island of Rathlin, the small landmass of Sheep Island covering only 3.5 
hectares is characterised by steep cliffs and rocky shores. The island holds a breeding colony 
of Cormorant and has therefore has been afforded special protection by being designated a 
Special Protection Area (SPA) and Area of Special Scientific Interest. 

1.4.1.2 Rathlin Island 

Located approximately 6km north of the mainland the L-shaped island of Rathlin has a small 
resident population of approximately 100 people, predominantly clustered around Church 
Bay, although a number of scattered properties are distributed throughout. Rathlin is the 
most northerly inhabited island off the coast of Northern Ireland, located at the point where 
the Atlantic meets the Irish Sea. The coastal edge is similar in character to that of the 
mainland and strong tidal streams prevail around most of the island. Some gentle slopes 
occur along the coastal edge however the northern coast is characterised by high vertical sea 
cliffs. The island’s coastline also contains a significant number of sea caves, particularly along 
the broad inner curve and along the coastal edge to the east, most of which are only 
accessible by boat. The most famous of the caves is Bruce’s Cave, located beneath the East 
Lighthouse to the north eastern corner of the island. As legend goes, the cave is thought to 
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be the hideout of Robert the Bruce after being defeated by the English army. Along with the 
significant number of wrecks within the waters around Rathlin, the caves are a popular 
attraction to divers. The other key tourism asset is birdwatching with visitors travelling to 
the island to see the large flocks during the breeding season. The RSPB has a Seabird Centre 
on the western extents of the island and close by is Kebble National Nature Reserve. Part of 
the island has been awarded protection through ASSI designation and the coastline around 
the island has been designated a Special Protection Area. The Island contains two further 
lighthouses, the West Lighthouse at Kebble and the South Lighthouse at Rue Point which 
contribute to the nocturnal landscape. The island contains a significant number of Loughs 
and the topography rises from the coastal edge to approximately 134m around Kilpatrick 
and the inland plateau. Here three wind turbines are located which are used to generate 
electricity for the island, but are no longer operational. Although a new single wind turbine 
to a blade tip height of 30m has been given approval. The island is serviced by a small 
number of roads and transporting a car to the island is restricted. Access is via a ferry from 
Ballycastle. The island contains significant areas of unimproved grassland and open and 
exposed heathland and coastal heathland with only a small portion of the island having been 
improved and used for agriculture or pasture.   

1.4.2 Analysis of Admiralty Charts 

Admiralty charts are supplied by the United Kingdom Hydrographic Office and are nautical 
charts that identify information such as the coastline, land and underwater contour lines, 
seabed depth and composition hazards, prominent features and anything that may assist 
with navigation on the water. The most up to date Admiralty Chart available for the study 
area is the 1:75 000 International Chart Series -Lough Foyle to Sanda Island including Rathlin 
Island, published in May 2005. 

The depth of the seabed noted on the chart is recorded in metres and reduced to Chart 
Datum, which is approximately the level of the Lowest Astronomical Tide (LAT). When 
reference is made above Chart Datum, this refers to the drying height i.e. the vertical 
distance of the seabed that is exposed by the tide, above the sea at LAT. 

The admiralty chart shows that the sea off the north coast is characterised by a mix of both 
deep and shallower waters with significant areas of shallower water being found within 
Rathlin Sound, a narrow channel of water located between Rathlin Island and the mainland. 
Here the deep waters are subject to overfalls, tide rips, races and eddies particularly to the 
west of the Island as the tides turn the 90 degree corner of the Antrim Coast. Despite this on 
the whole the sea falls to significant depths throughout, with the deepest waters being 
found to the north of Rathlin Island and to the north east around Macdonnell Race where 
they can fall to depths of over 200m.  

Along the coastline the shallow waters extend out from the coastal edge to varying distances 
but to a maximum distance of approximately 2km around Ballycastle. These shallow waters 
fall to depths in the range of between 15 and 46m and the composition of the seabed 
consist in the main of gravel and broken shells. 

The deeper waters fall within the range of 51m and 250m. The composition of the seabed 
within deeper water is varied but is predominantly made up of course sand, broken shells, 
pebble, gravel and weed. 
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The Admiralty Chart shows features such as a submarine cable, which runs between the 
island and the mainland and a small number of obstructions. These obstructions are typically 
distributed throughout the waters of the sound and around the coastal edge including a 
number of wrecks in both deep and shallower waters, the most notable of which being the 
wreck of HMS Drake located in Church Bay which was sunk during the First World War by a 
torpedo in 1917. The main shipping lanes are located centrally through the North Channel 
between the mainland and the Kintyre Peninsula and to the east of the proposed 
development site.  

1.4.3 The Landward Interior 

1.4.3.1 Settlement 

The main settlement within the study area is the coastal market town of Ballycastle which is 
located at the foot of Glentaisie and with a resident population of approximately 5000. The 
town falls within the administrative district of the Causeway Coast and Glens District Council, 
within the Antrim Coast and Glens AONB and adjacent to the western extents of the town is 
the edge of the Causeway Coast AONB. Therefore Ballycastle has thus become a gateway 
settlement for access into both these valued landscapes.  

Part of the town was designated as a Conservation Area in 1990 which includes the historic 
Upper Town (around the Diamond) and part of the Lower Town and the connecting tree and 
villa lined mall of Quay Road. 

The coastal edge includes a long expanse of sandy beach, marina and harbour with ferry 
access across to Rathlin Island. Set against the backdrop of Fair Head, Ballycastle beach is a 
popular destination for both the local population and tourists. The town has contained a 
harbour since the 1400s, which at the time was called Port Brittas. During the industrial 
revolution coal was mined at the coastal coalfield east of the town and the Ballycastle 
functioned as the main port for coal boats. The town has since seen the original harbour and 
subsequent harbours washed away and the current harbour and marina was officially 
opened in 1999 and is used by both local fishermen and yachtsmen alike. 

The town is the location for the annual ‘Ould Lammas Fair’ which dates back to the 17C and 
is one of the oldest fairs in Northern Ireland. The fair marks the end of the summer and the 
beginning of harvest and attracts thousands of visitors each year. 

The remaining settlement pattern throughout the study area is limited and consists in the 
main of small villages and hamlets such as Ballyvoy, Ballypatrick, Capecastle and Moyarget.  

1.4.3.2 Transport Routes 

The key transport routes within the study area are the A44 which connects Ballycastle with 
settlements to the south, the A2 which connects Cushendall to the south east with the 
Causeway Coast and the B67 which connects Ballycastle with Coleraine to the south west. 
South of Ballycastle and within the Antrim Coast and Glens AONB the transport network is 
sparse with only a small number of roads transecting this area from east to west through the 
Glens. 
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1.4.3.3 Recreation and Leisure 

Key leisure sites include Ballycastle Beach, Rathlin Island, Carrick-a-rede Rope Bridge and 
Island, Ballypatrick Forest and adjacent to the study area, the Giant’s Causeway. 

1.4.3.4 Topography 

Topography ranges between 10m along the coastal edge to 514m at the summit of 
Knocklayd Mountain which is located 4km south of Ballycastle. The topographic makeup of 
the western and eastern portions of the study area is distinctly different. To the east the 
topography is defined by the Antrim Plateau which is cut by the fast flowing rivers of the 
glens and the mountains of Carneighaneigh, Carnanmore, Crockaneel, Oghtbristacree, 
Croaghan and Brohilbreaga.  

To the west the topography alters to make way for lower lying lands and a gently undulating 
farming landscape crossed by numerous shallow valleys and the wide river valley and 
floodplains of the River Bush. Lannimore Hill and its close neighbours provide the only 
significant elevation in this portion of the study area.  

1.4.3.5 Hydrology 

To the east, the main hydrological features are north-south orientated rivers of Glenshesk, 
Carey and Tow whose confluence is at the coast around Ballycastle. Further rivers are 
located through the glens travelling eastwards towards the eastern coastline. To the west 
the main rivers are the Bush and the Stracham, both of which form wide river valleys just 
north of Balleymoney. In addition there are a small number of Loughs distributed across the 
study area including those at Fair Head as described earlier (refer to Section 1.2.1.1) and a 
further notable Lough of Loughareema, also known as the Vanishing Lake and located high 
up in the mountains close to the A2 just east of Ballypatrick Forest. The name ‘Vanishing 
Lake’ is given to the Lough due to its apparent ability to empty with relative rapidness due to 
the lakes underlying geology. 

1.4.3.6 Woodland and Tree Cover 

The greatest extent of tree cover can be found throughout the glens to the east of the study 
area and within the Antrim Coast and Glens AONB. Here large swathes of land are forested, 
in the main located on the flanks of the mountains and the steep sides of the glens, the 
largest of which is Ballypatrick Forest which covers the mountain of Carneighaneigh and is 
bisected by the A2. The remaining woodland cover tends to be in the form of small pockets 
of deciduous woodland distributed throughout and following the stream valleys. 

1.5 LANDSCAPE DESIGNATIONS 

A review of relevant statutory and non-statutory landscape classifications has been carried 
out as part of this SLVIA. Designations are one of the criteria that are considered when 
defining sensitivity and when assessing the significance of effect of seascape/landscape 
character. The value placed on a seascape/landscape through designation may also have a 
bearing on the sensitivity of visual receptors. For instance walkers within an AONB (for the 
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purpose of hiking to observe and experience a nationally renowned landscape) may be of 
higher sensitivity than people using a local footpath where observation and experience of 
the landscape may be secondary. 

Landscape designations provide an indication of the value that national and local 
government, plus other agencies attach to various landscapes types. Landscapes can be 
designated by statute, in order to conserve and enhance their natural beauty and are 
included in policies within Development Plans. 

Landscape classifications identify landscapes or elements within the landscape that are still 
recognised as being important by virtue of being marked as attractions or identifies in non-
statutory documentation in the public realm but have no protection in law. Within the study 
area there are a range of national, regional and local designations that have been identified 
as the key designations relevant to landscape and visual character of this study area. 

Both statutory and non-statutory designations are described below and are illustrated in 
Figure 14.2 

1.5.1 Statutory Designation 

1.5.1.1 The Antrim Coast and Glens AONB  

Designated in 1988, the AONB includes Rathlin Island, the nine Glens of Antrim and the 
coastal area between Larne and Ballycastle. The AONB is described an area:  

“dominated by the Antrim Plateau rising to over 500m and cut by fast flowing rivers to 
form a series of picturesque glens running east and north east towards the sea. Above all 
the Antrim Coast and Glens AONB is an area of contrasts with northern Irelands only 
inhabited offshore island, gentle bays, and valleys, dramatic headlands, farmland and the 
wild open expanse of moorland on the plateau. Added to this the area has a long 
settlement history with many important archaeological sites, listed buildings, historic 
monuments and conservation areas. Rich in folklore it has a strong cultural heritage and 
close associations with Scotland. On a clear day there are fine views eastwards to the 
Scottish Islands and the Mull of Kintyre which is only 20km away from Torr Head." as 
stated on http://antrimcoastandglensaonb.ccght.org/about-the-aonb/   

A Management Plan for the AONB has been produced by the Antrim Coast and Glens AONB 
Management Group, in partnership with CCGHT to:  

“identify a long term vision for the area and a means of coordinating activity to care for it 
in the future” as stated in the Antrim Coast and Glens AONB Management Plan 2008 – 
2018, Causeway Coast & Glens Heritage Trust, Page 11 

The Management Plan includes ‘Long term Management Aims’ and 16 ‘Objectives’ relating 
to Land, Coast and Sea, the Historic Environment and Sustainable Communities. In relation 
to Land, Coast and Sea, the management Plan sets out the following objectives: 

 Objective 1: Promote greater appreciation and enjoyment of the landscape and 
wildlife assets of the AONB, and their need for protection and management, 

 Objective 2: Undertake survey and research to fill the gaps in the information base 
needed for wildlife conservation, 
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 Objective3: Ensure all designated sites are in good condition by the end of the 
Vision period in 2028, 

 Objective 4: Restore degraded habitats and rebuild the wildlife value of the wider 
countryside, coast, and marine environment; and 

 Objective 5: Protect the character of the landscape and seascape, restoring key 
areas of visual prominence where their character has become degraded.  

This is a non-statutory document, which is supported by a framework of planning policy, 
including the Regional development Strategy for Northern Ireland (RDS), Planning Policy 
Statements and Area Plans. 

1.5.1.2 The Causeway Coast AONB  

Designated in 1989, this AONB extends along the north Antrim Coast between Portrush and 
Ballycastle encompassing a variety of different landscapes including the Giant’s Causeway 
and Causeway Coast World Heritage Site. The AONB is: 

“characterised by an extensive dune system at East Strand. It also includes a dramatic 
stretch of alternating white chalk and black basalt cliffs. Dunluce Castle forms a 
spectacular landmark with views of Donegal and the Skerries to the north. Contrasting 
with this wild coastal scenery are the gentler landscapes of the Bush valley with its mixed 
farmland, woodland and the historic village of Bushmills. Moving east the coastline around 
the Giant’s Causeway and Causeway World Heritage Site has been heavily eroded into a 
series of small rocky bays and headlands. The land here is farmed right up to the edge of 
the cliffs which plunge dramatically down to sea level.  

Towards Ballintoy limestone and basalt cliffs again dominate the landscape. There are 
breath-taking views of White Bay and Sheep Island. The duneland system at White Bay 
Park has national importance as it features unique biodiversity. Further east Carrick a- 
Rede Rope Bridge is one of Northern Islands top tourist attractions. 

The rugged coastal scenery around Kinbane has steep Basalt cliffs with spectacular views 
north to Islay, Scotland and Rathlin Island. This area is characterised by rough grassland, 
dry-stone walls, bogland and gorse (known locally as ‘whin’)” as stated on the website 
http://www.landscapesforlife.org.uk/causeway-coast-aonb.html 

A Management Plan for the AONB has been produced by the Environment and Heritage 
Service.  The vision for the AONB is a coastal area which: 

 Is universally recognised as containing world class, spectacular and unspoilt 
scenery, comprising unique geological features and cultural history and supporting 
outstanding assemblages of habitats and species, 

 Houses vibrant communities and is a source of local and national identity and an 
inspiration to all as an exemplar of sustainable environmental management; and. 

 Is made accessible for all to enjoy and learn about in ways which are sustainable, 
thus conserving this fragile environment and giving people an uplifting experience 
of landscape and memory for life.  
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The Management Plan has 26 objectives grouped over five themes to guide the future 
protection, management and enjoyment of the special landscape of the Causeway Coast 
AONB. The five themes are as follows: 

 Conserving and Enhancing Natural Beauty 

 Sustainable Development and Local Economy 

 Living in the AONB 

 Appreciating and Enjoying the Landscape 

 The World Heritage Site in Context with the AONB 

1.5.1.3 The Giants Causeway and Causeway Coast World Heritage Site 

The Giants Causeway and Causeway Coast World Heritage Site (WHS) was inscribed as a 
WHS in 1986 and is located to the south west of the proposed development at an 
approximate distance of 25km. It extends approximately 3km in length and 0.5km in 
terrestrial width. The property has many layers of statutory and non-statutory protection. In 
addition to World Heritage Status, most of the property is a National nature Reserve and 
also forms part of the Giants Causeway and Dunseverick Area of Special Scientific Interest. 
Almost all of the terrestrial area of the property (mainly its vegetated sea cliffs) has been 
designated as the North Antrim Coast Special Area of Conservation (SAC) under the Habitats 
Directive (Natura 2000). The WHS statement of outstanding universal value describes the 
site as a: 

“spectacular area of global geological importance on the sea coast at the edge of the 
Antrim plateau in Northern Ireland. The most characteristic and unique feature of the site 
is the exposure of some 40,000 large, regularly shaped polygonal columns of basalt in 
perfect horizontal sections, forming a pavement. This dramatic sight has inspired legends 
of giants striding over the sea to Scotland. Celebrated in the arts and in science, it has been 
a visitor attraction for at least 300 years and has come to be regarded as a symbol for 
Northern Ireland. The property’s accessible array of curious geological exposures and 
polygonal columnar formations formed around 60 million years ago make it a ‘classic 
locality’ for the study of basaltic volcanism. The features of the Giant’s Causeway and 
Causeway Coast site and in particular the strata exposed in the cliff faces, have been key to 
shaping the understanding of the sequence of activity in the Earth’s geological history”  as 
stated on the website http://whc.unesco.org/en/list/369 

1.5.2 Non-statutory designations 

1.5.2.1 - Conservation Areas 

The historic town centre and environs of Ballycastle were designated a Conservation Area in 
1990. Unlike the other North Coast towns, Ballycastle lies in a sheltered bay, protected by 
hills from the onshore winds which would otherwise inhibit tree and plant growth. The town 
is noticeably well wooded with many fine individual trees and groups of deciduous trees 
flourishing inside the grounds of larger houses. The town has an exceptionally attractive 
setting, with extensive seaward views that include the bold headland of Fair Head, the 
rugged profile of Rathlin Island, and the long line of hills along the Kintyre peninsula. Inland 
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the forested slopes of Knocklayde, flanked by Glentaisie and Glenshesk, contribute greatly to 
the attractiveness of the setting of Ballycastle. The ZTV indicates that the development will 
not be visible from within the boundaries of the Conservation Area and therefore it has been 
excluded from further assessment. 

1.5.2.2 Parks, Gardens and Demesnes of Special Historic Interest 

The Department for the Environment, Northern Ireland has established a register of Parks, 
Gardens and Demesnes of Special Historic Interest which includes a selected 154 sites within 
Northern Ireland. The register has been created so as to identify those sites that can be 
considered of exceptional importance in Northern Ireland, based on a set of established 
criteria. Inclusion in the register affords the selected site protection through Planning Policy 
Statements (PPS6), which specifies that historic parks and gardens included within the 
register should be considered in the determination of planning consent. 

There are two registered Parks, Gardens and Demesnes within the study area, as illustrated 
on Figure 14.2 and listed below: 

Clare Park, Ballycastle is a 17th century demesnes and house featuring a gate lodge, walled 
garden and glasshouse at the eastern extents of Ballycastle. The house is however delisted. 
Clare Park is in private ownership and therefore is not open to the public and is not 
considered further in this assessment. 

Magherintemple consists of a house and parkland with ornamental and walled gardens and 
a gate lodge. Grade B1 listed. Magherintemple is in private ownership and therefore not 
open to the public. Therefore is not considered further in this assessment. 

1.5.2.3 National Trust Sites 

The National Trust manages landscapes and buildings which have significant local and 
regional cultural value and National Trust sites are often prominent landscape features, the 
majority of which are open to visitors. There is one National Trust site within the 15km study 
area, which is at Carrick-a-rede. 

1.5.3 Scenic Driving Routes 

1.5.3.1 Causeway Coastal Route 

The waymarked Causeway Coastal Route follows the coast for 193km between Belfast and 
Londonderry. The route is a waymarked trail of outstanding scenic drives. The closest section 
of the Causeway Coastal Route is approximately 4.5km away to the south west. 

1.5.4 Long Distance Trails  

Long distance walking routes are recognised leisure trails which are valued for recreational 
use and cultural or scenic landscape worth. The study area contained sections of the 
following long distance trails: 
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1.5.4.1 The Ulster Way 

A 1005km circular route throughout Northern Ireland divided into Quality (waymarked) and 
Link (non- waymarked) sections, three sections of which fall within the study area and are 
described below. The section of the Ulster Way which is closest to the proposed 
development is the Ballycastle to Glenarm Link Section at 4.5km to the south west. The 
route of the Ulster Way is shown on Figure 14.2. 

1.5.4.2 The Causeway Coast Way (Quality Section) 

A 53km section of the Ulster Way, which connects Portstewart to the west with Ballycastle 
and takes in the most celebrated stretch of coastline in Northern Ireland, including the 
Giant’s Causeway and Carrick-a-Rede Rope Bridge. 

1.5.4.3 The Ballycastle to Glenarm (Link Section) 

A 52km section of the Ulster Way, which connects Ballycastle with Glenarm. The route offers 
a poor weather alternative to the Moyle Way and generally follows rural roads along the 
east coast. 

1.5.4.4 Moyle Way (Quality Section) 

A 43km section of the Ulster Way through the Glens of Antrim and parts of the Antrim Coast 
and Glens AONB, connecting Ballycastle with Waterfoot to the south east. The section of the 
Moyle Way which is closest to the proposed development is located around on the eastern 
flanks of Knocklayd. The route of the Moyle Way is shown on Figure 15.2. The ZTV indicates 
that there will be no visibility of the development from the section of the route that passes 
through the study area and therefore it has been excluded from further assessment. 

1.5.5 Footpaths 

1.5.5.1 Roonivoolin Walk 

Although not a long distance footpath, this trail which is located on Rathlin Island is a main 
walking route on the island. The route is a circular route, beginning and ending in Rathlin 
Harbour and is approximately 6.5km in length. It includes the southern parts of the island 
and passes through a RSPB nature reserve, which provides views across the coastline.  

1.5.6 National Cycle Network 

The National Cycle Network is a series of safe, traffic free lanes and quiet on road routes that 
connect to every major city within the UK, co-ordinated by Sustrans, working with local 
authorities and other organisations. National Cycle Route 93 connects Bangor and Belfast 
across a 165 mile distance. The section of the Causeway Coast Way which is closest to the 
proposed development is the Torr Scenic Loop which is approximately 4.5km to the south 
west. National Cycle Network Route 93 is shown on Figure 14.2
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1.6 BASELINE ASSESSMENT OF LANDSCAPE CHARACTER 

To determine the baseline conditions of both landscape and seascape character within the 
study area, two key assessments for Northern Ireland have been considered: 

 DOE: The Northern Ireland Landscape Character Assessment 2000 

 DOE: Northern Ireland Regional Seascape Character Assessment 2014 

 DOE Regional Landscape Character Assessment 

Through analysis of these two assessments plus supplementary desk study and field 
assessment, six broad Landscape Character Areas within the defined study area have been 
identified, as illustrated in Figure 14.3. 

A background to both the Northern Ireland Landscape Character Assessment and the 
Northern Ireland Regional Seascape Character Assessment with a detailed description of 
each LCA and SCA is provided below. As part of the baseline, a value for each of the 
Landscape and Seascape Character Areas has been assigned based on criteria set out in the 
methodology and these values are summarised in Tables 1.1 and 1.2 at the end of this 
section.
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1.6.1 Northern Ireland Landscape Character Assessment 

In 1997, Environment and Heritage Service (EHS), supported by the Planning Service, 
commissioned the preparation of a Landscape Character Assessment for the whole of 
Northern Ireland with subsequent publication in 2000. The landscape assessment describes 
and classifies the landscapes of Northern Ireland in a systematic, structured way. It divides 
the region into 130 Landscape Character Areas, each with a consistent character and 
identity, and records the key visual characteristics and qualities of the landscape. (See 
Section 1.2) The description of each LCA note aspects of landscape character such as scale, 
the degree of enclosure, the diversity an form of patterns made by fields, woods and 
settlement and the balance and proportion of the different landscape elements within 
typical views. 

At a broader level, the assessment identified 5 ‘Distinctive Landscapes’ which are considered 
to have their own unique qualities and character, including the Antrim Plateau, The North 
West, Fermanagh, Lough Neagh Basin, The Mournes and South Armargh and Down. Parts of 
the study area fall within the ‘Distinct Landscape’ of the Antrim Plateau, and the relevant 
descriptive extract is set out below: 

“This massive, high tabular plateau extends from the cliffs of Binevenagh to Belfast. Over 
the years it has been eroded to form a variety of bogs and deep, plunging glens. The 
plateau is bordered on all sides by dramatic coastal scenery, from the rocky cliffs at 
Portrush to the glens and headlands near Glenarm and the basalt ledges on the seaward 
cliffs of Islandmagee.    

The coastline along the northern fringes of the plateau is a sequence of spectacular coastal 
features including the vertical cliffs of Fair Head, the sea stacks at Ballintoy and off Rathlin 
Island, and the famous Giant’s Causeway, a World Heritage Site (LCAs 57,119,120). The 
cliffs reveal the multi-coloured strata of the layered rocks beneath, including white chalk, 
black basalt and red tropical soils. The headlands separate wide sweeping beaches such as 
White Park Bay and Runkerry Strand which contrast with the tiny enclosed bays of the 
north east coast. The rocky headlands are the sites for a number of hotels and golf courses, 
as well as the dramatic cliff-top castles of Dunseverick and Dunluce” as stated in the  
Northern Island Landscape Character Assessment 2000, An Appreciation and Analysis of 
the Landscape Region, Environmental Resources Management, Section 2.1, Page 30. 

Of the 130 landscape character areas across the region, six fall within the study area. An 
overview of the broad character of the landscape along with a description of each of the six 
Landscape Character Areas (LCAs) within the study area is set out in the following section. 

The area of the Causeway Coast and Glens District Council and which encompasses the 
previous Moyle District Council extends around the north eastern coastline of Northern 
Ireland from east of Coleraine to the Garron Plateau and includes Ballycastle, the Moyle 
uplands, Rathlin Island, and some of the famous Glens of Antrim. It is a district with, 
mountains, dramatic coastlines and distinctive glens. The extensive rocky coastline is famous 
for the Giant’s Causeway, cliffs, islands, headlands (such as fair Head) and stunning long 
coastal views. To the south of the Causeway Coast, the land falls to rolling farmland around 
Dervock, while to the east, the land rises dramatically to the Moyle uplands and the Garron 
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Plateau. These provide attractive views down steep sided glens to Ballycastle, Cushendun 
and Cushendall. The dramatic Glendun and Glanariff are famous landmarks. 

The Causeway Coast and Rathlin Island are unique to this part of the Causeway Coast and 
Glens District, and many tourists are attracted to visit the famous landmarks, which include 
the Giant’s Causeway, Dunseverick Castle, and the rope bridge at Carrickarede Island and 
Ballycastle. Inland from the north coast the Dervock Farmlands comprise attractive rolling 
farmlands with woodlands, historic estates and valleys. The scenic, farmed Ballycastle Glens, 
which focus views towards Ballycastle, are overlooked by the mountain of Knocklayd. The 
famous Moyle Glens (part of the Glens of Antrim) dissect both the Moyle Moorlands to the 
east of the district, and the distinctive rugged uplands of the Garron Plateau to the south. 

1.6.1.1 Landscape Character Areas within Study Area  

LCA 56: Dervock Farmland 

Key Characteristics: 

 Open, rolling intensive farmland crossed by numerous shallow valleys. Mixed land 
uses dominated by improved pastures and some arable fields, 

 Medium sized regularly shaped fields separated by neatly trimmed hedgerows, 
fences and some trees. Large area of plantation woodland, 

 Scattered small settlements and individual houses, bungalows and farm buildings 
along edges of straight lanes and up short access tracks; and 

 White painted two storey traditional buildings, and large new farms with 
associated long horizontal barns.  

Landscape Description 

The Dervock Farmlands, situated north of Ballymoney, comprise open, rolling intensive 
farmland crossed by small valleys of the tributaries of the River Bush. The area is underlain 
by the rocks of the Upper Basalts and has fertile brown soils. Mixed land uses are 
characteristic, dominated by improved pasture, potato fields and some arable use. A regular 
patchwork of fields is separated by neatly clipped hedgerows, fences and mature hedgerow 
trees, which have a windswept appearance close to the coast. Further inland there are small 
flat areas of raised bog, sometimes cut for peat. Broadleaved woodland is associated with 
small estate landscapes such as Ballylough House and Benvardin House. 

Large areas of straight edged conifer forestry, such as Clare and Broughgammon Wood are 
also found on the higher ground near the coast, and the low lying flat wet area around Inver 
Burn. The River Bush has riverside trees and pastures alongside. Small scattered settlements 
include Dervock, and are connected by a network of straight roads and lanes, along which 
there are individual houses and farm buildings. Farms are often located at the end of drives 
within clumps of trees, whilst newer houses are on roadsides. Grey and white pebbledash 
buildings, and large new farms with associated big long horizontal barns are characteristic. 
There are also traditional white painted stone farmsteads, with attractive red roofs and 
distinctive round stone gateposts. The open rolling countryside permits long rural views. 
More intimate landscapes are associated with river valleys, pockets of fen and woodland. 

Value: Moderate 
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LCA 57: Causeway Coast and Rathlin Island 

Key Characteristics 

 High plateau landscape with distinctive rugged coast, stepped profile and rocky 
knolls. Coast includes unique formation of the Giant's Causeway, 

 Exposed sheep grazed landscape of windswept trees and broken walls; gorse on 
rocky knolls separates small fields of rough grazing, 

 Rural landscape with villages associated with coastal bays; large, white hotels on 
cliff tops; modern bungalows; old derelict cottages on knolls; and 

 Ruined castles on cliff top locations along the coast. Long views are available from 
elevated areas across the coast and inland. 

Landscape Description 

The Causeway Coast and Rathlin Island character area on the north coast is characterised by 
the stepped profile and rocky knolls of the Middle Basalt. It is a high plateau landscape with 
a distinctive rugged coastline where vertical basalt, rough grass, scrub and lichen covered 
cliffs fall to the stormy seas of the north coast. The coast includes unique formations of 
basaltic columns, stacks and needles, most notably the Giant's Causeway. Small disused 
quarries, basalt outcrops, and sea cliffs give the area a broken character. The land rises to 
207m AOD at Lannimore Hill. 

The contrast between the black basalt cliffs, chalk and white beaches is striking. This is an 
exposed, landscape of windswept trees and hedgerows, hedge banks and broken walls. 
Gorse on rocky knolls separates small fields of rough and semi improved grazing. Stone walls 
are being replaced with post and wire fences where they have fallen into disrepair. The 
predominant land use is sheep grazing. Causeway Coast & Rathlin Island is a medium scale 
rural landscape. There are scattered villages of small white painted cottages located around 
coastal bays, and large, hotels on the cliff tops. Modern pebbledash bungalows and old 
derelict cottages are associated with knolls. Large farms and barns are visually prominent.  

The area is rich in archaeology with several ruined castles, such as Dunluce Castle, seen 
along the coast and a scattering of raths and cairns associated with Lannimore Hill. Long 
views are available from elevated areas across the coast and inland. Wires and poles are 
prominent on the open skylines. Rathlin Island forms part of this character area. The land is 
surrounded by high basalt cliffs, and covered with small loughs; it has many interesting 
coastal forms, as well as wildlife and archaeological features. 

Value: Outstanding 

LCA 118: Moyle Moorlands and Forest 

Key Characteristics: 

 Open upland reaching 550m at Trostan. Large scale, smooth moorland landscape 
dissected by small rocky burns, 

 Rough grazing of unimproved grassland and heather; extensive areas of blanket 
bog,  

 Extensive and prominent conifer plantations on lower hillslopes,  
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 Exposed landscape with few roads or settlements; scattered farms on edges of the 
uplands; and  

 Archaeological features are a characteristic of the summits. Extensive views are 
available across open moorland and to coast.  

Landscape Description 

The Moyle Moorlands and Forests, south of Ballycastle, comprise an open exposed upland 
area of metamorphic schists and Lower Basalt, which reaches 550m at Trostan. It is a large 
scale, sweeping moorland landscape with distinctive peaks such as Knocklayd and 
Slieveanorra. The uplands are dominated by rough grazing of unimproved grassland and 
heather without field boundaries and by large areas of blanket bog, some of which has been 
cut for peat. Extensive conifer plantations on the hillslopes, such as Ballypatrick Forest, 
contrast with the open moorland, and additional land has been drained in preparation for 
new planting. The plantations often have harsh straight edges, although there are areas of 
broadleaf woodland on the lower slopes. Picnic and parking facilities are provided for 
recreational activities within the forests. Pastures on the fringes of the uplands are often 
sedgy, with degraded gorsey banks and stone walls separating fields.  

Settlement is confined to the lower moorland edges and more sheltered valleys, where 
traditional white-painted stone farms are situated at the ends of long access tracks. Cottages 
and farm buildings on higher land are frequently abandoned. There is no development on 
the uplands. Few roads cross the area, and those which do are often unfenced, offering long 
open views across the moorlands and to the coast. The area is an important backdrop to the 
glen landscapes which penetrate them, and is highly visible in long views from the lowland 
landscapes to the west. Archaeological features, such as chambered graves and standing 
stones, are associated with the moorland summits and in places have been masked by 
forestry. Old field patterns are seen on some of the lower fringes. Recently radio-masts and 
windfarms have become a feature of the skylines. There is a disused quarry on Knocklayd.  

Value: High 

 

LCA 119: Ballycastle Glens 

Key Characteristics: 

 Scenic river valleys and attractive rocky rivers enclosed by smooth, rounded hills,  

 Undulating glen slopes support rough and improved pastures bounded by 
hedgerows which include gorse,  

 Roads follow glen sides linking traditional white farmsteads and newer large farm 
buildings,  

 Coastal town of Ballycastle occupies the mouth of the glens, within a sheltered bay; 
and 

 Historic remains including mottes, crosses, raths and standing stones are features.  

Landscape Description 

The Ballycastle Glens are located to the east of the Causeway Coast, on the north coast. They 
comprise an attractive series of steep sided valleys, carved from schists, with rocky rivers in 
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the valley bottoms. The glens are enclosed by smooth, rounded hills. Glentaisie and 
Glenshesk lay either side of the prominent hill of Knocklayd. 

The Carey River is set within a more open landscape, and has distinctive terraces associated 
with its channel at Ballyvoy. The undulating glen sides support small to medium sized rough 
and improved pastures bounded by hedgerows which often include gorse and thorn, 
creating a diversity of textures and colours. Degraded stone walls are characteristic of the 
upper slopes. The valleys have a well vegetated character as trees and broadleaved 
woodlands are associated with the river corridors and hedgerows. Forestry plantations, with 
straight harsh edges are a feature of some of the valley sides and link to the extensive 
plantations on the moorland above. 

Roads follow the glen sides linking traditional white farmsteads and newer farms with large 
prominent barns, and crossing rivers via attractive stone bridges. Long views are available 
down the glens to the coastal town of Ballycastle, located around the sheltered Ballycastle 
Bay. There are numerous historic remains such as mottes, crosses, raths and standing stones 
scattered across the valley sides.  

Value: High 

 

LCA 120: Fair Head Landscape 

Key Characteristics: 

 Narrow coastal strip on the northern slopes of the Antrim Plateau,  

 Dramatic cliffs with igneous intrusions giving rise to prominent headlands and 
sheltered bays, 

 Small scale rough pastures and rocky moorland cling to the steep coastal edge,  

 Degraded round stoned walls and derelict stone farmhouses,  

 Historic features are important on Fair Head; and  

 Coastal road winds precariously along the cliff edge linking, small stone cottages 
with dramatic seaward views.  

Landscape Description 

Fair Head comprises a narrow coastal strip between the Antrim Plateau and the sea and 
includes the lower slopes of Greenanmore, Carnanmore and Carnaneigh. The interesting 
topography of the area results from its complex underlying geology of schists and basalts 
with igneous intrusions giving rise to prominent cliffs and headlands. The various geological 
strata have led to the development of cliffs of striking contrasts in colour and form. Short 
steep streams drop from the plateau to small secluded bays such as Murlough Bay. Land use 
is predominantly small scale rough pasture and moorland on the steep coastal edge, 
separated by degraded stone walls. Small loughs are attractive features.  

Vegetation on the exposed cliff-tops is sparse with a few wind sculptured trees. Below the 
cliffs, attractive deciduous woodland and flowery meadows provide a stark contrast to the 
rocks and exposed pastures above. The coastal road winds precariously along the cliff edge 
linking small white stone cottages and farms with green and red roofs. Attractive fuchsia 
hedges enclose the narrow coastal roads and there are dramatic seaward views. Historic 
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features are important along this coastal fringe; crannogs, cairns and chambered graves are 
all associated with Fair Head.  

Value: High 

 

In addition to the five LCAs described above LCA 121: Moyle Glens also falls within the 15km 
study area, to its southern fringe. The ZTV however indicates that there will be no visibility of 
the development from this LCA and therefore no effects on its character. It has subsequently 
been excluded from assessment.  

1.6.1.2 Northern Ireland Landscape Character Assessment District Features 

As part of the Landscape Character Assessment, a series of Research Papers were published 
for each of the 26 districts outlining the landscape character areas which fall within their 
boundary. The reports also include a Landscape Analysis and Settlement Settings Diagram 
which identifies a number of key features within each given district such as AONB, Areas of 
Scenic Quality, Key Views, Landmarks, Prominent Ridges, Distinctive Landscape Setting, 
Degraded Landscapes, and Buffer Zones within any given area. For Moyle District, (Research 
Paper 99/4) the Landscape Analysis and Settlement Settings Map highlight the important 
contribution of the districts coastal valleys and moorlands as settings to the town of 
Ballycastle, Cushendun and Cushendall. It records the extent of the district’s AONBs. The 
map also identifies key landmarks and views, and the prominent ridgelines which dominate 
much of the district. The Landscape Analysis and Settlement Settings diagram for Moyle 
District has identified the following key features within the district:   

1.6.1.3 Distinctive Landscape Setting 

This includes an area along the coastline at Ballycastle including the cliff tops to the east, the 
marina and harbour area and beach and then a further large swathe of land to the south as 
far south as the summit of Knocklayd. 

1.6.1.4 Areas of Outstanding Natural Beauty 

This includes both the Causeway Coast AONB and the Antrim Coast and Glens AONB. 

1.6.1.5 Prominent Ridges 

These include the section of coastline from Fair Head to Torr Head, Knocklayd, the slopes of 
Knocklayd, Carneighaneigh and Carnanmore, Crockaneel, Oghtbristacree and Brohilbreaga. 

1.6.1.6 Landmarks 

These typically include the coastguard lookout at Torr Head, the Loughs of Fair Head and a 
number of buildings within Ballycastle. 
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1.6.1.7 Key Views 

These include views from within Ballycastle including views from the marina and harbour 
area, and from along minor roads within the vicinity of the town. 

1.7 BASELINE ASSESSMENT OF SEASCAPE CHARACTER 

1.7.1 Northern Ireland Regional Seascape Character Assessment 

In 2013 The Northern Ireland Environment Agency (NIEA) commissioned a Seascape 
Character Assessment for Northern Ireland, subsequently published in 2014. The objectives 
of the study were to: 

 Identify and map the different regional seascape character areas, 

 Describe the key features and characteristics of each seascape character area; and 

 Relate the description of each seascape character area to its terrestrial 
neighbouring landscape character area (as described in the Northern Ireland 
Landscape Character Assessment 2000) and take account of boundaries identified 
in relation to neighbouring seascape areas for the British and Irish coastline. 

The methodology of the Seascape Character Assessment notes that: 

“In defining terrestrial boundaries, the landward extent has been minimised where 
possible to avoid duplication with the Landscape Character Assessment. Typically, 
boundaries follow coastal roads which as identifiable features, strongly relate to how the 
seascape is experienced. In situations where they have a dominating effect on the 
seascape extent, notable landforms or distinct breaks in slope form the boundaries” as 
stated in the Northern Ireland Regional Seascape Character Assessment, Research and 
development Seriers No.14/01, NEIA, 2014, Page 19  

Seven Regional Seascape Character Areas fall within the study area, and a summary 
description of each, their constituent LCAs and their key characteristics are set out below 
and are illustrated in Figure 14.4. 
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1.7.1.1 SCA 5: The Causeway Coast (Runkerry Point to Carrick-a-rede Island) 

(Constituent LCA: Causeway Coast and Rathlin Island) 

Location and Setting 

The Causeway Coast SCA extends from Runkerry point in the west to Carrick-a-rede Island in 
the east and includes the shallow inshore waters that extend to the outer edge of the 
circalittoral zone. To the east of Benbane Head, nearby views of Rathlin Island are important 
to the setting of the SCA with views across open sea of Islay, Jura, the Kintyre Peninsula and 
Arran in the distant backdrop. The Atlantic SCA also forms an important backdrop of wild, 
open sea with views to adjacent coastal SCAs from areas of open cliff top. Much of the 
inland landscape is relatively flat although the low rising summit of Lannimore Hill forms a 
locally important setting towards the eastern parts of the SCA. 

Summary Description 

The iconic and world famous Giant’s Causeway and Causeway Coast, (designated a World 
Heritage Site) is a defining feature of this stunning SCA. The seascape is typified by rough 
seas crashing against a series of rocky headlands and surrounding high vertical cliffs with 
dramatic formations of Basalt and Chalk. There is also an impressive submerged paleo-cliff 
shoreline off White Park Bay and the Giant’s Causeway. There is an intricate pattern of 
sweeping bays, islets, rocky headlands and outcrops, punctuated by the sweeping sands at 
White Park Bay, backed by hummocky ground and low rising, slumped Chalk cliffs. There are 
a number of small rocky islands near to the coastline including Sheep Island and Carrick-a-
rede Island with a series of submerged sandbanks, sea caves and reefs towards the west of 
the SCA. The area has a strong undeveloped character with remote and exposed experience 
that contrasts with the intimacy and shelter provided by the distinctive harbours at Ballintoy, 
Dunseverick, Portbradden and Portnaboe. Along the cliff tops, there are extensive swathes 
of semi-natural grasslands and patches of gorse. 

Key Characteristics: 

 Crashing waves against a very dramatic, rugged and exposed coastline of high 
vertical basalt and chalk cliffs. 

 Striking geomorphological features including the world famous Giant’s Causeway, 
the dramatic architecture of the raised beach and integral stacks and cliffs between 
White Park Bay and Ballintoy and an impressive submerged paleo-cliff shoreline off 
White Park Bay and the Giant’s Causeway. 

 A prevailing undeveloped character with a strong sense of remoteness experienced 
along much of the coastline. 

 Extensive and panoramic views across wild open sea and adjacent SCAs with 
distant views of the Kintyre Peninsula, Jura, Islay, Arran and the hills of Inishowen. 

 Relatively shallow seas with submerged sandbanks, sea caves and reefs. 

 A number of small uninhabited rocky islands and outcrops located near the 
coastline. 

 An intricate pattern of bays, islets, rocky headlands and outcrops. 
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 Swathes of semi-natural coastal grasslands with patches of gorse along open cliff 
tops and steep slopes. 

 High energy seas with strong currents. 

Value: Outstanding 

 

1.7.1.2 SCA 6: Ballycastle Coast (Carrickarede to the eastern side of Fair Head) 

(Constituent LCA: Causeway Coast & Rathlin Island, Ballycastle Glens. Fair Head.) 

Location and Setting 

Centred on Ballycastle Bay, the Ballycastle Coast SCA includes the section of coast from 
Carrick-a-rede to the eastern side of Fair Head and approximately half of Rathlin Sound. The 
character of the SCA is heavily influenced by the distinctive outline of Rathlin Island that 
forms a partly enclosed setting in Ballycastle Bay and Rathlin Sound. Glentasie, Glenshesk 
and the imposing open moorland summit of Knocklayd form an important terrestrial 
backdrop to the SCA, particularly when viewed from open water. Views to the east and west 
are curtailed by rocky headlands. 

Summary Description 

The SCA is formed by a broad sweeping bay that partly encloses the dynamic waters of 
Rathlin Sound, notable for its extremes of currents, overfalls and eddies that make 
navigation very challenging. 

The character of the SCA is heavily influenced by the distinctive outline of Rathlin Island 
which forms a sense of visual containment and shelter from the wild Atlantic beyond. Along 
the coast, a series of mostly vertical and exposed cliffs of varying geology and landforms are 
punctuated by rocky headlands and small rocky outcrops. A distinctive series of large sea 
caves are located between Kinbane and Ballycastle and the sheltered bay at Ballycastle 
contains the town, harbour and beach backed by sand dunes. Fair Head is a particularly 
prominent and exposed headland with a very distinct profile that marks the eastern point of 
the SCA. The imposing open moorland summit of Knocklayd, Glentaisie and Glenshesk are 
important features that provide an important setting to the southern part of the SCA. 

Key Characteristics: 

 Extremes of currents, overfalls and eddies across dynamic waters of Rathlin Sound, 

 Crashing waves against rocky outcrops and a series of predominantly vertical cliffs 
of varying height, geology and landform, 

 A diverse geological composition of Basalt, Chalk and Dolerite to the west of 
Ballycastle and Carboniferous Limestone with beds of sandstone and ironstone to 
the east, 

 Varying depths of very dynamic sea above predicted habitats of infralittoral, 
circalittoral and deep circalittoral fine and muddy sands and occasional infralittoral 
rocks, some protruding above the sea, 

 At the eastern end of the SCA, Fair Head at 200m high with a striking thick sill of 
Dolerite forms a very distinctive and prominent headland, 
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 The series of exposed cliffs are punctuated by the sheltered bay at Ballycastle, 
containing the town and a stretch of sandy beach, backed by sand dunes, 

 A distinctive series of numerous large sea caves between Kinbane and Ballycastle, 

 Along the isolated cliff tops, swathes of semi-improved and semi-natural coastal 
grasslands enclosed by remnant stone walls with patches of gorse; and 

 Impressive views across Rathlin Sound towards Rathlin Island. 

Value: High 

 

1.7.1.3 SCA 7: Rathlin 

(Constituent LCAs: Causeway Coast and Rathlin Island.) 

Location and Setting 

Located approximately 5km off the mainland, Rathlin Island is the only inhabited offshore 
Island and is the northernmost point of Northern Ireland. The reverse L-shaped island is 6km 
from east to west, and 4km from north to south. The entire island is within the Seascape 
Character Areas which also includes part of Rathlin Sound. The Atlantic SCA to the north of 
the island forms an expansive setting of exhilarating, dominating sea and crashing waves, 
rich in marine life. To the north-east, there are distant views of Islay, Jura, Kintyre, Aisla 
Craig, Arran and the Rhins of Galloway and to the south, nearby views the prominent Fair 
Head and Ballycastle Bay backed by the rising summit of Knocklayd. To the west of 
Ballycastle, there are views of rugged cliffs towards Carrick-a-rede Island and the Causeway 
Coast and beyond. 

Summary Description 

This stunning and dramatic seascape is typified by its remote and wild qualities, extreme 
exposure to the elements and panoramic views of extensive rough sea. A composition of 
rugged cliffs, a broad sweeping bay, an exposed inland plateau providing distant views 
towards Scotland and the nearby mainland, underpins an exhilarating coastal experience 
with an outstanding scenic quality. The island has a long history of settlement, invasion, 
industry and trade with a large number of notable maritime sites, including harbours, quays, 
slipways, landing places and lighthouses. Rathlin Sound is notable for its extreme currents, 
overfalls and eddies that make navigation very challenging and a number of interesting 
submarine geological features are found around Rathlin Island, including a submerged 
partly-enclosed basin within the bedrock structure. 

Key Characteristics 

 Crashing waves against a dramatic series of rugged vertical cliffs, sea caves, 
vegetated steep slopes, and headlands with lighthouses, 

 Extensive and constantly changing panoramic views across wild sea backed by 
views of the Antrim Coast and distant views towards Kintyre Peninsula, Islay, Jura, 
Ailsa Craig, Arran and the Rhins of Galloway, 

 Extremes of currents, overfalls and eddies across dynamic waters of Rathlin Sound 
and the mixing of the Atlantic and Irish to the north of the island, 
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 A number of interesting sub-marine geological features including a submerged 
partly-enclosed basin within the bedrock structure, 

 The sight, sound and smell of large seabird colonies along the north west cliffs, 

 Several ship wrecks located close to shore of the island, 

 Many maritime sites, including harbours, quays, slipways, landing places and 
lighthouses, 

 Swathes of semi-natural open grasslands and heaths with patches of gorse on 
steeper slopes, 

 Undulating pastures enclosed by an extensive network of remnant stone walls and 
fences, 

 Small loughs with reeds and patches of wet grasslands; and 

 Isolated scattered dwellings and farmsteads connected by small roads and tracks. 

Value: Outstanding 

1.7.1.4 SCA 8: Torr Head Coast (Eastern edge of Fair Head to Runabay Head) 

(Constituent LCAs: Fair Head.) 

Location and Setting 

Centred on the prominent Torr Head, the Torr Head Coast SCA extends from the eastern 
edge of Fair Head to Runabay Head and includes the inshore waters out to the outer extent 
of the circalittoral zone. There are extensive panoramic views across the North Channel SCA 
towards Islay, Kintyre, Aisla Craig, Arran and the Rhins of Galloway although views to 
adjacent coastal LCAs are curtailed by rocky headlands. Inland, rolling moorland hills, most 
notably Carnanmore, form a distinctive backdrop to the SCA. 

Summary Description 

The SCA includes some of the most unspoilt and dramatic coastal landscapes in Northern 
Ireland. With its very exposed location, Torr Head juts out into open sea forming a 
prominent headland and focal point in the seascape. There are expansive views across the 
North Channel SCA where occasional large shipping movements add interest against a 
backdrop of Scotland. The coast is characterised by a series of large vegetated landslips, 
small sheltered bays and crashing waves against exposed headlands and rocky outcrops. 
Large sections of the coast are inaccessible which underpins a strong sense of remoteness 
and tranquillity. 

Key Characteristics 

 A largely inaccessible and unspoilt coastline with a strong sense of remoteness, 
tranquillity and naturalness, 

 Crashing waves against prominent and exposed rocky headlands, most notably Torr 
Head, 

 Dramatic views across the expansive North Channel and commercial shipping 
lanes, with distant vies of Scotland, 

 Underwater, dramatic sloping shelves drop away to deep, turbulent waters; and 
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 A complex and varied coastal geology with large swathes of vegetated landslips 
with semi-natural grasslands, scrub, pockets of broadleaved woodland and small 
streams. 

Value: Outstanding 

 

1.7.1.5 SCA 9: Northern Glens Coast (Runabay Head to Garron Point) 

(Constituent LCAs: Moyle Glens.) 

Location and Setting 

The Northern Glens Coast SCA includes the coastline of the Moyle Glens from Runabay Head 
down to Garron Point, and the inshore waters to the outer extent of the circalittoral zone. A 
series of distinctive v-shaped and u-shaped glens of Glendun, Glenballyeamon, and Glenariff, 
backed by imposing open moorland, form a dramatic setting to the SCA, particularly when 
viewed from the sea. There are panoramic views across the extensive North Channel SCA 
towards Kintyre, Ailsa Craig, Arran and the Rhins of Galloway in the distance. Views of 
adjacent coastal SCAs are curtailed by rocky headlands. 

Summary Description 

This SCA is typified by a series of dramatic large sweeping bays backed by a series of 
distinctive glens and surrounding open moorland with panoramic views across the open 
expanse of the North Channel that, when travelling along the open coastal road, provide a 
constantly changing visual experience. The sweeping bays, enclosed by broad rocky 
headlands of varying geology and landforms with a series of vegetated slopes, have a 
prevailing exposed and undeveloped nature. Within the shelter of the bays, the traditional 
coastal towns of Cushendall, Waterfoot and Cushendun, with a concentration of cultural 
sites, are popular visitor attractions. The shoreline within the bays is typical lined with 
pebbles, boulders and sands, with rocky outcrops along the more exposed sections of the 
coastline. 

Key Characteristics 

 A dramatic and complex geology forming large-scale, steep, east facing slopes that 
culminate in sea cliffs and vegetated slopes with a considerable degree of 
slumping, 

 Open views across the expansive North Channel and commercial shipping lanes, 
with distant views of Scotland, 

 Large sweeping bays provide shelter to traditional nucleated coastal towns and 
villages located on flat land at the lower reaches of wooded valleys, 

 Dramatic sloping shelves drop away to relatively deep, turbulent waters important 
for subtidal marine biodiversity, 

 Crashing waves against broad rocky headlands and rocky outcrops, 

 A winding open coastal road provides constantly changing views of open wide sea 
backed by dramatic coastal landforms, 

 Sections of pebbles, boulders and sands along the shoreline with sheltered bays, 
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 Inshore waters up to 50m deep with underlying predicted habitats of infralittoral 
mixed sediments, circalittoral and deep circalittoral course sediments with 
extensive maerl beds found in Cushendun Bay, 

 Concentrations of cultural sites around the settlements of Cushendun and 
Cushendall including several medieval coastal churches and graveyards; and 

 Semi-improved pastures along cliff tops enclosed by hedgerows and remnant stone 
walls, with occasional small clumps of broadleaved woodland. 

Value: High 

 

1.7.1.6 SCA 22: Atlantic 

(Constituent LCAs: N/A.)  

Summary Description 

The Atlantic SCA adjoins the outer marine extents of several SCAs located along the north 
coast. It includes extensive areas of often rough open sea with turbulent tides, difficult to 
navigate. Sea depth is generally up to 100m and to the north of Rathlin Island, the seabed 
drops steeply away to over 200m. At this distance, features along the north coast are 
difficult to distinguish, but the formation of vertical cliffs and moorland hills above 
Ballycastle, form an important skyline to the expanse of open sea. The outline of Rathlin 
Island is a distinctive feature and in close proximity, the rugged cliffs and seabird colonies 
become apparent. To the south – west, there are views of the outline of the hills of 
Inishowen and distant views of the Kintyre Peninsula, Islay and Jura to the east. 

Key Characteristics 

 An expanse of rough open sea often exposed to stormy weather, 

 Turbulent currents and eddies where the Atlantic mixes with the North Channel, 

 Relatively deep waters, particularly around the northern coast of Rathlin, where 
steep slopes drop away to over 200m, 

 Relatively distant views of the North Antrim coastline, the hills of Inishowen and 
Rathlin Island with more distant views of the Kintyre Peninsula, Islay and Jura, 

 To the east, habitats are primarily deep circalittoral sand with small areas of 
Atlantic reef and sponge and to the west, circalittoral coarse sediments with small 
areas of faunal communities, 

 Commercial fishing grounds for cod, pollock, mackerel, conger, whiting, flounder, 
dab, plaice, dogfish, bull huss, and bass, 

 Occasional container ships pass through the area which also forms part of a sailing 
route round Ireland or north-west Ireland, to Scotland; and 

 Wave action is low across most of the sea although it becomes medium in 
shallower waters towards the west. 

Value: Moderate 
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1.7.1.7 SCA 23: North Channel 

Summary Description 

With relatively busy commercial shipping lanes, the deep North Channel SCA adjoins the 
outer marine extents of several SCAs located along the north-east coast. It extends from the 
eastern side of Rathlin Island, past the entrance to Belfast Lough, where it meets the Irish 
Sea (South Down) SCA. Formed above the deep circalittoral zone, sea depths extends to 
approximately 200m along the outer reaches, becoming shallower towards the coast. 
Habitats are diverse and are likely to consist of deep circalittoral sediment and sand, faunal 
communities on circalittoral rock and deep circalittoral mixed sediments. Along the northern 
part of the SCA, the outline of the Moyle Glens and basalt escarpments, backed by rolling 
moorland summits and the Garron Plateau, form a distinctive skyline. Further south, the low 
lying coastline is difficult to distinguish. To the north-east, there are distant views of the 
Kintyre Peninsula, Ailsa Craig, Arran and the Rhins of Galloway. 

Key Characteristics 

 A relatively deep channel of open sea up to 200m deep, with strong currents and 
low energy waves, 

 Commercial shipping lanes with occasional passing container ships, passenger 
ferries and cruise ships, 

 Commercial sea fishing and sailing across the SCA, 

 A sense of distant enclosure with Scotland to the east and Northern Ireland to the 
west, 

 The narrowest sea crossing between Northern Ireland and Scotland (Ballycastle – 
Mull of Kintyre) is located across the northern part of the area, 

 Diverse habits primarily consist of deep circalittoral sediment and sand, faunal 
communities on circalittoral rock and deep circalittoral mixed sediments; and 

 A large number of shipwrecks scattered along the seabed. 

Value: Moderate 

 

 

 

 

Table 1.1 Summary of Landscape Character Areas 

Landscape 
Character Area 

ID 
Landscape Character Area Landscape Value 

LCA 56 Dervock Farmland Moderate 

LCA 57 
Causeway Coast and Rathlin 
Island 

Outstanding 
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Landscape 
Character Area 

ID 
Landscape Character Area Landscape Value 

LCA 118 Moyle Moorlands and Forests High 

LAC 119 Ballycastle Glens High 

LCA 120 Fair Head Landscape Outstanding 

 

Table 1.2 Summary of Seascape Character Areas 

Seascape 
Character Area 

ID 
Seascape Character Area Seascape Value 

SCA 5 Causeway Coast Outstanding 

SCA 6 Ballycastle Coast High 

SCA 7 Rathlin Outstanding 

SCA 8 Torr Head Coast Outstanding 

SCA 9 Northern Glens Coast High 

SCA 22 Atlantic Moderate 

SCA 23 North Channel Moderate 
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Abbreviations 

 
AC  - Alternating Current 

ADCP  - Acoustic Doppler Current Profiler 

AFBI  - Agri-Food and Biosciences Institute 

AfL  - Agreement for Lease 

AHH   Andritz Hammerfest Hydro 

AIS  - Automatic Information System 

ALARP - As Low As Reasonably Practicable 

ALB  - All-Weather Lifeboat 

AMETS - Atlantic Marine Energy Test Site 

ANIFPO - Anglo Northern Ireland Fish Producers Organisation  

ARL   Atlantis Resources Ltd 

ATBA  - Area to Be Avoided 

AtoN  - Aid to Navigation 

BEIS   Department for Business Energy & Industrial Strategy 

BPI  - Burial Protection Index 

BTA  - British Tugowners Association 

BWEA  - British Wind Energy Association (now RenewableUK) 

CA  - Cruising Association 

CAST  - Coastguard Agreement on Salvage and Towage  

CCTV  - Closed-Circuit Television 

CGOC  - Coastguard Operations Centre 

CIL  - Commissioners of Irish Lights 

COLREGS - International Regulations for Preventing Collisions at Sea  

DARD  - Department of Agriculture and Rural Development 

DECC  - Department of Energy and Climate Change 

DBE   DEME Blue Energy 

DfT  - Department for Transport 

DOE  - US Department of Energy 

DP  - Dynamic Positioning 

DPME   DP Marine Energy 

DRL  - Data Return Location 

DSC  - Digital Selective Calling 

EIA  - Environmental Impact Assessment 

ERCoP - Emergency Response Cooperation Plan 

ERRV  - Emergency Response and Rescue Vessel 

ETV  - Emergency Towing Vessel 

FHTEP - Fair Head Tidal Energy Park 

FSA  - Formal Safety Assessment 

GBS  - Gravity Base Structures 

GIS  - Geographical Information System 

GPS  - Global Positioning System 

GRT  - Gross Registered Tonnage 

HAT  - Highest Astronomical Tide 

HF  - High Frequency 

HMCG - Her Majesty’s Coastguard 
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IALA  - International Association of Marine Aids to Navigation and  

   Lighthouse Authorities 

ICC  - Irish Cruising Club 

ILB  - In-shore Lifeboat 

IMO  - International Maritime Organisation 

kHz  - kiloHertz 

km  - kilometre 

kV  - kilovolt 

LAT  - Lowest Astronomical Tide 

LOA  - Length Overall 

m  - metre  

MAIB   - Marine Accident Investigation Branch 

MCA  - Maritime and Coastguard Agency 

MEHRA - Marine Environmental High Risk Area 

MGN  - Marine Guidance Note 

MHWN - Mean High Water Neaps 

MHWS - Mean High Water Springs 

MLWN - Mean Low Water Neaps 

MLWS - Mean Low Water Springs 

MoD  - Ministry of Defence 

MRCC  - Maritime Rescue Coordination Centre 

MSL  - Mean Sea Level 

MW  - megawatt 

nm  - nautical mile 

NCLFA - North Coast Lobster Fishermen’s Association 

NIFPO  - Northern Ireland Fish Producers Organisation 

NMOC - National Maritime Operations Centre 

NOREL - Nautical and Offshore Renewable Energy Liaison 

NRA  - Navigational Risk Assessment 

OREI  - Offshore Renewable Energy Installation 

PHA  - Preliminary Hazard Analysis 

PIANC  Permanent International Association of Navigation 

PLL  - Potential Loss of Life 

PPE  - Personal Protective Equipment 

RAF  - Royal Air Force 

REZ  - Renewable Energy Zones 

RNLI  - Royal National Lifeboat Institution 

ROV  - Remotely Operated Vehicle 

RUK  - RenewablesUK 

RYA  - Royal Yachting Association 

SAR  - Search and Rescue 

SCADA  Supervisory Control and Data Acquisition 

SoN  - Safety of Navigation 

SOSREP - Secretary of States’ Representative for Salvage and Intervention 

TCE  - The Crown Estate 

TEC   Tidal Energy Converter 

THLS  - Trinity House Lighthouse Service 
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TSS  - Traffic Separation Scheme 

TVL  - Tidal Ventures Ltd 

UHF  - Ultra High Frequency 

UK  - United Kingdom 

UKC   Under Keel Clearance 

UKHO  - United Kingdom Hydrographic Office 

USACE  US Army Corps of  Engineers  

VHF  - Very High Frequency 

VTS  - Vessel Traffic Service 

WGS  - World Geodetic System 

 

Terminology 
 

 Allision: When a moving object strikes a stationary object (this term has been 

  used where a vessel strikes an underwater turbine) 

 

 Collision: When two moving objects strike each other (this terms has been used 

  where a vessel strikes another vessels.  
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1. INTRODUCTION 

1.1 Background 
Anatec was commissioned by Fair Head Tidal Energy Park Ltd. (FHTEP), a special purpose 

company set up by DP Marine Energy (DPME) and DEME Blue Energy (DBE), to perform a 

shipping and navigation assessment of the proposed Fair Head Tidal Energy Project, off the 

North Antrim coast of Northern Ireland.  

 

The report presents information on the proposed development relative to the baseline 

navigational activity and features for the area. Following this, an assessment of the impact of 

the proposed development on navigation is presented. The assessment forms part of the 

Environmental Impact Assessment (EIA). 

1.2 Navigational Risk Assessment Purpose 

An EIA is a process which identifies the environmental effects, both negative and positive, in 

accordance with EU Directives. A key requirement of the EIA is the Navigational Risk 

Assessment (NRA). Following the Maritime and Coastguard Agency (MCA) guidance, an 

NRA for the Project has been undertaken and includes: 

 

 Overview of base case environment; 

 Maritime Traffic Survey; 

 Implications of Offshore Renewable Energy Installations (OREIs); 

 Assessment of navigational risk pre and post development of the proposed Fair 

Head Tidal Energy Project; 

 Formal Safety Assessment (FSA); 

 Implications on marine navigation and communication equipment; 

 Identification of mitigation measures; 

 Search and Rescue (SAR) planning; and 

 Through life safety management. 

 

The assessment reviews the following phases: 

 

 Pre-construction; 

 Construction; 

 Operation and maintenance; and 

 Decommissioning. 

1.3 NRA Methodology 
Figure 1.1 shows an overview of the NRA methodology which was used in this study. This 

methodology was designed to meet the guidance described in Section 2. 
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Figure 1.1 Overview of Methodology for Navigational Assessment 
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2. GUIDANCE, LEGISLATION AND CONSULTATION 

2.1 Introduction 
The primary guidance documents used during the assessment are listed below: 

 

 Maritime and Coastguard Agency (MCA) Marine Guidance Notice 543 (MGN 543) 

Safety of Navigation: Offshore Renewable Energy Installations (OREIs) - Guidance 

on UK Navigational Practice, Safety and Emergency Response (MCA, 2016): 

 MCA Methodology for Assessing Marine Navigational Safety & Emergency 

Response Risks of OREI (MCA, 2013); and 

 Guidelines for Formal Safety Assessment (FSA) – MSC/Circ. 1023 (IMO, 2002). 

2.2 MCA Marine Guidance Notice 543 

MGN 543 highlights issues to be taken into consideration when assessing the effect on 

navigational safety from offshore renewable energy developments, proposed within United 

Kingdom internal waters, territorial sea or Renewable Energy Zones (REZ). 

 

MGN 543 contains five annexes as follows: 

 

 Annex 1: Site position, structures and safety zones. 

 Annex 2: Navigation, collision avoidance and communications. 

 Annex 3: MCA’s wind farm shipping template for assessing wind farm boundary 

distances from shipping routes. 

 Annex 4: Safety and mitigation measures recommended for OREI during 

construction, operation and decommissioning. 

 Annex 5: Search and Rescue (SAR) and emergency response matters.  

 

A checklist referencing the sections in this report which address the MCA MGN 543 

requirements is presented in the appendices. 

2.3 Risk Assessment Methodology 

The MCA produced a Methodology for Assessing the Marine Navigational Safety and 

Emergency Response Risks of Offshore Renewable Energy Installations has been used as the 

basis of this assessment (MCA, 2013).  

 

Its purpose is to be used as a template by Developers in preparing their navigation risk 

assessments, and for Government Departments to help in the assessment of these.  

 

The Methodology is centred around risk controls and the feedback from risk controls into risk 

assessment. It requires a submission that shows that sufficient risk controls are, or will be, in 

place for the assessed risk to be judged as broadly acceptable or tolerable with further 

controls or actions. 

 

The key features of the Marine Safety Navigational Risk Assessment Methodology are risk 

assessment (supported by appropriate techniques and tools), creating a hazard log, defining 

the risk controls (in a Risk Control Log) required to achieve a level of risk that is broadly 
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acceptable (or tolerable with controls or actions), and preparing a submission that includes a 

Claim, based on a reasoned argument, for a positive consent decision. 

Table 2.1 Key Features of the MCA Methodology (MCA, 2013) 

1 Define a scope and depth of the submission proportionate 

to the scale of the development and the magnitude of the 

risk 

2 Estimate the “base case” level of risk 

3 Estimate the “future case” level of risk 

4 Create a hazard log 

5 Define risk control and create a risk control log 

6 Predict “base case with OREI” level of risk 

7 Predict “future case with OREI” level of risk 

8 Submission 

2.4 MCA Under Keel Clearance Policy Paper 

The MCA has published a policy paper on under keel clearance (UKC) (NOREL 2014) 

which is referenced in MGN 543. 

 

The Paper was developed by the MCA to provide guidance to developers in determining an 

appropriate margin of safety to allow adequate safe UKC for mariners - and hence minimum 

water depth for vessels - transiting over tidal devices (and any associated structures). 

 

The method by which this is used in the UKC risk modelling is discussed further in Section 

14. The modelling is documented within Section16. 

2.5 IMO Formal Safety Assessment Process 

The IMO Formal Safety Assessment process (IMO 2002) approved by the IMO in 2002 

under SC/Circ.1023/MEPC/Circ392 has been applied within this study. This is a structured 

and systematic methodology based on risk analysis and cost benefit analysis (if applicable).  

 

There are five basic steps within this process: 

 

1. Identification of hazards (a list of all relevant accident scenarios with potential causes 

and outcomes);  

2. Assessment of risks (evaluation of risk factors);  

3. Risk control options (devising regulatory measures to control and reduce the 

identified risks);  

4. Cost benefit analysis (determining cost effectiveness of risk control measures); and  

5. Recommendations for decision-making (information about the hazards, their 

associated risks and the cost effectiveness of alternative risk control measures).  

 

Figure 2.1 is a flow diagram of the FSA methodology applied. 
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Figure 2.1 Formal Safety Assessment Process 

The impact assessment uses information within the baseline assessment to assess impacts as 

per the Formal Safety Assessment process. 

 

 Hazard log and risk ranking; 

 Quantified navigational risk assessment for selected hazards; 

 Base case and future case risk levels assessed for selected hazards; 

 Emergency response review; and 

 Assessment of mitigation measures. 

 

The main part of the impact assessment covers the potential impacts to commercial vessels, 

fishing vessels and recreational vessels from the construction / installation and presence of 

the proposed offshore tidal farm and associated infrastructure including the offshore export 

cable.  

2.6 IALA 

The tidal farm will need to be marked according to International Association of Marine Aids 

to Navigation and Lighthouses (IALA) guidelines (IALA, 2013). The Commissioners of Irish 

Lights (CIL) exercise control over the marking of Renewable Energy Installations in the 

waters of the Republic of Ireland and Ireland. The Aids to Navigation (AtoN) required for the 

site during the different phases of construction, operation and decommissioning will be 

agreed with CIL.  

2.7 Other Guidance 

Other guidance documents used during the assessment are listed below: 

 

 MCA Marine Guidance Notice 372 (MGN 372 M+F) Offshore Renewable Energy 

 Installations (OREIs) Guidance to Mariners Operating in the Vicinity of UK OREIs 

 (MCA, 2008b); 
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 Royal Yachting Association (RYA) – The RYA’s Position on Offshore Renewable 

Energy Developments: Paper 3 – Tidal Energy (RYA, 2014);  

 The Recreational Craft Directives 94/25/EC and 2003/44/EC - implemented into UK 

law by the Recreational Craft Regulations 2004 (SI No. 2004/1464), apply to 

recreational craft and are intended to ensure the free movement of goods on the EEA 

market. 

2.8 Stakeholder Consultation 

A range of stakeholders were consulted during the NRA process. This included the 

preparation of a Preliminary Hazard Analysis (PHA) report which was sent to a wide range of 

potential stakeholders for comment. A Hazard Review Workshop was also held involving a 

cross-section of local stakeholders identified from the baseline data.  
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3. DATA SOURCES 

3.1 Introduction 
This section summarises the main data sources used in assessing the baseline shipping 

activities relative to the Fair Head Tidal Energy Array.  

3.2 Baseline Data Summary 
The main data sources used in this assessment are listed below. 

 

 Maritime Traffic Survey Data – 2 x 14 Days. 

o March 2014 (14 Days) 

o July 2014 (14 Days).  

 

 Maritime Incident Data. 

o Marine Accident Investigation Branch (MAIB) data for 2005-2014. 

o Royal National Lifeboat Institution (RNLI) data for 2005-2014. 

 

 UK Coastal Atlas of Recreational Boating (2009) and Geographic Information 

Systems (GIS) Shapefiles (RYA, 2010). 

 

 Offshore Renewables Shapefiles (The Crown Estate (TCE), 2014). 

 

 Marine Environmental High Risk Areas (MEHRA) (DfT, 2006). 

 

 Admiralty Sailing Directions – Irish Coast Pilot, NP 40 (UKHO, 2013). 

 

 Irish Cruising Club (ICC) Sailing Directions – East and North Coasts of Ireland (ICC, 

2014). 

  

 UK Admiralty Charts:  

 

o 2199-0 North Channel Northern Part; and  

o 2798-0 Lough Foyle to Sanda Island including Rathlin Island. 

3.3 Maritime Traffic Survey 
Baseline shipping activity was assessed using Automatic Information System (AIS) and radar 

track data. Data were analysed for two 14 day periods which encompassed seasonal 

fluctuations in shipping activity and accounted for a range of tidal conditions. Due to a pause 

in the ES / NRA process, the traffic data is beyond the maximum 24 months specified in 

MGN 543. However, it was agreed with the MCA that it was still considered valid when 

supported by more recent stakeholder consultation. 

 

A 5nm buffer surrounding the combined Fair Head AfL area and the AfL area for the 

neighbouring Torr Head Tidal Energy Array, which is being developed by Tidal Ventures 

Limited (TVL), was used for analysis of the AIS and radar data, (hereafter referred to as the 

Study Area) providing a suitable area in which to undertake data analysis relative to the 

development.  
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AIS is required on board all vessels of more than 300 gross registered tonnage (GRT) 

engaged on international voyages, cargo vessels of more than 500 GRT not engaged on 

international voyages, passenger vessels irrespective of size built on or after 1st July 2002, 

and fishing vessels over 18m in length (at the time of the winter survey) and over 15m in 

length (at the time of the summer survey). A proportion of smaller vessels also carry AIS 

voluntarily but may not broadcast continuously. Radar and visual observations were therefore 

used to record the movements of non-AIS vessels. 

3.4 Recreational Activity 

The RYA and the CA represent the interests of recreational users including yachting and 

motor cruising. In 2005 the RYA, supported by Trinity House Lighthouse Service (THLS) 

and the CA, compiled and presented a comprehensive set of charts which defined the cruising 

routes, general sailing and racing areas used by recreational craft around the UK coast. This 

information was published as the UK Coastal Atlas of Recreational Boating and has been 

subsequently updated (RYA, 2009). The latest edition of GIS shapefiles from 2010 showing 

cruising routes, sailing and racing areas has been used in this assessment. The RYA has also 

developed a detailed position statement (RYA, 2014) based on analysed data for common 

recreational craft. 

 

The Irish Cruising Club Sailing Directions for the East and North Coasts of Ireland were also 

consulted. 

 

Consultation was carried out with the RYA NI, ICC and local sailors.  

 

The above, along with the recreational vessel data extracted from the maritime traffic survey, 

were used to inform the NRA.  

3.5 Fishing Activity 

Fishing vessel data were extracted from the AIS and radar data recorded during the maritime 

traffic surveys. Information was also available from the Commercial Fisheries work carried 

out as part of the EIA.  

3.6 Lessons Learned 
There is considerable benefit in the sharing of lessons learned to developers within the 

offshore industry. This NRA, and in particular the hazard assessment, includes general 

consideration for lessons learnt and expert opinion from previous offshore renewables 

developments and other sea users. Lessons learnt data sources and expert opinion include: 

 

 RYA & Cruising Association (CA). Sharing the Wind - Identification of recreational 

boating interests in the Thames Estuary, Greater Wash and North West (Liverpool 

Bay). Southampton (RYA, 2004); 

 DfT. Results of the electromagnetic investigations. 2nd ed. Southampton: MCA and 

QinetiQ (DfT, 2004);  

 BWEA. Guidelines for Health & Safety in the Wind Energy Industry – British Wind 

Energy Association. London: (BWEA (now RUK), 2008); 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  12 

Doc: 4_FHT_TA_15.1_NRA   

 

 MCA. Offshore Wind Farm Helicopter Search and Rescue – Trials Undertaken at the 

North Hoyle Wind Farm Report of helicopter SAR trials undertaken with Royal Air 

Force Valley ‘C’ Flight 22 Squadron on March 22nd 2005. Southampton: (MCA, 

2005); 

 The Nautical and Offshore Renewable Energy Liaison (NOREL). (Unknown). A 

Report compiled by the Port of London Authority based on experience of the Kentish 

Flats Wind Farm Development. Norel Work Paper, WP4 (2
nd

 NOREL); and 

 TCE. Strategic assessment of impacts on navigation of shipping and related effects on 

other marine activities arising from the development of Offshore Wind Farms in the 

UK REZ. TCE and Anatec (TCE, 2012).  

 

(It is noted that whilst this is mostly for offshore wind, for which there is much more 

experience, much of the data is also applicable to offshore tidal energy.) 
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4. PROJECT DESCRIPTION DETAILS 

The scope of this NRA will reflect a Rochdale (Design) Envelope defined by FHTEP. The 

following section details the worst realistic case parameters of the Project against which the 

effects will be assessed. 

4.1 Introduction 

The proposed development will have an expected capacity of 100MW consisting of 

individual devices of approximately 1.0MW to 3.0MW each. It is anticipated the first phase 

of up to 10MW will be operational by 2018/19 with the second phase delivering the Project 

into complete commercial operation by 2025.  

4.2 Location Overview 
The Agreement for Lease (AfL) from The Crown Estate was awarded to FHT in October 

2012, for a site off the north Antrim coast of Northern Ireland at Fair Head, to investigate the 

potential for developing a tidal energy array.  

 

The Fair Head AfL area lies to the north east of Fair Head, Northern Ireland and has an area 

of approximately 1nm
2
 (3.3km

2
). It is located towards the east of Rathlin Sound, an area of 

water separating Northern Ireland mainland and Rathlin Island. A general chart overview of 

the AfL area can be seen in Figure 4.1.  

 

The corner coordinates of the Fair Head AfL area are presented in Table 4.1. 

Table 4.1 Fair Head AfL area Corner Coordinates (WGS84) 

Point Latitude (N) Longitude (W) 

A 55° 13.30326’ 6° 4.92924’ 

B 55° 13.06146’ 6° 5.39874’ 

C 55° 13.85580’ 6° 7.81140’ 

D 55° 14.27400’ 6° 7.03200’ 

E 55° 14.06400’ 6° 5.75880’ 

F 55° 13.42920’ 6° 4.76100’ 

 

The water depth in the AfL area ranges from approximately 30m to 75m. A detailed view of 

the Fair Head AfL area is presented in Figure 4.2.  

 

There is a minimum distance to shore of approximately 700m at Point C, to the north, which 

increases to 1,200m at Point B, to the south of the AfL area.  
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Figure 4.1 General Overview of Fair Head AfL area 

 

Figure 4.2 Detailed Overview of Fair Head AfL area 
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4.3 Technology 

4.3.1 Design Envelope 

A design envelope approach has been adopted for this project as the selection of the final 

technology and layout will be decided upon after consent. In order to maintain flexibility, the 

key elements are selected and considered on a realistic “worst case” basis, each being 

appraised in relation to the various potential impacts and the required mitigation measures, if 

necessary. 

4.3.2 Tidal Energy Converter (TEC) 

The initial design envelope is based on an un-ducted horizontal axis open rotor turbine (two 

or three bladed) Tidal Energy Converter. Examples of these types of TECs being considered 

include: 

 

 Andritz Hammerfest Hydro (AHH) - 1.25MW TEC developed from their EMEC 

commercial prototype.  

 Atlantis Resources Ltd. (ARL) – Seagen –U20, a 1.5MW TEC developed from the 

Marine Current Turbines (MCT) Strangford Loch commercial prototype. 

 Schottel Hydro – SIT III – a 55kW TEC (being considered for the first phase of the 

project only).  

 

Turbines will have a minimum clearance from the blade tip to sea surface at LAT of 5m. The 

turbine technology (Schottel Hydro – SIT III only) will include surface-piercing spar buoys, 

with up to a maximum of 36 TECs (Schottel Hydro – SIT III) mounted on each spar buoy. 

4.3.3 Support Structure and Foundations 

The different TECs will be moored to the seabed using different structures: 

 

 Andritz – one gravity based structure per rotor (subsea) 

 Seagen U20 – twin-rotor “bi-pod” piled foundation (subsea) 

 Schottel – 36 TECs on a twin spar buoy structure with gravity base (surface-piercing) 

 

An illustration of the range of support concepts is presented below: 

 

   
Andritz TEC on tripod SeaGen U20 StreamTec Schottel Triton S platform 
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Only the Schottel structure has surface-piercing elements in the form of the floating spar 

buoys, the height of which is a maximum of circa 6m (in operating mode). These are 

controlled by a ballast water system which varies the weight of the floating structure 

significantly to enable the operating and maintenance mode as well as precise adjustment of 

the draught when in the operating mode. The ballast water system is identical in each spar 

buoy and will be operated in parallel to ensure structure stability.  

4.3.4 Electrical Hub 

There are a number of different approaches to the electrical system design with power 

conditioning either being conducted at the individual machines or conducted at a common 

point (hub) which may be onshore of offshore. The electrical hub would either be fully 

submerged or surface piercing and it is likely that they will either be integrated into the same 

structure used to support one or two TECs or mounted on its own standalone structure. It 

would be used to house electrical and control equipment, acting as a collection point for the 

cables from a number of TECs.  

 

Figure 4.3 presents an illustration of a surface piercing marshalling tower (which could be a 

jacket type structure as shown or a monopile type structure) and the alternative subsea hub 

approach. One hub is foreseen to serve up to 10 TECs, with a maximum of 10 hubs expected 

for the full (100MW) development.  

 

              
(Surface Piercing Hub)     (Subsea Hub) 

Figure 4.3 Electrical Hub Overview 

For the Schottel Hydro technology which is being considered for the demonstration phase 

(first 10MW only) of the Project, all electrical equipment necessary to condition and transport 
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the power to shore is included in the Triton S platform and therefore no further hub (either 

subsea or surface piercing) is expected.  

4.3.5 Lighting and Marking of Devices 

Positions of structures, moorings and export cable ancillary structures will be conveyed to the 

UK Hydrographic Office (UKHO) so that they can be incorporated into Admiralty Charts and 

Notices to Mariners.  

 

Lighting and marking of individual devices and the array will be to a specification required 

by the Commissioners of Irish Lights and the Maritime and Coastguard Agency (MCA), and 

will be in accordance with International Association of Lighthouse Authorities (IALA) 

standards.  

 

Physical markings on surface-piercing elements will be lit and painted as special purpose 

marks (yellow). Devices will be equipped with AIS and radar reflectors / transponders or 

both.  

4.4 Worst Case Design and Indicative Layout 
As there is currently no operational tidal array experience, the design of array layouts is based 

on mathematical modelling of flows and predicted wake effects from the turbines. There are 

also a number of other factors which will influence the final array configuration including 

more detailed engineering, supported by site specific geotechnical data; avoiding any 

environmentally sensitive locations and taking into account the practicalities of construction 

and operations such as vessel manoeuvring or mooring requirements. To allow for these 

uncertainties, similar to the approach used for the main components, it is necessary to 

describe a design envelope for the array configuration. The options are listed in Table 4.2. 

Table 4.2 Fair Head 100 MW Array - Design Envelope Options 

Option ARL -

3MW 

Streamtec 

1.25MW 

Andritz 

1MW 

Andritz 

2MW 

Schottel 

Triton 

Surface 

piercing 

hub 

Subsea 

Hub 

1a 34    10  

1b 34     10 

2 30   5  10 

3a 2 76   10  

3b 2 76    10 

4 2 68  5  10 

5a  80   10  

5b  80    10 

6  72  5  10 

7a   100  10  

7b   100   10 

8   90 5  10 

 

The worst case option for navigation was assessed to be Option 7a following consultation 

with stakeholders. This comprises 100 underwater turbines at the minimum depth of 5m 
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below LAT as well as 10 surface hubs. (It is noted the Schottel devices are surface-piercing 

to a maximum height of 6m in operating mode.)  

 

The general alignment of arrays is with rows aligned perpendicular to the most energetic ebb 

and flood currents (the principal axis). For Fair Head these primary flows have been 

measured and vary through the site with a principal axis of approximately 106 to 286 degrees 

from north in the western area and 120 to 300 in the Eastern area. The indicative layout used 

for ‘worst-case’ Option 7a is presented in Figure 4.4 and forms the basis for this navigational 

risk assessment. It is stressed that this layout is indicative only in terms of the project design 

envelope and the final layout could be a different mixture of subsea and/or surface devices. 

The final layout proposed for construction will however be subject to an updated navigational 

risk assessment at the relevant time.  

 

 

Figure 4.4 Indicative Layout of ‘Worst Case’ Option 7a 

4.5 Electrical Infrastructure 
The electrical system is subject to further detailed design but for the purposes of the 

environmental impact assessment the following is assumed: 

 

Inter-Array Cables (between TECs and / or from TECs to hubs): 

Approximately 61km of inter-array cables between TECs, comprising of a 3-core single cable 

with an expected mass of up to approximately 16te/km and an overall diameter of up to 

approximately 110mm. Cables would operate at a voltage of up to 12kV AC or DC.  
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Cables to Shore (from surface piercing or subsea hubs to landfall): 

There are two export cable route options. Option A provides a route around the headland to 

landfall at Ballycastle for onward routeing to the Ballycastle substation. Option B brings the 

cable ashore at Murlough Bay for onward routeing to a new proposed substation location in 

the area. The two route options are presented in Figure 4.5. 

 

Approximately 51km of hub to shore cables, with an expected mass of up to approximately 

38te/km and an overall diameter of up to approximately 170mm are anticipated to be 

installed. The total cable length is based on cables making landfall at Ballycastle (Option A), 

as the worst case scenario. For reference the equivalent length if all cables make landfall at 

Murlough Bay (Option B) would be approximately 15km.  

 

 

Figure 4.5 Export Cable Route Options 

 

Cable Burial / Protection: 

The decision on which cable burial / protection to be installed will be influenced by the 

navigational risk assessment, density of fishing, ground conditions and metocean conditions. 

All of these factors will be considered in an Offshore Cabling Feasibility Assessment which 

will aid the decision making process. A worst case environmental scenario of rock dumping 

along the cable route, assuming an 8m wide corridor per cable and 80% rock dumping and 

20% trench for the cable corridors Total cable route corridor for all cables would be 

dependent on water depth as require 2-3 times water depth between each cable.. Within the 

intertidal area cables would be trenched or installed using HDD techniques.  
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4.6 Installation, Maintenance & Decommissioning Phases 

4.6.1 Installation of Foundations and Turbines 

The construction of the Fair Head Tidal Energy Project is expected to be phased over a 

number of years: with Phase 1 (up to 10MW) operational by 2018/19 and Phase 2 (up to 

100MW) operational by 2025. 

 

The selected method of installation will be determined following the design of the tidal array 

project and a detailed engineering exercise. However for the design envelope the three main 

installation vessel options considered include jack-up platforms, dynamically positional 

vessels and heavy lift vessels. A number of support vessels (e.g. tugs) are also considered 

necessary for the installation.  

 

The worst case scenario for navigation is likely to be a jack-up as it is fixed to the seabed and 

unable to move off location at short notice in the event of a potential allision scenario. A 

range of jack-up sizes is shown in Figure 4.6, with an example larger vessel being the 

Innovation Offshore Heavy Lift DP2 Jack-Up Vessel, which has a length of 147.5m and a 

breadth of 42m. 

 

 

Figure 4.6 Range of Jackup Sizes 

A larger jack-up would pose the greatest hazard when on location due to its larger footprint 

area, although it would need fewer support vessel movements for this same reason, i.e., larger 

deck space. 

 

Alternatively a DP offshore construction vessel would have the advantage of not being fixed 

to the seabed, giving the possibility of moving off location at short notice in an emergency. 

However, this type of vessel would require a longer installation time. An example is pictured 

in Figure 4.7, the Siem Daya 1 DP2 vessel with a length of 121m and breadth of 22m. 
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Figure 4.7 Example DP Vessel - Siem Daya 1 

Installation methods vary depending on foundation type and turbine technology but can 

generally be considered to consist of a number of key elements:  

 

 Preparation works – pre installation and foundation preparation; 

 Foundation installation; 

 Turbine installation; 

 Commissioning.  

 

Further details on the installation procedure for each foundation type and turbine technology 

are summarised in the ES.  

4.6.2 Installation of Cable and Protection 

Given the relatively short length of cable run, it is likely a small cable-lay vessel, or possibly 

a retrofitted Jackup or DP Vessel with turntable, etc., installed on deck, would be employed 

(such as Siem Daya 1, above) rather than a large cable-lay vessel. 

 

Due to the precise nature of the rock placement as cable protection, a fall pipe vessel is likely 

to be adopted rather than side dumping vessels, for example. The larger the vessel the greater 

the loading capacity and thus fewer reload trips and time on site. An example, larger vessel 

would be the Flintstone which is 155m in length and has a 20,000 tonnes loading capacity. 
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Figure 4.8 DP2 Flintstone Fall Pipe Vessel 

4.6.3 Maintenance 

The scheduling of planned maintenance will vary with each device but as a guideline it is 

anticipated that a planned full overhaul of a TEC is anticipated every five years. For non-

surface penetrating devices which do not allow recovery of the turbine without removal from 

foundation (i.e. all TECs included in design envelope bar Schottel Hydro Triton S platform) 

this requires heavier vessels and a safe harbour where the turbine can be towed or recovered 

to and where the device can be lifted and safely accessed. 

 

Planned “minor” maintenance applies primarily to inspections and work on minor faults such 

as parts susceptible to failure or deterioration. The tasks will typically be inspection of faults 

and minor fault rectification. Scheduled maintenance is likely to be carried out one turbine at 

a time, once a year per turbine. The likely maintenance period per turbine is two days. Minor 

maintenance will be carried out in situ. Inspections of support structures and subsea cables 

will also be performed on a regular basis using ROV and camera inspection. 

 

In regard to corrective maintenance, the majority of faults are anticipated to be remotely 

correctable (i.e. telemetrically). Unscheduled maintenance would be required for a range of 

issues from small defects to a breakdown or damage of main components. The vessels used 

for this maintenance would clearly be dependent on the nature of the failure. However, a full 

appreciation of the necessary maintenance interventions will be understood following 

installation and real experience of turbine operation. It is envisaged this will be attained 

following 2 years of operation and will also be informed by the experience of industry wide 

developments. 

 

As part of the operation and maintenance program a number of vessel types (multicats, DP 

vessels and other support vessels, e.g., survey and safety boats) are anticipated to be on site. 

An example multicat is pictured below. 
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Figure 4.9 DP1 Coastal Chariot Multicat (Length 37m) 

4.6.4 Decommissioning 

After the operational lifetime of the Project decommissioning will be required. 

Decommissioning would involve the removal of the turbines from site and restoration of the 

site to as near its natural condition as possible. A decommissioning programme will be 

submitted as required by the Energy Act 2004. 

4.6.5 Vessels and Ports 

The number of vessel movements will depend on the size and type of vessels chosen as well 

as the selected turbine technology.  

 

The size of the foundations will require sea transport and fabrication of the heavy structures 

will be conducted close to or at existing port facilities. The major turbine equipment can be 

manufactured elsewhere and delivered by land to the seaport before mobilisation and 

deployment. Ancillary barges, tugs, safety vessels and personnel transfer vessels will also be 

required. No decision has been made with regard to the most appropriate port facility for 

mobilisation although there are a number of viable options, e.g., Belfast, Larne and the Clyde. 

Local harbours such as Ballycastle could accommodate smaller vessels involved in the 

operations. 

 

An example installation activity for the worst case option assumed for navigation (Option 7a) 

is presented in Table 4.3. This table also assumes worst-case estimates in terms of the 

duration of the installation works based on the use of a single installation vessel for turbine 
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and foundation installation throughout the campaign. The actual timeline could be 

significantly shortened (e.g., 2-3 years in total) if installation work is carried out in parallel by 

multiple vessels. 

Table 4.3 Worst-Case Estimates on Vessel Movements and Durations required for 

Installation assuming no Parallel Activities 

Parameter Worst-Case Estimate 

Estimated number of movements 70
*
 

Estimated duration of installation (per device) 12 days 

Estimated total time for works - 110 structures in total 1,320 days 

Available days per year (assuming Mar – Sep operation) 213
+
 

Number of structures installed per year 18 

Total time to install all structures (based on worst-case) 6 years 
* This considers to and from load out port, in addition to installation works in the development area. 
+ It is possible installation will be undertaken outside of this period. 
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5. EXISTING ENVIRONMENT 

5.1 Introduction 

This section presents the existing environment baseline information relating to navigation in 

the vicinity of the Fair Head AfL area.  

 

The Fair Head AfL area is situated in Rathlin Sound, an area of water which separates 

Northern Ireland mainland and Rathlin Island. The North Channel, which runs between the 

northeast coast of Northern Ireland and the west coast of Scotland, lies to the east of the AfL 

area. 

 

The following baseline features in the vicinity of the Fair Head AfL area are reviewed: 

 

 Ports and Harbour Limits  Dredging 

 Navigational Aids  Cables and Pipelines 

 Anchorage Areas  Exercise Areas 

 IMO Routeing Measures  MEHRAs 

 Wrecks  Other Existing Environment Features 

 Oil and Gas Infrastructure  Sailing Directions 

 Offshore Wind  

5.2 Navigational Features 

The principal navigational features relative to the Fair Head AfL area are presented in Figure 

5.1. This figure displays navigational aids and anchorage areas. The buoy and anchorage 

positions are taken from Admiralty Charts of the area, with supplementary information from 

Admiralty Sailing Directions.  
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Figure 5.1 Navigational Features in the vicinity of the Fair Head AfL area 

5.2.1 Anchorages and Harbours 

There is a small anchorage in Murlough Bay (0.8nm south
1
 of the Fair Head AfL area). 

Further anchorages and harbours to the south of the AfL area can be found in Cushendun Bay 

(6nm south), Red Bay (10nm south), and Carnlough Bay and Glenarm Bay (16nm south). 

Anchorages and harbours to the west of the AfL area include Rathlin Island (5.5nm 

northwest), Ballycastle Bay (3.5nm west) Ballintoy Harbour (8.5nm west) and White Park 

Bay (10nm west). 

 

In Murlough Bay, shelter may be found in offshore winds. There are rocks at the west end of 

the bay. The recommended berth is southeast of the outer rock in 2.5m, clean sand, and out of 

the main tidal stream. Cushendun Bay affords a temporary anchorage during fine weather in 

9-14m. Red Bay affords a good anchorage in any part in 9-16m, though it is exposed to 

northeast and east winds. Carnlough Bay affords a safe anchorage in 5-11m, sand and gravel, 

in offshore winds. Carnlough Harbour with depths of 3m is situated at the north end of 

Carnlough Bay. Glenarm Bay affords a good anchorage in winds from the west or northwest. 

At the mouth of the Altmore River, near Glenarm Village, there is a small harbour with a 

marina, reported minimum depth 2.4m.  

 

Rathlin Island has a berth for small vessels in 11m depths. A natural basin in the northeast 

corner of Church Bay forms a small harbour protected by two outer boulder breakwaters. The 

main berth is on South Pier, oriented east/west and dividing the main harbour from the inner 

                                                 
1
 All distances measured by sea.  
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harbour. Ballycastle Bay affords a temporary anchorage in fine weather in 18-26m, with 

rocky bottom. The harbour is protected from the north by North Breakwater and from the east 

by Boyd’s Wall Breakwater and is divided into two basins by Old Pier, extending from the 

west shore. The north basin has two RoRo berths, one a linkspan and a maintained depth of 

2.7m for the greater part. The south basin contains a small fishing harbour and Ballycastle 

Marina. Ballintoy Harbour is very small and used only by local open boats. White Park Bay 

offers temporary anchorage. 

5.2.2 Ports 

In terms of larger ports in the vicinity, Larne and Belfast are located approximately 25nm and 

44nm, respectively, south-east and south of the Fair Head AfL area. Coleraine is located 

approximately 24nm west (to the entrance of the River Bann).  

 

The Port of Larne is situated at the entrance to Larne Lough with port installations on both 

sides. Larne is the Irish terminus for the Larne – Cairnryan vehicle and passenger ferries and 

Troon – Larne, Fleetwood – Larne RoRo services. Larne Port Control Centre provides a 24 

hour traffic organisation service radar based vessel traffic service (VTS). Vessels waiting to 

enter may anchor about 1nm north-northeast of the harbour entrance. Pilotage is compulsory 

for vessels of greater than 30m LOA, except HM ships, fishing vessels, lighthouse authority 

vessels and yachts. 

 

The Port of Belfast is situated at the mouth of the river Lagan at the head of Belfast Lough. 

The Port handles several million tonnes of cargo annually. A 24 hour Traffic Organisation 

Service is in operation at the harbour area. All vessels arriving, departing, or moving in the 

harbour, and vessels crossing the Victoria Channel, are required to obtain clearance from 

Belfast Port Control. Clearances are valid for 15 minutes and are timed when issued. Pilotage 

is compulsory within the Port limits for vessels over 100m LOA, vessels over 75m but less 

than 100m length from a position close west of No3 and No 4 Light Buoys, all passenger 

vessels, vessels carrying hazardous cargoes in bulk, vessels in ballast and no gas-free, vessels 

without effective radar in visibility of less than 2.5 cables, vessels having any material defect 

which may affect safe navigation. The harbour consists of three channels, aligned 

northeast/southwest. 

 

The River Bann affords access to Coleraine, a small commercial harbour. Pilotage is 

compulsory for commercial vessels and available for small craft.  

5.3 IMO Routeing Measures 

The Traffic Separation Scheme (TSS) In the North Channel is approximately 2.4nm to the 

northeast of the Fair Head AfL area (nearest edge of southbound lane) and is the 

recommended route for tanker vessels of over 10,000GT. Admiralty Chart notes recommend 

tankers of this size avoid travelling in the area between the TSS and the adjacent coasts of 

Rathlin Island and the Mull of Kintyre. Laden tankers should also avoid using the narrow 

passage through Rathlin Sound. Figure 5.2 presents the location of the In the North Channel 

TSS.  
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Figure 5.2 In the North Channel TSS in the vicinity of the Fair Head AfL area 

5.4 Wrecks 

The wrecks in the vicinity of the Fair Head AfL area are presented in Figure 5.3. The 

positions of these have been taken from the most detailed Admiralty Charts of the area. It 

should be noted that Admiralty Charts contain only wrecks which are considered to be a 

navigational hazard, so there may be other, uncharted, wrecks in the vicinity. Further 

information on wrecks is included in ES Chapter 13 Marine Archaeology and Appendix 13.1 

Marine Archaeology Baseline report. 

 

A number of wrecks exist in the vicinity of the Fair Head AfL area, with one located 

approximately 1nm west (submerged to 45m) and another approximately 1nm east 

(submerged to 87m). There are no charted wrecks within the Fair Head AfL area. 
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Figure 5.3 Wrecks in the vicinity of the Fair Head AfL area 

5.5 Oil and Gas Infrastructure 
The oil and gas installations and licence blocks in the vicinity of the Fair Head AfL area are 

presented in Figure 5.4.  
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Figure 5.4 Oil and Gas Installations and Licence Areas in the vicinity of the Fair 

Head AfL area 

The Fair Head AfL area lies within Licence Block 125/25. It was previously licenced to 

Providence Resources UK Limited in 2012, but was relinquished in April 2016 alongside 

four other blocks, also licenced to Providence Resources UK Limited, in the Rathlin Basin, 

due to concerns over its status as a frontier area as well as operational difficulties. 

 

There are no offshore installations located in the vicinity of the Fair Head AfL area.  

5.6 Offshore Wind 

There are no existing or planned offshore wind farm projects in the vicinity of the Fair Head 

AfL area.  

5.7 Dredging 

There are no aggregates dredging areas in the vicinity of the Fair Head AfL area. 

5.8 Cables and Pipelines 

Subsea cables and pipelines in the region of the Fair Head AfL area are presented in Figure 

5.5. 
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Figure 5.5 Cables and Pipelines in the vicinity of the Fair Head AfL area 

The Sirius North submarine telecommunications cable runs between Ardrossan and 

Carrickfergus, passing approximately 6.9nm northeast of the Fair Head AfL area. A 

submarine power cable passes from the Northern Ireland mainland at Ballycastle to Rathlin 

Island, crossing approximately 3nm west of the AfL area.  

 

Mariners are advised not to anchor or trawl in the vicinity of submarine cables and pipelines.  

5.9 Exercise Areas 

Figure 5.6 presents the military practice areas in use by the Ministry of Defence (MoD) in the 

locality of the Fair Head AfL area.  
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Figure 5.6 Military Practice Areas in the vicinity of the Fair Head AfL area 

The Fair Head AfL area is located within the Torr Military Practice Area. A number of other 

Military Practice Areas are located in the vicinity. No restrictions are placed on the right to 

transit the firing practice areas at any time. The firing practice areas are operated using a clear 

range procedure. Exercises and firing only take place when the areas are considered to be 

clear of all shipping. Red flags and occasionally red lights are displayed from flagstaffs on 

the shore when firing takes place.  

5.10 Marine Environmental High Risk Areas (MEHRAs) 

No Marine Environmental High Risk Areas (MEHRAs) exist in the vicinity of the Fair Head 

AfL area, with the closest approximately 24nm southeast at Islandmagee. Islandmagee 

MEHRA has underlying statutory designations on wildlife and geological grounds.  

5.11 Other Navigational Features 

In terms of other navigational features in the vicinity, there is a small area of spoil ground 

located in Ballycastle Bay, approximately 3.7nm west of the Fair Head AfL area.  

 

There are no shellfish or finfish aquaculture sites within the vicinity of the AfL area. 

5.12 Sailing Directions 

Admiralty Sailing Directions for the area are presented in the Irish Coast Pilot (UKHO, 

2013). A description of the routes nearest the Fair Head AfL area is given below. 
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5.12.1 Ballygally Head to Fair Head 

The route from Ballygally Head leads 23nm north to Fair Head. Between Torr Head and Fair 

Head, a contrary eddy sets NW along the coast during the second half of the S-going stream. 

The eddy is weak at first but as it gains strength it sets NW past Fair Head until by -0145 it 

extends across the E end of Rathlin Sound. 

5.12.2 Benbane Head to Buchan Ness  

The coastal route from Benbane Head leads east-southeast through Rathlin Sound, between 

Rathlin Island and the mainland south. There are some off-lying rocks and the whole coast is 

subject to a heavy surf, which makes landing difficult even in fine weather. Rathlin Sound is 

clear of dangers with the exception of Carrickmannanon Rock off Kinbane Head. Although a 

power-driven vessel should have no difficulty in navigating the sound, the tidal streams in the 

fairway, which run at a great rate at springs, should be studied before making this passage. 

During gales the overfalls of Slough-na-more break very heavily. 

5.12.3 North Channel to the Irish Sea  

The route through the North Channel leads from the traffic lanes southwest of the Mull of 

Kintyre to a position southwest of the Mull of Galloway at its southeast end, where it leads 

into the Irish Sea. The passage presents no problems as it is well lighted and there are depths 

in the fairway of more than 100m throughout.  
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6. METOCEAN DATA 

6.1 Introduction 

This section presents metocean statistics for the area which have been used as input to the 

risk assessment. 

 

According to the Admiralty Sailing Directions (UKHO, 2013), the area in the vicinity of the 

Project experiences a mild maritime climate with strong winds and high seas. Gales can occur 

along the north coast of Ireland in any month, but are frequent in winter months. Winds reach 

storm to hurricane strength on some occasions.  

 

Rainfall is plentiful and well distributed throughout the year. Cloudy conditions predominate 

in all seasons. Coasts are obscured at times by low cloud and driving rain.  

 

Fog at sea is infrequent from November to May, and most prevalent in June. Land fog, 

commonly the result of radiation cooling on calm nights, is most frequent in autumn and 

winter in the hours around dawn and can sometimes extend to inshore waters.  

 

Site-specific data has been obtained from the Metocean Assessment of the Fair Head Tidal 

Energy Project (DP Energy, 2016). This is based on a Data Return Location (DRL) at the 

centre of the AfL area at coordinates 55 13.75’ N, 006  06.2’ W. 

6.2 Wind 
The wind rose and exceedence probabilities are summarised in the following figures. 

 

 

Figure 6.1 Wind Rose of Mean Wind Speed for Average Year 
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Figure 6.2 Annual and Monthly Distribution of Exceedence (%) of Wind Speed 

6.3 Wave 
A 19 year hindcast was run to quantify the wave climate at the Fair Head tidal site. The hind 

cast is simulated using the SWAN numerical phase-averaged wave model.  

 

Summary outputs from the analysis are presented in Figure 6.3 and Figure 6.4. 

 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  36 

Doc: 4_FHT_TA_15.1_NRA   

 

 

Figure 6.3 Annual and Monthly Distribution of Exceedence (%) for Hs 

 

Figure 6.4 Annual Joint Distribution of Hs and Mean Wave Direction at DRL 

Extreme wave heights were calculated for various return periods. The mean estimate for one 

year is 3.57m and for 100-years is 4.15m. 
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Table 6.1 Return Values of Extreme Wave Heights (using Generalised Extreme 

Value Method) 

Return Period (years) Hs Hmax 

1 3.59 6.39 

5 3.84 6.82 

10 3.99 7.07 

50 4.26 7.54 

100 4.37 7.72 

6.4 Visibility 
Historically, visibility has been shown to have a major influence on the risk of ship collision. 

According to the Admiralty Sailing Directions (UKHO, 2013), sea fog (visibility of less than 

1km) can be encountered mainly between April and October when warm moist air spreads 

towards the area from the southwest. In the vicinity of the Project, there is a 1-2% frequency 

of fog in both summer and winter. Sea fog might occasionally affect coastal areas in summer, 

as might radiation fog in winter. Poor visibility (less than 2nm) is infrequent. 

 

The average number of days with fog reported at Malin Head (33 years of observations from 

1974-2006), is provided in Table 6.2. 

Table 6.2 Fog Reported by Coastal Stations  

Station Average Days with Fog per Year 

Malin Head 8 

 

Therefore, in 2% of days annually, fog was recorded on the north coast of Northern Ireland, 

although this may be for a short period only, not a full 24 hours. This study conservatively 

assumes a value of 2% annual probability of visibility below 1km.  

6.5 Tide 

6.5.1 Overview 

A description of the tidal streams in the general area of the north and east coasts of Ireland is 

extracted from the Admiralty Sailing Directions (UKHO, 2013). Tides in this area are of the 

normal semi-diurnal type which predominates in this part of the world.  

 

High water occurs first near Valentia in the extreme southwest and becomes later gradually 

along the coast south and east to Carnsore Point and north and east to Portrush. The range is 

nowhere very great, the maximum on the coast being about 4.6m at springs, near Galway, 

with a gradual and fairly regular decrease south and east to Carnsore Point, and north and east 

to Portrush.  

 

On the east coast the tide conditions are very different. There are degenerate amphidromic 

points in the vicinity of Port Ellen and Cahore Point. Because of the amphidromic points, the 

range of the semi-diurnal tide is very small between Portrush and Red Bay in the northeast 
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and between Carnsore Point and Wicklow in the southeast. At springs the tide is probably 

always semi-diurnal but, at neaps, it may become either diurnal or quarter-diurnal, with a 

very small range. The minimum ranges at springs are about 0.9m near Ballycastle Bay and 

0.7m near Cahore Point. South from Red Bay and north from Wicklow, the range increases, 

attaining a maximum at springs of about 4.7m near Dundalk. In the North Channel the ranges 

on the Scottish and Irish sides are about equal. Near amphidromic points the time of high 

water changes very rapidly and becomes about four hours later between Portrush and Larne, 

and about five hours later between Carnsore Point and Wicklow. 

 

Tidal levels for Ballycastle Bay to the west, and Cushendun Bay to the south, above Chart 

Datum are presented in Table 6.3. 

Table 6.3 Tidal Levels above LAT 

 Height above Chart Datum 

Tidal Level Ballycastle Bay Cushendun Bay 

Mean High Water Springs (MHWS) 1.3m 1.8m 

Mean High Water Neaps (MHWN) 1.0m 1.5m 

Mean Sea Level (MSL) 0.9m 0.9m 

Mean Low Water Neaps (MLWN) 0.7m 0.3m 

Mean Low Water Springs (MLWS) 0.4m 0.2m 

 

Figure 6.5 presents the tidal diamond from Admiralty Chart 2199-0 (North Channel Northern 

Part), in the vicinity of the Fair Head AfL area. Tidal diamond “A” lies 1.7nm southeast of 

the Fair Head AfL area and is referred to high water at Belfast. The tidal stream runs 

southeast on the flood and northwest from high water through the ebb. The highest mean 

peak spring tidal rate is 4.6 knots, three hours after high water, and the highest mean peak 

neap rate is 3.1 knots, at four hours before high water and three hours after high water.  
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Figure 6.5 Tidal Stream Data 

6.5.2 Tidal Level Analysis of Site 

The analysis of astronomical water levels is based on measured water levels from tide gauges 

located at Port Ellen, Portrush, Portpatrick and Bangor and three ADCP surveys at Fair Head. 

 

Hourly predictions were provided for ADCP03 location (southern end of AfL area) for the 

time period 2015 to 2045. 

 

Based on this, the water depth relative to Lowest Astronomical Tide (LAT) is graphed in 

Figure 6.6. 
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Figure 6.6 Water Level Predictions relative to LAT 

Based on this data set, mean sea level is approximately 0.8m above LAT and highest 

astronomical tide is 1.5m above LAT. 
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7. EMERGENCY RESPONSE OVERVIEW AND ASSESSMENT 

7.1 Introduction 

The following sections identify current response capabilities delivered by the UK emergency 

response providers. 

 

(A detailed review of the historical incidents in the area, including RNLI launches, is 

presented in Section 8). 

7.2 MCA including HM Coastguard 

Her Majesty’s Coastguard (HMCG) has recently undergone a modernisation process 

(completed during 2015) involving the closure of a number of Maritime Rescue Coordination 

Centres, with the remaining stations converted to Coastguard Operations Centres (CGOC). 

Search and Rescue (SAR) is now coordinated through a National Maritime Operations Centre 

(NMOC) at Fareham (operational since September 2014), supported by a network of CGOCs 

at the following locations: 

 

 Aberdeen 

 Belfast 

 Dover 

 Falmouth 

 Holyhead 

 Humber 

 Milford Haven 

 Shetland 

 Stornoway 

 

There has not been a reduction in SAR resources as part of the modernisation process. The 

purpose of the new system is to streamline the communication and control aspect of HMCG. 

The nearest CGOC to the Fair Head AfL area is Belfast, as shown in Figure 7.1. 
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Figure 7.1 Belfast CGOC relative to the Fair Head Tidal Energy Project 

7.3 SAR Resources 

7.3.1 SAR Helicopters 

A review of the assets in the vicinity of the Fair Head Tidal Energy Project indicates that the 

closest SAR helicopter base is located at Prestwick, 53.7nm northeast of the east corner of the 

AfL area, operated by Bristow SAR, as presented in Figure 7.2. This base operates Augusta 

Westland AW189 helicopters with a top speed of 145 knots and radius of action up to 200nm, 

which is well within the range of the Project. All SAR helicopters are equipped with 

comprehensive SAR equipment.  
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Figure 7.2 RAF Prestwick relative to the Fair Head Tidal Energy Project 

Based on the above information, the flight time to the Fair Head Tidal Energy Project will be 

in the order of 20 - 25 minutes. It is noted that these calculations are based on still air and will 

vary depending on the prevailing conditions. 

7.3.2 Emergency Towing Vessels, Fires and Salvage 

The MCA has one emergency towing vessel (ETV), Herakles, situated in north Scotland 

which is expected to remain until at least 2021. Private towing companies may be tasked to 

assist a drifting vessel.  

 

The responsibility for dealing with fires on vessels lies with the vessel’s operating company. 

The vessel’s operating company is obligated to have a safety management system in place. 

The HMCG will monitor any situation for risk to life or marine pollution. SAR assets will be 

tasked to assist if the fire has not been dealt with or commercial salvers tasked to assist in 

saving the vessel and cargo if required. 

 

Private salvage companies may be tasked by the MCA for a variety of tasks including wreck 

removal, cargo recovery, towage and pollution defence. These private vessels are situated 

throughout UK waters and ports waiting to be tasked. 

7.3.3 Coastguard Agreement on Salvage and Towage (CAST) 

Where there is a serious risk of harm to persons or property, or a significant risk of pollution, 

it may be necessary to initiate emergency towing arrangements. Such arrangements should be 

unambiguous, agreed by all parties where possible, and activated as swiftly as practicable.  

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  44 

Doc: 4_FHT_TA_15.1_NRA   

 

 

The MCA has a framework agreement with the British Tugowners Association (BTA) for 

emergency chartering arrangements for harbour tugs. The agreement covers activation, 

contractual arrangements, liabilities and operational procedures, should the MCA request 

assistance from any local harbour tug as part of the response to an incident. Modern harbour 

tugs are often capable of providing an effective emergency service in all but the worst 

weather conditions, and to the largest vessels. The UK towage industry has invested heavily 

over recent years in powerful omni-directional tugs typically of over 50 tonnes bollard pull 

and with fire-fighting capability. Where weather conditions or size of casualty restrict their 

use, such tugs can also perform a useful task in providing first response prior to the arrival of 

other more suitable vessels.  

7.3.4 Pollution Control and Clean-Up 

Any incident of marine pollution or the possibility of pollution must be reported to the 

nearest MRCC station which will inform the duty counter pollution and salvage officer which 

determines the level of response - local, regional or national. A local response is a situation 

that can be dealt with by one authority not requiring assistance from any other authorities. 

Regional and national responses are required when a significant pollution spill occurs 

requiring a salvage operation, a spill that requires the deployment of vessels or aircraft to 

assist in dispersal or during a spill that the local authority does not have the capability to 

respond to adequately and requires assistance from the MCA. 

 

The initial goal if possible is to prevent pollution, the second step is to stop any further 

pollution through containment and the third is to minimise environmental hazards. 

 

The MCA may deploy air borne or sea borne equipment to disperse or neutralise the pollution 

if the installation or the vessel does not have the capability to do so. Commercial salvers can 

be tasked to perform suitable salvage operations with the goal of minimising pollution.  

7.3.5 MCA Tiered Response for Pollution 

For the purpose of planning, tiers are used to categorise oil pollution incidents. The tiered 

approach to oil pollution contingency planning identifies resources for responding to spills of 

increasing magnitude and complexity by extending the geographical area over which the 

response is coordinated: 

 

 Tier 1 Local (within the capability of one local authority, harbour authority or 

development); 

 Tier 2 Regional (beyond the capability of one local authority or development); and 

 Tier 3 National (requires national resources). 

7.3.6 Secretary of States’ Representative for Salvage and Intervention (SOSREP) 

The role of the SOSREP is to represent the Department for Transport (in relation to ships) 

and the Department for Business, Energy & Industrial Strategy (in relation to offshore 

installations) by removing or reducing the risk to safety, property and the UK environment 

arising from accidents involving ships, fixed or floating platforms or sub-sea infrastructure. 

SOSREP’s powers extend to UK territorial waters (12 nautical miles from the coast/baseline) 
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for safety issues and to the UK Pollution Control Zone (200 miles or the median line with 

neighbouring states) for pollution. 

7.3.7 RNLI Lifeboats 

The RNLI maintains a fleet of over 340 lifeboats of various types at 237 stations around the 

coast of the UK and Ireland. The RNLI stations in the vicinity of the Fair Head Tidal Energy 

Project are presented in Figure 7.3. 

 

 

Figure 7.3 RNLI Bases in the vicinity of the Fair Head Tidal Energy Project 

Table 7.1 provides a summary of the facilities at RNLI bases which are shown in the incident 

review in Section 8 to be the ones most likely to respond to an incident in the vicinity of the 

Fair Head Tidal Energy Project. At each of these stations crew and lifeboats are available on 

a 24 hour basis throughout the year.  

Table 7.1 Lifeboats at RNLI Stations in the vicinity of the Fair Head Tidal Energy 

Project 

Station Lifeboat Type Name Approx. Distance to 

Project by Sea (nm) 

Red Bay 
ALB Trent 

Henry Heys 

Duckworth 

9.3 

B Class Geoffrey Charles 

Portrush ALB Severn William Gordon Burr 19.2 
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Station Lifeboat Type Name Approx. Distance to 

Project by Sea (nm) 

D Class David Roulston 

 

The nearest RNLI station relative to the Fair Head Tidal Energy Project is Red Bay, where an 

all-weather Trent class lifeboat was put on service in July 2016 for a two year trial period. 

The Trent class is 14.3m in length, has a maximum speed of 25 knots and a draught of 1.45m. 

This works alongside the existing B class inshore lifeboat which is 8.4m in length and has a 

maximum speed of 35 knots.  

 

Consultation with Red Bay RNLI indicated that the target time for the lifeboat to reach Fair 

Head is 20 minutes, with weather and tide permitting.  

 

Portrush is the nearest RNLI station with an all-weather lifeboat (ALB). The Severn class 

ALB, William Gordon Burr, is 17.3m in length, has a maximum speed of 25 knots and a 

draught of 1.78m. The time for an ALB from Portrush to reach the western boundary of the 

Fair Head Tidal Energy Project would be approximately 1 hour (taking into account a 14 

minute callout time).  

7.4 Project SAR Matters 

The Fair Head Tidal Energy Project will meet the MCA’s requirements (where applicable to 

tidal turbines) in terms of standards and procedures for shutdown and other operational 

requirements in the event of a search and rescue, counter pollution or salvage incident in or 

around the site. These are laid out in Annex 5 of MGN 543 (MCA, 2016). 

 

This includes the development of an Emergency Response Co-operation Plan (ERCoP) for 

the Fair Head Tidal Energy Project, which will be in place prior to construction being 

undertaken.  

 

An outline of the contents of an ERCoP based on guidance provided by the MCA is as 

follows: 

 

 Details of the company, 

 The installations to be built, 

 The CGOC, 

 SAR facilities and their response capability, 

 Criminal actions and accidents to persons, 

 Media relations, 

 Emergency management and response exercises, 

 Unexploded ordnance and wreck materials located on or near OREIs, 

 Counter pollution; and 

 Liaison.  

 

It will be ensured the RNLI are given full details on the final positions and under water 

clearances of devices to inform their responses. It is expected the lifeboats could operate 
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within the Fair Head site in all but the most severe conditions (combination of high waves 

and low tide) taking into account the maximum lifeboat draughts of 1.45m at Red Bay and 

1.78m at Portrush.  
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8. MARITIME INCIDENTS 

8.1 Introduction 

This section reviews maritime incidents that have occurred in the vicinity of the Fair Head 

Tidal Energy Project in recent years.  

 

The analysis is intended to provide a general indication as to whether the area of the proposed 

development is currently a low or high risk area in terms of maritime incidents. If it was 

found to be a particular high risk area for incidents, this may indicate that the development 

could exacerbate the existing maritime safety risks in the area. 

 

The most recently available 10 years of data from the following sources has been analysed: 

 

 Marine Accident Investigation Branch (MAIB) 2005-2014 

 Royal National Lifeboat Institution (RNLI) 2005-2014 

 

(It is noted that the same incident may be recorded by both sources.) 

8.2 MAIB 

All UK-flagged commercial vessels are required to report accidents to MAIB. Non-UK 

flagged vessels do not have to report unless they are within a UK port / harbour or are within 

UK 12 mile territorial waters and carrying passengers to or from a UK port (including those 

in inland waterways). However, the MAIB will record details of significant accidents of 

which they are notified by bodies such as the Coastguard, or by monitoring news and other 

information sources for relevant accidents. The Maritime and Coastguard Agency, harbour 

authorities and inland waterway authorities also have a duty to report accidents to the MAIB. 

 

The locations
2
 of accidents, injuries and hazardous incidents reported to MAIB within the 

Study Area between January 2005 and December 2014 are presented in Figure 8.1, 

thematically mapped by type.  

 

(Note: The flooding/foundering incident plotted on land based on the MAIB coordinates was 

confirmed within the RNLI data set to have occurred off the coast to the north-west of Fair 

Head.) 

                                                 
2
 MAIB aim for 97% accuracy in reporting the locations of incidents. 
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Figure 8.1 MAIB Incident Locations by Type within Study Area (2005-2014) 

A total of eight unique incidents were recorded over the 10 year period, an average of less 

than one incident per year. A brief summary of each incident is provided in Table 8.1. 

Table 8.1 MAIB (2005 – 2014) Incident Summary 

Date Incident Vessel Type Summary 

01/08/2015 Hazardous 

Incident 

Recreational 

(Angling) & 

Small 

Commercial 

An angling vessel was drift fishing with the small commercial 

vessel approaching at speed. The small commercial vessel 

altered course, but passed close to the angling vessel, causing 

her to roll heavily.  

30/01/2008 Grounding RNLI Lifeboat An RNLI lifeboat was tasked to assist in pulling a RIB clear 

after it had run out of fuel and grounded. Whilst attempting to 

retrieve the RIB the lifeboat grounded on a shoal area and 

could not be recovered. During the operation the lifeboats 

daughter craft (Y boat) was launched to assist by setting a sea 

anchor to the stern of the lifeboat. After laying the anchor the 

daughter craft proceeded to port. The daughter craft 

subsequently proceeded to return to the lifeboat with 

refreshments for the crew but shortly after clearing port was 

swamped by waves. The crew of the daughter craft scrambled 

ashore safely. Similarly, the crew of the lifeboat and grounded 

RIB made ashore safely.  

14/04/2010 Machinery 

Failure 

Cargo A small general cargo vessel suffered engine failure and was 

towed into an Irish port for repairs. The cause of the engine 

failure was not established other than being ascribed to wear 

and tear and possible poor maintenance. The engine was 

repaired and has subsequently operated to satisfaction.  

08/06/2010 Grounding Recreational A sail training vessel departed port on a late summer evening. 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  50 

Doc: 4_FHT_TA_15.1_NRA   

 

Date Incident Vessel Type Summary 

(Sail Training) No passage plan was prepared and as the weather conditions 

were benign, the skipper opted to execute the three hour 

passage to the next port under power, rather than on sail. On 

clearing the breakwater, the skipper ordered the helmsman to 

head in a northerly direction. About 10 minutes later, he 

estimated the vessel to be sufficiently clear of the breakwater 

and ordered the helmsman to alter course to port, and head 

towards a visual reference point. No further position 

monitoring was undertaken and soon after that, the vessel ran 

aground on a charted rock. Fortunately none of the three crew 

and three passengers were injured. The skipper’s initial 

reaction was to put the engine astern in an attempt to get the 

vessel off the rock, but without any success. He then broadcast 

a “PAN PAN” message on VHF radio that was acknowledged 

by the Coastguard. A rescue operation involving a helicopter, 

inshore lifeboat and all weather lifeboat ensured that the crew 

and passengers were landed safely ashore.  

07/04/2011 Accident to 

Person 

Passenger  A crew member from a small commercial vessel placed the eye 

of a spring line on a cleat on a pontoon. She did not get it fully 

on at the first attempt and made a second attempt while the 

vessel was moving slowly ahead. In doing so, the middle 

fingers of her left hand were trapped between the eye and the 

cleat.  

17/04/2011 Flooding / 

Foundering 

Platform An un-coded workboat, carrying a generator on its deck, 

encountered a long low swell after leaving harbour. The craft 

rolled in the swell and the straps securing the generator 

snapped, causing the cargo to shift and capsize the craft. The 

two crewmen were thrown overboard but clung to the vessel’s 

upturned hull and were rescued 45 minutes later, after they 

were spotted from shore and the rescue services were alerted. 

02/07/2011 Person 

Overboard 

Recreational 

(RIB) 

A coxswain of a single handed RIB was discovered floating in 

the sea with his lifejacket inflated. The coxswain was showing 

no signs of life and was later declared deceased. His RIB had 

been found empty some two hours previous. Its outboard 

motor had been raised as if the propeller was being inspected 

when the coxswain fell overboard. Drowning was identified as 

cause of death.  

20/10/2011 Machinery 

Failure 

Passenger Machinery failure onboard a UK registered passenger vessel 

on passage. No damage sustained to vessel with no injuries to 

crew or passengers.  

 

No MAIB incidents were reported within the AfL area over the 10 year period analysed. The 

closest incident to the AfL area occurred approximately 0.8nm south - flooding / foundering 

incident of platform on 17
th

 April 2011.  

8.3 RNLI 
Data on RNLI lifeboat responses within the Study Area in the ten-year period between 2005 

and 2014 have been analysed (the most recent ten year period available).  

 

A total of 62 launches, to 57 unique incidents, were recorded by the RNLI (excluding hoaxes 

and false alarms), i.e., an average of six per year.  
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Figure 8.2 presents the geographical location of incidents thematically mapped by casualty 

type. 

 

 

Figure 8.2 RNLI Incidents by Casualty Type within Study Area (2005-2014) 

The overall distribution by casualty type is summarised in Figure 8.3. 

 

 

Figure 8.3 RNLI Incidents by Casualty Type within Study Area (2005-2014) 
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The most common casualty types involved were person (42%) and power boats (27%).  

 

A chart of the incidents thematically mapped by cause is presented in Figure 8.4 

 

 

 

Figure 8.4 RNLI Incidents by Cause within Study Area (2005-2014) 

The reported causes are summarised in Figure 8.5.  
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Figure 8.5 RNLI incidents by Cause within Study Area (2005-2014) 

The two main causes were person in danger (47%) and machinery failure (26%). 

 

The annual rate of launches to incidents in the past ten years is summarised in Figure 8.6. 

 

 

Figure 8.6 RNLI incidents by Year within Study Area (2005-2014) 

In terms of yearly variations, it can be seen that the number of launches to incidents 

fluctuated from two to 12 within the period analysed.  
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A chart of the incidents thematically mapped by RNLI station is presented in Figure 8.7. 

 

  

Figure 8.7 RNLI Incidents by Station within Study Area  

The Red Bay station responded to the majority (77%) of the incidents in the Study Area, 

Portrush responded to 21% and Larne responded to 2% of incidents. Red Bay RNLI station 

uses the B Class Atlantic 85 inshore lifeboat (ILB), Geoffrey Charles. Portrush has the 

Severn Class all-weather lifeboat (ALB), William Gordon Burr, and David Roulston, the D 

Class ILB. Larne operates Dr John McSparran, the Trent Class ALB and Terry, the D Class 

ILB.  

 

No RNLI incidents were recorded within the Fair Head AfL area over the 10 year period 

analysed. However, four incidents were reported within 500m of the AfL area. Details of 

these are as follows: 

 

 On the 9 January 2011 an incident occurred 290m to the southwest of the AfL area, 

involving a person in danger and was responded to by Red Bay ILB; 

 On the 30 April 2008 an incident occurred 360m to the southwest of the AfL area, 

involving a fishing vessel with a machinery failure and was responded to by Portrush 

ALB; 

 On the 25 July 2009, an incident occurred 410m to the west of the AfL area, involving 

a person in danger and was responded to by Red Bay ILB; and 
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 On the 14 July 2005, an incident occurred 440m to the northeast of the AfL area, 

involving a yacht with a machinery failure and was responded to by Portrush ALB. 
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9. MARITIME TRAFFIC SURVEYS 

9.1 Introduction 

This section presents analysis of the maritime traffic data for the Fair Head Tidal Energy 

Array within the Study Area. The data has been collected using radar, AIS and visual 

observations. It covers 2 x 14 day periods in 2014, a winter period and a summer period. Full 

details of both of these surveys have been presented as independent Maritime Traffic Survey 

reports for winter 2014 (Anatec, 2014a) and summer 2014 (Anatec, 2014b). 

 

Further analysis of historical AIS data from 2013 was carried out in the Preliminary Hazard 

Analysis (PHA) for the Project (Anatec, 2014c), which showed a similar traffic pattern.  

9.2 Analysis of Wider Study Area 

9.2.1 Vessel Type within Study Area 

Plots of the vessel tracks for the winter and summer periods, thematically mapped by vessel 

type, are presented in Figure 9.1 and Figure 9.2. Two vessels, survey vessel Glenravel and 

fisheries research vessel Corystes, were excluded from the summer analysis as they were 

carrying out temporary (non-routine) survey activities in the area.  

 

 

Figure 9.1 Winter 2014 AIS and Radar Data (14 Days) within Study Area 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  57 

Doc: 4_FHT_TA_15.1_NRA   

 

 

Figure 9.2 Summer 2014 AIS and Radar Data (14 Days) within Study Area 

The daily numbers of vessels passing within the Study Area during the surveys are presented 

in Figure 9.3 and Figure 9.4. 

 

 

Figure 9.3 Unique Vessels per Day within the Study Area (Winter 2014) 
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Figure 9.4 Unique Vessels per Day within the Study Area (Summer 2014) 

Within the Study Area, there was an average of 10 vessels per day in winter 2014. The 

busiest day on 28 March 2014 recorded 20 vessels. In summer 2014, there was an average of 

32 unique vessels per day. The busiest days were recorded on 2 & 10 July when 45 vessels 

were recorded.  

 

A summary of the vessel type distribution in the Study Area, for the winter and summer 

periods, is presented in Figure 9.5 and Figure 9.6, respectively.  

 

 

Figure 9.5 Distribution of Vessel Types within Study Area (Winter 2014) 
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Figure 9.6 Distribution of Vessel Types within Study Area (Summer 2014) 

In winter, the majority were cargo vessels (44%) and tankers (19%) using the TSS. Passenger 

vessels also made up a significant proportion of the recorded vessels (16%). This is due to the 

Rathlin Express ferry between Rathlin Island and Ballycastle.  

 

In the summer, 9% of vessels were of unspecified type; these were mainly radar targets that 

could not be visually identified, e.g., due to range or during hours of darkness, but the fact 

they are non-AIS suggests they are likely to be recreational or fishing vessels. The majority 

of vessels were recreational (55%), followed by cargo (12%), fishing (8%) and passenger 

(7%).  

9.2.2 Vessel Length within Study Area 

Based on the information available from AIS and visual observation of the radar targets 

(where possible), the tracks thematically mapped by length are presented in Figure 9.7 and 

Figure 9.8. 
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Figure 9.7 Winter 2014 AIS and Radar Data by Length (14 Days) within Study Area 

 

Figure 9.8 Summer 2014 AIS and Radar Data by Length (14 Days) within Study 

Area 
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In the winter period, the longest vessel in the Study Area was the bulk carrier Centennial 

Harmony at 292m, which was travelling southeast using the TSS. The average vessel length 

within the Study Area was 110m. 

 

During the summer period, the longest vessel in the Study Area was the bulk carrier Hubert 

Fedry at 292m, which was travelling southeast using the TSS. The average specified vessel 

length including estimates based on visuals of radar targets where possible within the Study 

Area was 47m. 

9.2.3 Vessel Draught within Study Area 

Based on the information available from AIS, the tracks thematically mapped by draught are 

presented in Figure 9.9 and Figure 9.10. 

 

 

Figure 9.9 Winter 2014 AIS and Radar Data by Draught (14 Days) within Study 

Area 
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Figure 9.10 Summer 2014 AIS and Radar Data by Draught (14 Days) within Study 

Area 

The vessel with the deepest draught in the winter period was the bulk carrier Athens, which 

has a draught of 17.5m travelling southeast using the TSS. The average draught of vessels in 

the Study Area was 6.2m.  

 

In the summer period, the vessel with the deepest draught was bulk carrier Hubert Fedry, 

with a draught of 17m. The average specified draught of AIS vessels in the Study Area was 

3.8m (draught cannot be estimated visually for radar targets although most are likely to be 

below 3m). 

9.2.4 Vessel Course within Study Area 

Vessel tracks, thematically mapped by average course, are presented in Figure 9.11 and 

Figure 9.12 for the winter and summer periods respectively.  

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  63 

Doc: 4_FHT_TA_15.1_NRA   

 

 

Figure 9.11 Winter 2014 AIS and Radar Data by Average Course (14 Days) within 

Study Area 

 

Figure 9.12 Summer 2014 AIS and Radar Data by Average Course (14 Days) within 

Study Area 
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9.2.5 Vessel Speed within Study Area 

Vessel tracks, thematically mapped by average speed, are presented in Figure 9.13 and Figure 

9.14. 

 

 

Figure 9.13 Winter 2014 AIS and Radar Data by Average Speed (14 Days) within 

Study Area 
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Figure 9.14 Summer 2014 AIS and Radar Data by Average Speed (14 Days) within 

Study Area 

The average speed of vessels within the Study Area in winter was 10 knots, with the fastest 

vessel, Ottawa Express, travelling at 17 knots. The average speed of vessels within the Study 

Area in summer was 9.4 knots, with the fastest vessel, Kintyre Express 3, travelling at 29 

knots. 

9.2.6 Destination within Study Area 

The most frequently broadcast destinations, in the winter period and summer period 

respectively, can be seen in Figure 9.15 and Figure 9.16. It should be noted that this is for 

AIS vessels only.  
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Figure 9.15 Winter 2014 Destinations within Study Area 

 

Figure 9.16 Summer 2014 Destinations within Study Area 

In both winter and summer, within the Study Area, the most common destination broadcast 

was “Rathlin Service” which was recorded daily from the Rathlin Express between 

Ballycastle and Rathlin Island.  
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9.3 Analysis of Fair Head AfL Area 

9.3.1 Vessel Type in Proximity to Fair Head AfL area 

Plots of the vessel tracks for the winter and summer periods in proximity to Fair Head AfL 

area, thematically mapped by vessel type, are presented in Figure 9.17 and Figure 9.18. 

 

 

Figure 9.17 Winter 2014 AIS and Radar Data (14 Days) in proximity to Fair Head 

AfL Area 
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Figure 9.18 Summer 2014 AIS and Radar Data (14 Days) in proximity to Fair Head 

AfL Area 

In winter, there were nine transits through the AfL area over the 14 days, of which five were 

cargo vessels, three were fishing vessels and one was a workboat (classed as ‘other’).  

 

During the summer period, there were 93 transits through Fair Head AfL area. The majority 

were recreational vessels (57%) followed by passenger (24%) and fishing (11%). The 

remaining 9% consisted of unspecified vessels, tugs and cargo vessels. 

9.3.2 Vessel Length in Proximity to Fair Head AfL area  

Figure 9.19 and Figure 9.20 present tracks for the winter and summer periods, respectively, in 

the vicinity of Fair Head AfL area, thematically mapped by vessel length.  
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Figure 9.19 Winter 2014 AIS and Radar Data by Length (14 Days) in proximity to 

Fair Head AfL Area 

 

Figure 9.20 Summer 2014 AIS and Radar Data by Length (14 Days) in proximity to 

Fair Head AfL Area 
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During winter, the average length of vessels passing through the Fair Head AfL area was 

70m. The longest vessel tracked was the 92m cargo vessel Vanguard, which passed through 

the AfL area on 27 March 2014, travelling to Londonderry. 

 

In the summer period, the average length of vessels passing through the AfL area was 16m. 

The longest vessel tracked within the Fair Head AfL area, was the cargo vessel Arklow Rock, 

at 92m, which transited through on 1 July 2014 en route to Londonderry.  

9.3.3 Vessel Draught in Proximity to Fair Head AfL area  

Tracks of the vessels, thematically mapped by draught, are presented in Figure 9.21 and 

Figure 9.22, for the winter and summer periods.  

 

 

Figure 9.21 Winter 2014 AIS and Radar Data by Draught (14 Days) in proximity to 

Fair Head AfL Area 
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Figure 9.22 Summer 2014 AIS and Radar Data by Draught (14 Days) in proximity to 

Fair Head AfL Area 

During the winter period, the cargo vessel Vanguard was the deepest draught vessel, at 4.9m, 

recorded intersecting the Fair Head AfL area. Excluding unspecified draughts, the average 

draught intersecting the AfL area was 3.7m.  

 

In summer, cargo vessel Nordic Diana was the deepest draught vessel, at 4.1m, recorded 

intersecting the Fair Head AfL area. Excluding unspecified draughts, the average draught of 

vessels intersecting the Fair Head AfL area was 1.2m. This reduction in average draught 

(compared to the winter survey) is due to the increase in shallow-draught recreational vessel 

activity and the operation of the Kintyre Express passenger ferry, which broadcast a draught 

of 1m on AIS.  

9.3.4 Vessel Course in Proximity to Fair Head AfL area 

Figure 9.23 and Figure 9.24 present tracks of the vessels in proximity to the Fair Head AfL 

area, thematically mapped by average course.  
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Figure 9.23 Winter 2014 AIS and Radar Data by Average Course (14 Days) in 

proximity to Fair Head AfL Area 

 

Figure 9.24 Summer 2014 AIS and Radar Data by Average Course (14 Days) in 

proximity to Fair Head AfL Area 
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In both periods the course distribution was roughly equal northbound and southbound for 

traffic transiting through the Fair Head AfL area, which is inshore of the TSS. 

9.3.5 Vessel Speed in Proximity to Fair Head AfL area 

Tracks of the vessels, thematically mapped by average speed, are presented for the winter and 

summer periods in Figure 9.25 and Figure 9.26 respectively.  

 

 

Figure 9.25 Winter 2014 AIS and Radar Data by Average Speed (14 Days) in 

proximity to Fair Head AfL Area 
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Figure 9.26 Summer 2014 AIS and Radar Data by Average Speed (14 Days) in 

proximity to Fair Head AfL Area 

In winter, the fastest vessel tracked passing through the AfL area was the cargo vessel 

Vanguard, travelling at 12 knots. The average speed of tracks crossing Fair Head AfL area 

was 10 knots. 

 

The fastest vessel tracked passing through Fair Head AfL area in summer was the Kintyre 

Express 3, heading between Ballycastle and Campbelltown on several occasions. The average 

speed of tracks crossing the AfL area was 12.8 knots. This average is higher in summer due 

to the frequent high speed transits of the Kintyre Express 3 and KE4 through the north of the 

AfL area.  

 

The following sections present more detailed activity analysis for the main vessel types 

observed to be operating in the vicinity of the Fair Head AfL area.  
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10. FISHING VESSEL ACTIVITY 

10.1 Introduction 
This section reviews the fishing vessel activity in the vicinity of the Fair Head Tidal Energy 

Project based on the maritime traffic survey and the Commercial Fisheries Technical Report. 

(Consultation with fishing stakeholders was mainly carried out as part of the commercial 

fisheries work of the EIA, but stakeholders were invited to the Hazard Review Workshop.) 

10.2 Survey Data 

At the time of the winter survey, AIS carriage was mandatory for fishing vessels ≥ 18m 

length under EU Directive. Fishing vessel AIS carriage was extended at the time of the 

summer survey, to vessels ≥ 15m length under EU Directive. A proportion of smaller fishing 

vessels also carry AIS voluntarily but may not broadcast continuously.  

 

Figure 10.1 presents fishing vessels recorded on AIS and radar in the Study Area, for the 

combined winter and summer period.  

 

 

Figure 10.1 Fishing Vessel AIS and Radar Data (28 Days) within Study Area 

There were a total of 45 fishing vessel tracks within the Study Area over the 28 day period, 

10 in winter and 35 in summer.  

 

Figure 10.2 presents the fishing vessel tracks in proximity to the AfL area.  
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Figure 10.2 Fishing Vessel AIS and Radar Data (28 Days) in proximity to Fair Head 

AfL Area 

In total, 13 tracks were recorded transiting the Fair Head AfL area over the combined 28 day 

period, three in winter and 10 in summer.  

 

The vessel most frequently within the Study Area was the Keriolet. The Keriolet was present 

within the Study Area on six different days during the summer survey period. A detailed 

figure showing all fishing tracks, highlighting the Keriolet, is presented in Figure 10.3.  
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Figure 10.3 Fishing Vessel Tracks with Keriolet Highlighted 

A photograph of the Keriolet taken during the summer survey is presented in Figure 10.4. 

 

 

Figure 10.4 Survey Image of Keriolet Fishing Vessel (10/07/2014) 
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10.3 Commercial Fisheries Technical Report 

The Commercial Fisheries Baseline Report for Fair Head (Agri-Food and Biosciences 

Institute (AFBI), 2014, Appendix 12.1 and the Commercial Fisheries chapter 12 describes 

fishing activity in the vicinity of the Project. The research used data from AFBI, the 

Department of Agriculture and Rural Development (DARD) and other relevant publications. 

 

The Northern Ireland fishing fleet has averaged a total number of around 380 between 2009 

and 2014, but has experienced a change in structure in recent years. The number of vessels of 

length greater than 10m has fallen from 52% in 2000 to 38% in 2014. This is primarily a 

consequence of a move towards inshore fishing. As a result there has also been a change in 

the structure of ports as fishermen aim to work from ports of a smaller size which are closer 

to home in an effort to reduce the cost of fuel. 

 

In terms of the first sale value of landings, the most significant ports within ICES Area 39E3 

(the area which contains the Study Area) are Ballycastle, Greencastle, Rathlin Island and Red 

Bay. 

 

Crab, lobster, whelks and shrimp are the main species fished along the section of the 

Northern Ireland coast encompassing the Study Area, with brown crab and lobster the most 

common species fished in the vicinity of the Study Area. Over 91 tonnes of brown crab and 

15.5 tonnes of lobster were landed from ICES Area 39E3 in 2013, with a first sale value of 

£266,000. Crabs and lobsters are typically targeted using static gear such as pots or creels.  

 

Of those fishing vessels targeting crab and lobster the majority are under 10m in length, with 

the 25 boats to have reported landings within ICES Area 39E3 all under 12m in length. Since 

a vessel monitoring system (VMS) is a requirement only for vessels over 12m in length (over 

15m in length prior to 2012), it is difficult to accurately judge where each vessel is fishing. 

 

King scallops are also a notable species, with 139 tonnes landed from ICES Area 39E3 in 

2013, with a first sale value of nearly £215,000. Although king scallop dredging does occur at 

the Study Area (and cable route), the VMS data for Northern Ireland within this region and 

interviews conducted in “Mapping the special access priorities of the Northern Irish fishing 

fleet” (Yates, 2012), find that queen scallop fishing occurs further offshore than the Study 

Area and therefore should not be directly impacted. 

 

Scallops are also landed through diving, but since DARD does not hold any records regarding 

landings or areas targeted within Northern Ireland, it is not known whether diving for 

scallops occurs in the Study Area.  
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11. RECREATIONAL VESSEL ACTIVITY 

11.1 Introduction 

This section reviews recreational vessel activity in the vicinity of the Fair Head Tidal Energy 

Project based on the traffic survey, published information and consultation with the RYA NI, 

CA and ICC.  

11.2 RYA Data 

The RYA, supported by the CA, has identified recreational cruising routes, general sailing 

and racing areas in the UK. This work was based on extensive consultation and qualitative 

data collection from RYA and CA members, through the organisations’ specialist and 

regional committees and through the RYA affiliated clubs. The consultation was also sent to 

berth holder associations and marinas.  

 

The results of this work were published in Sharing the Wind (RYA, 2004) and updated GIS 

layers published in the Coastal Atlas (RYA, 2009).  

 

An overview followed by a more detailed plot of the recreational sailing activity and facilities 

in the area surrounding the Fair Head Tidal Energy Project is presented in Figure 11.1 and in 

Figure 11.2. 

 

 

Figure 11.1 General Recreational Data relative to Fair Head AfL Area 
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Figure 11.2 Detailed Recreational Data relative to Fair Head AfL Area 

Recreational boating, both under sail and power is highly seasonal and highly diurnal. The 

division of recreational craft routes into Heavy, Medium and Light Use is therefore based on 

the following classification: 

 

 Heavy Recreational Routes: - Very popular routes on which a minimum of six or more 

recreational vessels will probably be seen at all times during summer daylight hours. 

These also include the entrances to harbours, anchorages and places of refuge. 

 Medium Recreational Routes: - Popular routes on which some recreational craft will be 

seen at most times during summer daylight hours. 

 Light Recreational Routes: - Routes known to be in common use but which do not qualify 

for medium or heavy classification. 

 

Based on the RYA published data, there is one Medium Use Cruising Route passing 

approximately 70m to the north of the AfL area heading NW-SE. The actual route taken will 

vary from craft to craft based on winds and tides, whether the vessel is under sail or 

motoring, etc.  

 

There are no Racing Areas in the Coastal Atlas in the vicinity of the AfL area and the closest 

Sailing Area is the Strangford Lough Sailing Area, approximately 18nm southeast. The 

nearest facility is the marina at Ballycastle which is 4.2nm (by sea) southwest. 
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11.3 Survey Data 
Figure 11.3 presents the recreational vessel tracks identified from the AIS and radar surveys 

within the Study Area.  

 

 

Figure 11.3 Recreational Vessel AIS and Radar Data (28 Days) within Study Area 

There were 212 recreational vessel tracks within the Study Area during the summer period, 

with 53 transits through the Fair Head AfL area. No recreational vessels were tracked on AIS 

or radar during the winter period.  

 

The majority of recreational vessels passing through the Study Area were non-AIS targets 

(62%). The average length of the recreational vessels, where specified, was 12m with an 

average speed of 7.4 knots.  

11.4 Irish Cruising Club Sailing Directions 

The Irish Cruising Club Sailing Directions for the East and North Coasts of Ireland (ICC, 

2014) publishes directions from Belfast Lough to Fair Head, and from Ballycastle to Lough 

Swilly. Details of the closest features to the Fair Head AfL area are presented here.  

11.4.1 Belfast Lough to Fair Head 

Red Bay provides safe anchorage in winds between southeast and northwest, with good 

holding, although even in moderate south or southwest winds there can be fierce squalls off 

the hills. Red Bay pier has 2.9m at its head and offers a temporary alongside berth, but a 

fenderboard is necessary. Anchorage, on sand, is available either in the south corner of the 

bay, or southwest of the pier head in 2.5m. Cushendall, 1nm north of Glenariff in Red Bay, 
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has a slip at its lifeboat station and offers anchorage off the slip in 3-6m. There are visitors’ 

moorings.  

 

On the bay close south of Torr Head is a house with a jetty and a slip. Temporary anchorage 

out of the tide is available in the bay in moderate offshore winds. It is also possible to anchor 

in the bay close north of Torr Head. Murlough Bay has a boat slip and boathouse. Above-

water rocks afford the slip some shelter from the northeast. Temporary anchorage is available 

out of the tide, in moderate offshore winds, in 2.5m clean sand, southeast of the outermost of 

the rocks.  

11.4.2 Ballycastle to Lough Swilly 

Strong to gale force west and northwest winds blowing against the tide cause steep and 

dangerous seas in Rathlin Sound and close north and east of Rathlin Island in the 

MacDonnell Race. In such conditions either pass 2nm northeast of the island (also avoiding 

the TSS) or wait for slack water. The ideal time to pass west through Rathlin Sound is at high 

water Belfast +0330, when the most turbulent two hours of tide are over. This coincides with 

the likely ETA in the Sound during a fair-tide passage from Larne or Glenarm to Portrush. 

Heading east and south from Portrush, leave at high water Belfast +0500 (high water Portrush 

-0300), staying close inshore to avoid the last of the west-going stream. This enables a yacht 

to arrive in Rathlin Sound at the turn of the tide and to benefit from a full 6 hours of south-

going tide in the North Channel. Fair Head is clean, but from there to Ballycastle the shore 

should be given a berth of 2 cables. The east-going eddy in Ballycastle Bay on the west-going 

tide is very pronounced, and in strong southeasterlies the wind funnels down over the bay 

from the high ground south of Fair Head. Rue Point, the S point of Rathlin, is also clean, and 

a berth of a cable clears all dangers from there to Rathlin Harbour in Church Bay. 

 

At Ballycastle, there is a 2.2m patch 20m south of the tip of the north breakwater, and the 

north and northeast-facing sides of the breakwater have rock armouring which should be 

given a berth of at least 50m on approach. There are many large RIBs in the area, which 

provide diving, birdwatching and ferry excursions to and around Rathlin Island, and a ferry 

service to Campbeltown. The Rathlin vehicle ferry uses the slip at the root of the north 

breakwater. The inside of the old pier is reserved for fishing vessels. The marina is well-

sheltered but the outer harbour is somewhat subject to swell, particularly in strong northwest 

to west winds.  

 

For Rathlin Island, tidal streams in the crook of the island, northeast of the direct line 

between Bull and Rue Points, are relatively weak and often run counter to the main stream in 

the Sound. The strong tides in the Sound can have the effect of reducing the swell felt at the 

harbour, but strong winds from west or northwest may make the harbour entrance hazardous, 

particularly during the last two hours of the east going tide. The entrance to the harbour in 

Church Bay lies between rock-armoured breakwaters projecting south-southeast and 

northwest from the shores, and is dredged to 3.5m at LAT. At the harbour, the outermost 

pontoon has 2.8m at its outer end and 2.4m down either side. On its southeast side the deep 

water extends only 20m from the pontoon. The inner pontoons are intended for shallow 

draught boats. The inner harbour offers a sheltered alongside berth in 1.8m.  
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11.5 MalinWaters 
MalinWaters produces information for recreational users in Northern Ireland, and provides 

details for cruising routes in the vicinity of the Fair Head Tidal Energy Project. Relevant 

sections of these sailing directions are presented below.  

11.5.1 Oban and west Argyll to the Antrim coast and Belfast Lough 

The TSS off the Mull of Kintyre can be crossed only at right angles, so the best tactic when 

southbound is to avoid it altogether by staying inshore of it. Rathlin is just 24nm from Port 

Ellen, one of the shortest crossings between Scotland and Ireland. Ballycastle offers a 

convenient alternative port of call. The Mull of Kintyre and the North Channel must be taken 

on a favourable tide, but it is not normally possible to carry this the whole way. Glenarm 

provides a good place to stop if it is not possible to cross when travelling against the tide.  

11.5.2 Campbeltown and the Firth of Clyde to north Antrim and Lough Swilly 

The crossing from Campbeltown to Rathlin or Ballycastle is 34nm, or from the anchorage at 

Sanda only 22nm. It is essential to make this crossing on the north and west-going tide, since 

the tide runs at 4 to 5 knots at the Mull of Kintyre and up to 6 knots in Rathlin Sound. Due 

attention needs to be paid to the forecast, since strong winds against the tide can raise heavy 

seas, especially near the Mull of Kintyre.  

11.6 Consultation 
The following are responses from the various consultees. 

11.6.1 Irish Cruising Club 

Because of its tides, the area around Fair Head is a challenging one for small slow leisure 

craft to navigate, and they are best advised to proceed with the tidal stream. (This often 

means that passages are made at night.)  

 

Referring to the RYA Coastal Atlas route, the line shown could be a mile wide due to 

variation in weather, tide and vessel type. Other things being equal, the shortest route is much 

closer to shore than the RYA’s notional line, and passes through the Fair Head zone. 

 

A useful tactic when for some reason it may be necessary to oppose the tidal stream (for 

example if time is running short, the forecast is bad, or when taking part in a race like the 

Round Ireland) is to sail close inshore, and seek counter-eddies in the bays. There are very 

useful eddies like that in the bays in this particular area.  

 

Tidal energy devices which are fully - and essentially permanently - submerged (except of 

course when under major maintenance) with a normal depth of at least (say) 4 metres over 

them at LAT pose no problems whatever to leisure craft. 

 

The bays close on either side of Torr Head, and Murlough Bay between the two Heads, are 

listed in the ICC Sailing Directions as useful temporary anchorages, particularly when 

waiting for the tide. However it is not believed they get much use.  

 

This corner of Ireland is a significant crossroads for leisure craft. There are very large 

numbers of yachts based in Belfast Lough (approximately 1,000) and the Firth of Clyde (over 
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3,000), and the cruising routes between Belfast (and all points south of there) and the west 

coast of Scotland, and between the Firth of Clyde and the north coast of Ireland, intersect at 

this point.  

 

Rathlin Island is a very popular stopping point and has recently had substantial investment in 

extending its pontoon accommodation, and Ballycastle has had investment too. There are 

continuing efforts to increase the popularity of the area as a cruising ground. 

 

If yachts were unable, or not allowed, to navigate through the array, it would be inconvenient, 

not to say a hazard. Freedom of navigation in safety through the array, for small craft, must 

be maintained. 

11.6.2 RYA NI 

The recreational information in the PHA is probably showing a lower level of traffic than is 

likely in the future because of the efforts of the Malin Waters Project in opening up the North 

West of Ireland to cruising sailors, in the hope of attracting more cruising yachtsmen to go to 

the North West with Scottish sailors as a particular target. That project has for example 

funded improved facilities at Ballycastle which is seen as an important stop off point. 

Secondly there is a significant increase in visits of cruising boats to Londonderry with the 

recently increased provision of pontoons and the very recent visit of the Round the World 

Clipper fleet (the second such visit in two years). Prior to the first Clipper visit in 2012 there 

were very few visiting boats but that is clearly changing. 

 

Device on or above the surface would naturally be a concern particularly in view of the 

incident in Strangford Lough Narrows, when a sailing boat in light wind conditions collided 

with the structure. 

 

It is recognised that during construction and maintenance periods there will be additional 

hazards for those wishing to pass through the area. The same point about Strangford Lough 

applies. 

11.6.3 Cruising Association 

The Cruising Association provided the following comments on the PHA: 

 

 The two schemes (Torr Head and Fair Head) should be considered together if this is 

feasible with two different companies being involved. If there are any surface-

piercing elements they could effectively be considered as one site or with one being 

an extension of the other. The second site to be built would “hide behind” the first. 

 

 It is hoped therefore that very similar if not identical technologies are used by the two 

sites since it is important that any navigation rules adopted are the same as each other. 

 

 The area is quite heavily tracked by yachts. The majority of yachts head N-S to and 

from the inshore zone off the Mull of Kintyre TSS and the Belfast area. The TSS 

effectively forces these away from the tidal sites but a fair proportion probably have 

Rathlin or ports further west as a destination and these obviously transit through the 

channel between island and shore. 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  85 

Doc: 4_FHT_TA_15.1_NRA   

 

 

 Yachts transiting the Rathlin Sound channel would normally wish to pass close to the 

mainland shore, thus minimising distance and time and maximising shelter from the 

wind. This will take them directly through the Fair Head site. At certain tide times the 

area is notorious for rough seas inshore (marked on charts) and passage further 

offshore is made. The ‘medium route’ shown on the Coastal Atlas is therefore an 

indicative average. The strong tidal streams in the area (see note on charts) tend to 

make yacht passages highly variable. Night passages by yachts through the area are 

regarded as difficult and often avoided due to the likelihood of unlit fishing nets and 

pots.  

 

 The charted anchorage at Murlough Bay, inshore of the sites, is used largely for 

weather shelter and is of some importance but access may be effectively precluded if 

the tidal sites are constructed and if a cable landfall is installed there. Red Bay, about 

10nm south of Fair Head is a well-known yacht anchorage for waiting the tide, etc., 

and is in common use. The nearby yacht harbours or marinas are Glenalm, which acts 

as a port of refuge, Church Bay Rathlin, anchorage only, and Ballycastle which is the 

only significant marina. 

 

 Any proposal for AIS marking should effectively mark both sites more detail is 

required. 

 

 For fully submerged devices navigation may be freely conducted through the site as 

long as the submerged depth allows for the rough seas and high waves in the area. 

 

 Any effect of cable landing sites on water depths needs to be considered.  

 

Prior to the Hazard Review Workshop, which the CA were unable to attend, the following 

comment was received: 

 

 The only real hazard concerns are allision between yachts and any structure above 

water. A minimum depth of 4m at LAT would enable free passage over the 

underwater works. 

11.7 Kayaking 
Consultation identified that the area is occasionally used by kayakers. These very small craft 

tend to stay close in to shore. The proposed information circulation about the development 

should help mitigate any impacts on kayakers during work vessel activity on site. 

Consultation feedback indicated no significant impacts were expected (see Section 13.3.4).  
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12. OTHER SHIPPING ACTIVITY 

12.1 Introduction 
This section reviews the activity and potential effects of the site on: 

 

 Cargo Vessels 

 Tankers 

 Passenger Vessels 

 Military Vessels 

12.2 Cargo Vessels 
A total of eight cargo vessel tracks were recorded passing through the AfL area during the 

combined 28 days. They are displayed in Figure 12.1 along with other cargo vessels recorded 

within the Study Area which were mostly using the TSS. 

 

 

Figure 12.1 Cargo Vessel Data (28 Days) within Study Area 

Cargo vessels passing through the AfL area ranged in length from 34m to 92m and 1.8m to 

4.9m draught.  

 

The Chamber of Shipping indicated they had no major concerns about the Project and no 

issues had been raised by their members. Three operators of merchant ships using the 

Southbound lane of the TSS were also contacted directly to ask if they had any concerns. 

Only Arklow Shipping provided a response. They had four general cargo vessels using the 

TSS during the traffic survey as well as one vessel making inshore passages, the Arklow Rock 
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(length 90m, draught 3.5m), which passed through Rathlin Sound twice and the Fair Head 

site once. When transiting through the AfL area it was headed northbound to Londonderry. 

 

Arklow Shipping indicated they had no concerns relating to vessels using the TSS. In relation 

to southbound vessels using the inshore zone, and Rathlin Sound in particular, provided any 

tidal sites are adequately marked by appropriate buoyage with possible Racon or AIS 

enhancement, they did not foresee and problems for their vessels in this area. 

12.3 Tankers 
Figure 12.2 presents a chart overview of all tankers recorded during the 28 days of surveying. 

 

 

Figure 12.2 Tanker Data (28 Days) within Study Area 

The tanker which transited closest to the Fair Head AfL area was the Bro Designer (11,344 

GT). This vessel transited 0.3nm north of the site en route to Finnart. All other tankers were 

using the SE-bound lane of the TSS and passed over 2nm to the north east of the AfL area, 

which is in keeping with guidance on Admiralty Charts which notes that tankers of 10,000GT 

or greater should not travel in the areas between the TSS and the adjacent coastline. 

 

As per the feedback received from the Chamber of Shipping and Arklow Shipping, it is not 

expected tankers using the TSS will be affected by the proposed development.  

12.4 Passenger Vessels 
Passenger vessels recorded during the combined 28 days of surveying are presented in Figure 

12.3. 
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Figure 12.3 Passenger Vessel Data (28 Days) within Study Area 

Two regular ferry services can be seen in the data: 

 

 Rathlin Island Ferry: Ballycastle-Rathlin Island (all-year) 

 Kintyre Express Ferry: Ballycastle-Campbeltown (summer only) 

 

The Kintyre Express service transited through the Fair Head AfL area 22 times in the summer 

fortnight, using either the Kintyre Express 3 or the KE4 vessels. These ferries are very 

shallow draught (approx. 1m). 

12.5 Military Vessels 
Figure 12.4 presents a chart of the military vessels tracked within the Study Area during the 

28 days survey. 
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Figure 12.4 Military Vessel Data (28 Days) within Study Area 

Five military vessels were recorded in the Study Area. The Royal Netherlands Navy frigate 

HNLMS Van Speijk, passed the closest, at 0.4nm from the Fair Head AfL area. A photograph 

of the HNLMS Van Speijk is presented in Figure 12.5. 

 

 

Figure 12.5 Photo of HNLMS Van Speijk taken on the 28
th

 March 2014 

It is also noted that the proposed site is within a Submarine Exercise Area.  
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13. CONSULTATION 

13.1 Stakeholders 
Consultation with national and local navigational stakeholders was held in two main stages.  

 

In 2014 consultation meetings were held about the project, jointly with TVL. At that time, the 

exact design for the Fair Head project had not yet been determined but it was expected to 

comprise both surface and subsea elements. Underwater devices would have a minimum 

clearance of 5m below LAT but up to three Siemens devices with surface-piercing monopiles 

were being considered, as well as up to 12 surface hubs.  

 

In 2016 further consultation was held about the Fair Head site only. This was to provide more 

information on the new design envelope and to check with local stakeholders whether the 

baseline data was still current given the delay in applying for consent.  

 

Where still considered relevant, the 2014 feedback on the Fair Head project is provided in 

this section followed by the updated feedback gathered in 2016. In all, the following 

stakeholders were consulted during the NRA: 

 

 Maritime and Coastguard Agency (Southampton and Belfast) 

 Commissioners of Irish Lights 

 Royal National Lifeboat Institution 

 RYA and RYA NI 

 Ballycastle Harbour 

 Agri-Food and Biosciences Institute 

 North Coast Lobster Fishermen’s Association 

 Rathlin Ferry 

 Kintyre Express 

 Charter Vessel Operators (including Ballycastle Seafishing, D & P Marine) 

 Redbay Boats 

 Irish Cruising Club 

 The Canoe Association of Northern Ireland (CANI) 

 Causeway Coast Kayak Club 

 

This is in addition to the Hazard Review Workshop, which is summarised in Section 14 and 

Appendix A.  

13.2 Initial Consultation in 2014 

13.2.1 Maritime and Coastguard Agency (Southampton) 

A meeting was held at the MCA in Southampton on 15 May 2014 to present the findings of 

the PHAs. 

 

 Details of the Project were confirmed. It was agreed that the Rochdale Envelope 

approach should be taken. The MCA stated that it would want a condition in any 

consent that the final design is subject to a device-specific review to confirm it is 
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within the Design Envelope, and that the risk controls are appropriate, before the start 

of construction. Attention was drawn to helpful guidance on the Design Envelope 

approach on the National Infrastructure Planning website.  

 

 It was stated that the Project will have surface-piercing elements, potentially one 

monopile for every ten devices to assist with marshalling, conditioning and 

transmission of power back to shore. It was recognised that surface structures have 

benefits in terms of being able to mark and light them although all vessels, 

irrespective of draught, could potentially interact with them.  

 

 The Project is considering a phased approach, which would mean an initial 10MW 

(approximately 10 devices) being installed by 2017. This would be a single small area 

within the larger site, chosen based on energy and environmental constraints.  

 

 It was queried whether surface devices could be strategically placed at the periphery 

to assist with navigation safety. It was noted that this may not be feasible due to 

electrical engineering requirements.  

 

 It was stated that the Project will use seabed mounted foundations rather than moored 

floating systems. MCA is more comfortable with solid foundations.  

 

 The shape of the Fair Head AfL area was queried, in particular the section cut out of 

the southern boundary. It was explained that this is to negate potential wake effects 

from the neighbouring TVL site. From a navigational viewpoint, regular shapes are 

preferred in the final design for marking the site.  

 

 Chart depiction of the Project will need to be considered by UKHO. The scale of the 

Project may mean that individual devices cannot be represented. UKHO may mark 

the outer boundary, which could be helpful as it encourages vessels to navigate 

around the site.  

 

 Agreed that regular runners using the southbound lane of the TSS should be identified 

and consulted as to their view whether TSS traffic could be affected by re-routeing of 

coastal traffic because of the Project.  

 

 Agreed that temporary traffic recorded working at the Project, such as geophysical 

survey vessels, should be filtered out of the baseline traffic analysis prior to assessing 

the impacts.  

 

 Noted that usage of the charted anchorage at Murlough Bay needs to be investigated. 

If it is seen to be desirable to remove the anchor symbol from the chart, this would 

require approval from the UK Safety of Navigation (SoN) Committee before being 

implemented by UKHO.  

 

 The MCA’s Under Keel Clearance Policy Paper is now finalised. This is to become 

part of the Navigation Risk Assessment Methodology and the conclusions will be 
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summarised in MGN 543. The Policy Paper will be referred to in the NRA and it will 

be assessed whether subsea devices could pose a risk of allision using worst case 

assumptions. If so, the extent to which different vessels could interact with the 

devices in different wave and tidal conditions will be investigated, to allow focus to 

be placed on appropriate risk controls.  

 

 For cumulative issues with the adjacent Torr Head AfL area, it was noted from the 

PHA data that traffic identified to traverse both sites is very similar. The vessel 

operators affected, and hence stakeholders, will largely be the same. The cumulative 

impact of both sites is likely to be similar to one site on its own. They may also 

benefit each other in that re-routeing around one site encourages avoidance of the 

second site.  

 

 A high-level assessment of construction and maintenance issues will be carried out as 

part of the NRA. The appointed contractors will do their own risk assessment prior to 

the work, based on the finalised plans and the vessels involved. MCA requested that a 

good understanding of the level of work vessel activity on site during construction 

and maintenance be provided in the NRA. Details to be provided including how many 

vessels would be involved, duration of activity, what types and sizes of vessels would 

be used and where they would be based.  

 

 Noted that there should be detailed definition on decommissioning, referencing the 

Government guidance and confirming that this will be adhered to.  

 

 The NRA should refer to Annex 4 of MGN 371 (now MGN 543) for mitigation 

measures, stating that all the measures have been considered and list which measures 

have been considered appropriate for the development.  

13.2.2 Red Bay RNLI and Redbay Boats 

A meeting was held at Red Bay RNLI Station on 3 July 2014 to discuss shipping and 

navigation issues associated with the Project with Red Bay RNLI and Redbay Boats.  

 

 An overview of the development and PHA was given.  

 

 The historical RNLI incidents in the PHAs were reviewed and Red Bay RNLI stated 

that the approximate meeting point between Red Bay and Portrush RNLI is Rathlin. 

However, as Red Bay has only an inshore lifeboat, Portrush or Campbeltown stations 

may assist for larger vessels.  

 

 Vessels based in Red Bay are mainly RIBs, dinghies and cruisers. A typical transit 

would be to and from Rathlin, Islay or occasionally Ballycastle, all of which could 

pass through or near the AfL area. The indicative route is shown in the RYA Coastal 

Atlas data. RIBs would typically stay about 50-100m off the shore, where water is 

calmer.  
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 There is an active sailing club at Cushendall with boats approximately 4-14m in 

length. They will pass in proximity to the AfL area when heading for Church Bay on 

Rathlin Island.  

 

 There may also be kayaking as the area features in a Kayak Trail. Few jet skiers 

operate off Torr Head or Fair Head.  

 

 Redbay Boats attract recreational traffic to the area as they build and maintain vessels. 

These can be high-speed craft, e.g., 40 knots.  

 

 The typical sizes of these vessels are 6.5-11m in length, and 1m draught. A larger 

vessel would be 16m length and 1.3m draught. Deep draught vessels should not be 

operating in the AfL area. Vessels which operate within the AfL area are below 3m 

draught. There is not a big tidal range. It was considered that 4-5m underwater 

clearance would be adequate for submerged devices.  

 

 There is a range of experience, in terms of sailors operating in the area. Local boats 

tend to be of above average standard, but there are occasional problems with less 

experienced sailors.  

 

 Due to the rocky features on the coast, there are relatively few safe landing places for 

small boats. The main places are considered to be Glenarm, Red Bay, Cushendun, 

Ballycastle and Rathlin.  

 

 Murlough anchorage is marked on charts but is not used often, possibly only by a few 

small boats on occasion, e.g., a yacht may anchor for a tide. Red Bay and Church Bay 

offer the best shelter for anchoring.  

 

 Small boats only anchor in water up to depths of 10-12m. They use a lightweight 

anchor which would hold the boat stationary but would not penetrate far into the 

seabed.  

 

 It was noted that this is a difficult area due to wind and tide, with easterly and north-

easterly conditions being the worst. In 1996 a tug grounded off Crockan Point in 

rough seas after a fuel problem led to the engine stopping. All six crewmen 

abandoned the vessel. 

 

 Due to carriage requirements, AIS tracking will cover only a minority of vessels in 

the area. The two x 14 day radar and visual surveys are being carried out to overcome 

this limitation. It was agreed that the July survey, which covers the holiday period 

around the 12th July, is a peak period for recreational traffic (if the weather is good).  

 

 Local operators were identified as Kintyre Express (built by Redbay Boats) between 

Ballycastle and Campbeltown in the summer as well as doing other trips, Predator 

charter vessel based in Red Bay which is licenced for up to ten people for fishing 
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trips, sightseeing, bird watching etc., and Aquaholics who operates boat trips from 

Portstewart and Ballycastle.  

 

 Inclusion of details about the final site on charts, in almanacs, sailing directions, 

Notices to Mariners, local noticeboards (such as at Redbay Boats), Welcome 

Anchorages, and at boat shows was recommended.  

13.2.3 Ballycastle Harbour and Local Stakeholders 

On 3 July 2014, a meeting was held at Ballycastle Harbour Office to discuss the Project with 

the Harbour Master and local stakeholders. In addition to Project personnel, attendees from 

the following organisations were present: 

 

 Ballycastle Harbour; 

 AFBI; 

 North Coast Lobster Fishermen’s Association; 

 Rathlin Ferry; 

 Ballycastle Seafishing; and 

 D & P Marine. 

 

Shipping and navigation issues associated with the development were discussed.  

 

 Confirmation that the Project will likely have surface-piercing elements and will 

consider a phased approach was given.  

 

 Plots of the vessel tracks recorded on AIS as part of the PHA were distributed and 

names of regular vessels in the vicinity were discussed. Dive vessel Salutay passed 

through the AfL area on two occasions. This vessel is not based in Ballycastle but is 

known to work off different parts of the Irish coast at different times. Kintyre Express 

was the most regular vessel to transit the AfL area when crossing between Ballycastle 

and Campbeltown.  

 

 It was noted that AIS tracking will cover only a minority of vessels. There is only one 

fishing vessel 15m length and above in Ballycastle, compared to approximately 6-7 

below 15m length in Ballycastle, one in Rathlin and one in Cushendall.  

 

 AFBI research vessel Corystes was detected on AIS during the surveys. It was agreed 

to exclude its tracks when working for the projects, but include it when doing other 

surveys in the area or transiting. 

 

 Radar and visual surveys being carried out as part of the NRA over summer and 

winter fortnights will identify all vessels, regardless of size. However, it was noted 

that there can be fluctuations in fishing activity even within seasons. The Project 

noted that local consultation is being carried out to capture trends as part of the 

commercial fisheries work. 
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 It was stated that the AfL area is classed as good ground for lobster and crab, with the 

rocky substrate suiting these species. The majority of fishing in the vicinity is by 

vessels < 10m in length.  

 

 It is a difficult environment to fish due to the strong tides and eddies. North Coast 

Lobster Fishermen’s Association felt there would be no fishing once devices were 

installed due to the major risk of damage to pots.  

 

 It was noted that tidal energy parks may create artificial reefs. It was thought that this 

would not tempt fishermen to use the site, as consequences could be snags / fasteners 

leading to gear damage and (worst case) capsize. Likely that commercial fishing 

would not be able to cope but that leisure vessels may still use the site, e.g., line and 

rod fishing.  

 

 The proximity of the AfL area to shore was noted. If there was an exclusion zone, 

e.g., during construction, which forced vessels to pass offshore, this could be an issue 

in bad weather. During operation, when there is no exclusion, it is not such an issue as 

inner transit should be available.  

 

 Most vessels seek to maintain a buffer from the shore to have a safety margin in case 

of engine failure (lee shore). Leisure yachtsmen do not hold tight to the shore due to 

counter-swells. The distance offset will vary, e.g., for sailing craft it depends on 

tacking. 

 

 Concern expressed that during construction transiting vessels may have to re-route 

around the entire site. Anatec clarified that standard industry practice was for rolling 

safety zones of up to 500m. These are to protect the works on site from both safety 

hazards and interference. However, where sea room is limited a case can be made for 

smaller safety zones, provided they still protect the works.  

 

 In bad weather especially, vessels may want to stay further out from shore when 

making inner transit due to turbulence and the risk of drifting into a lee shore in the 

event of an engine failure. However, construction works with have weather limits so 

if activity is suspended, there will be no safety zone at that time. 

 

 Stated that the Project vessels involved in construction will be available to assist in an 

emergency. The Project is likely to have a RIB based locally which could also act as a 

rescue boat.  

 

 Noted that the number of personnel onboard fishing vessels ranges from one up to 

about six. For pleasure craft and tourism, angling charter vessels might have 12 

people fishing with rods.  

 

 Anchoring in the area, in particular in Murlough Bay which has a charted anchor 

symbol, was queried. Ballycastle Harbour knew of tourist yachts that have sailed up 
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the coast, hit the tide and fell back into Murlough Bay. Also the occasional sightseer 

may stop there to enjoy the conditions.  

 

 None of the charter vessels would anchor in the site, nor would they drop anchor as it 

is too deep and too fast a tidal flow. Any anchoring would be inside of the sites, away 

from the strongest tides.  

 

 Ballycastle Harbour indicated fishermen would be likely to fish over the export cable 

so there could be a risk of snagging. It would be preferable if the cables for the Project 

and the neighbouring Torr Head Tidal Energy Array joined up as this would help 

minimise impacts on fishing.  

 

 Notices advertising the Project could be displayed along the coast at the main harbour 

offices and clubs. Extending this to a 50 miles radius would capture most of the 

visiting tourists, such as French and Belgian yachts, say coming from Isle of Man, 

Bangor, Warrenpoint or Scottish west coast. This will not capture them all as some 

may sail 2-3 days without stopping. Foreign sailors will tend to educate themselves 

about the area they are visiting.  

 

 Publication such as Clyde Cruising Club Sailing Directions, Irish Cruising Club 

Sailing Directions and Reeds Almanac can also help to circulate information amongst 

the sailing community. Also sites such as MalinWaters and yachting magazines. 

 

 Most sailing vessels and local fishing vessels are shallow draught. Vessels berthing in 

Ballycastle would typically be under 3m to allow a safe margin, although deepest 

draught is up to 4m (dredged to 4m). However, tall ships or small commercial ships 

could be over 3m. 

 

 Ballycastle Seafishing charters Lord Moyle and D & P Marine charters Torra. Both 

take up to 12 passengers, mainly for angling, diving and sight-seeing. Charter boats 

tend to go to Rathlin rather than heading south-east towards Fair Head. Aquaholics 

also charter vessel for diving and sea safari. 

 

 Ballycastle Harbour has experience of two vessels that have broken down within 

Rathlin Sound and drifted around the coast to the east with the tide. Local boats have 

helped to tow the drifting vessels to safety.  

 

 Changes in traffic over the life of the Project are considered as part of the NRA. There 

are no concrete proposals but Ballycastle Harbour hopes to expand to service the oil 

& gas and renewables industries. The Rathlin ferry will be replaced with a modern, 

twin-engine vessel in the next couple of years (before the Project is developed).  

13.2.4 MCA (Belfast) and Commissioner of Irish Lights 

A meeting was held at the MCA in Bangor on 4 July 2014 to discuss shipping and navigation 

issues with the MCA and CIL.  
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 Details of the Project were presented, and the technology neutral Design Envelope 

approach confirmed. It was verified that the Project planned to comprise both surface 

monopiles as well as subsea devices. 

 

 MCA and CIL emphasised the importance of involving all the relevant fisheries 

organisations in the consultation process. It was noted that fisheries stakeholders were 

being consulted as part of the Commercial Fisheries study, as well as on navigation 

safety issues as part of the NRA.  

 

 At the Ballycastle Harbour consultation on 3 July 2014, feedback suggested that 

fishermen would avoid the Project due to the risk of gear snagging. It was noted that 

if the GPS coordinates are provided to fishermen, they will be aware of the locations 

of devices in order to avoid them. They may choose to fish nearby as the site may 

create a refuge for fish. Pots are less of a hazard than trawling. Feedback also 

suggested that recreational angling may take place within the site post-construction. 

 

 The cable route and plans for cable protection were queried and MCA stated that it is 

important that the cable system be designed to minimise snagging. It was stated that it 

was unlikely to involve bare cable, but either buried, trenched and or / ploughed in 

sediment, with mattresses or bags used in the rocky areas.  

 

 It was agreed that the Study Area of 5nm around the combined Project AfL area and 

the neighbouring Torr Head AfL area was adequate for the NRA. This encompasses 

the route taken by the Rathlin Ferry and hence the risk of this vessel suffering an 

engine failure and drifting towards the sites in a flood tide, although this was felt to be 

remote. 

 

 The total heights of devices (foundations and rotor blades) were discussed relative to 

the range of water depths within the AfL area. It was indicated that turbines would be 

as high as possible to capture tidal energy resource whilst avoiding wake effects. 

Therefore, even in deeper water, turbines would be designed to be near the surface.  

 

 A copy of the MCA’s Under Keel Clearance Policy Paper was provided. It was 

confirmed that this will be referenced within the NRA and it will be assessed, using 

worst case assumptions, whether the subsea devices could pose a risk of allision.  

 

 MCA enquired about metocean data and it was noted that the Project had carried out 

site-specific metocean studies. It was confirmed that this data will be requested and 

used in the under-keel clearance risk modelling.  

 

 Minimising the allision risk by parking the underwater rotor blades in the “bunny 

ears” position was discussed. This would only be assumed if it can be guaranteed, and 

may offer slight benefit (additional under keel clearance) in a drifting ship scenario.  

 

 CIL had reviewed the PHA and expected to see more coastal traffic heading via 

Rathlin Sound (i.e., small merchant cargo vessels, as tankers should avoid the area). 
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Eight weeks of data will have been used for the Project; four weeks in the PHA from 

2013 and an additional four weeks from the radar and AIS surveys carried out in 

2014. This includes seasonal and tidal variations as required by MGN 543 and should 

therefore provide a representative picture of traffic in the vicinity.  

 

 Future traffic over the life of the Project was discussed. CIL expects passenger cruise 

ship traffic to develop, for example, Galway and Shannon are pushing for cruise 

liners, Cork is growing in popularity as a destination, as are Dublin and Belfast.  

 

 The issue of traffic convergence due to new technology was raised. GPS can lead to 

encounters between different vessels using similar waypoints and trying to decrease 

voyage distance or times. Future SOLAS requirements will lead to further changes in 

ship equipment.  

 

 CIL is halfway through a five-year review of Irish lights. The stretch of coastline 

between the Maidens and Rathlin is unlit. CIL are considering introducing a light 

ashore (small lighthouse) in this area due to more vessel activity, e.g., at Torr Head. 

This could be influenced by the Project, e.g., if marks are required and / or the Project 

has surface monopiles which can be lit.  

 

 CIL has established a virtual AIS Aid to Navigation (AtoN) device at the entrance to 

Belfast Lough, believed to be the first permanent one in Europe. This followed traffic 

analysis and risk assessment which identified deep-draughted ships were passing 

dangerously close to an underwater pinnacle. CIL concluded that a physical marker 

would be a collision hazard to all vessels, hence, there was justification for a virtual 

AtoN given that only larger SOLAS vessels with suitable onboard systems would be 

at risk. It was confirmed that there would be no objections from MCA or CIL to the 

principle of buoys and/or virtual AtoNs being considered for the Project. 

 

 CIL will not be able to give definitive advice during the NRA as there is uncertainty 

about the final profiles of the Project. However, it can provide indicative advice and 

guidance. The final design will be subject to statutory sanction from the CIL. Even if 

the risk assessment indicates the overall risk is relatively low due to a remote 

frequency of allision, CIL would still consider marking the Project due to the 

potentially severe consequences. 

 

 CIL enquired about the strongest tidal flows at the Project. CIL operates buoys, with 

substantial moorings, in fast-flowing areas such as Codling Bank, Arklow Bank, 

Bailies off Tuskar, North and South Hunters off Larne (approx. 4 knots) and in the 

entrance to the Shannon (four buoys in tidal flows up to 5.5 knots). CIL will consider 

buoys for marking the Project. Buoyage would depend on the final profile of the site. 

It may be that Torr Head AfL area and Fair Head AfL area could be marked as one 

area with buoys on the significant corners. If the final development areas are further 

apart, they could be treated as discrete sites with buoys to mark the corners. CIL 

commented that it could test a buoy out at the site for a year.  
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 CIL felt that a marker may be needed on the northeast corner of the Fair Head AfL 

area where vessels could meet each other heading east and northwest, e.g., an east 

cardinal with AIS and a Racon. It was noted that Eagle Island has a radar installation 

for traffic monitoring at the Atlantic Marine Energy Test Site (AMETS) (including 

cover for the two marker buoys already in situ) and zonal alarming. It is possible to 

detect vessels passing nearby and send message or inform the Coastguard.  

 

 MCA noted that the final development area would benefit from being reshaped as the 

current AfL area is irregular. It was noted that the Project designed the AfL area with 

the southern section cut out due to potential loss of resource because of the TVL 

turbines during the north-running ebb tide.  

 

 Safety zones were discussed. These were considered appropriate for the construction 

period (likely to be March to September) when zones can be monitored by vessels on-

site. CIL felt it would be appropriate to have buoys marking the construction site and 

could envisage having a number of AtoNs in the initial stages then thinning these out 

as the site becomes more established.  

 

 Safety zones were not considered as effective during operation, if there is no traffic 

monitoring or policing. It was noted that operational safety zones are not standard in 

other UK renewables projects.  

 

 It was stated that in an emergency, the Coastguard may instruct the developer (control 

room) to shutdown rotors. The ERCoP, which is an MCA requirement, would define 

the links and contact details.  

13.3 Updated Fair Head Consultation (2016) 

13.3.1 MCA Southampton 

A telecon was held with the MCA in Southampton on 12 July 2016 with subsequent email 

correspondence. It was confirmed that the maritime traffic survey collected in 2014 would be 

considered valid by the MCA for a Q4 2016 submission provided further local consultation 

was carried out to identify any significant changes in the traffic during that time. 

13.3.2 MCA (Belfast) and Commissioner of Irish Lights 

A meeting was held at the MCA’s office in Bangor on 22nd August 2016 to update the MCA 

and CIL on the Fair Head Project. This included the different technology options being 

considered within the new design envelope, grid connections and likely timescales. A 

summary of the key points is presented below: 

 

 It was agreed the worst case for navigation was the 100 subsea turbines and 10 

surface hubs (‘option 7a’). However, the MCA reaffirmed they would need to 

examine and approve the final layout and design, which will be a condition of any 

consent. 

 

 Marking and lighting was discussed in more detail. CIL concluded that this would 

need further consideration when the final layout is confirmed. However, CIL are 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  100 

Doc: 4_FHT_TA_15.1_NRA   

 

confident the final design can be marked and lit effectively, including the use of 

floating aids to navigation on the periphery, as well as potentially AIS (or virtual 

AIS). 

 

 Safety zones were considered appropriate for the construction period when zones can 

be monitored by vessels on-site. However, the maximum radius of 500m was not felt 

to be appropriate due to potential blockage of the inshore passage. It was agreed that 

suitably sized zones should be applied for which protect workers on site whilst 

maintaining sea room for passing traffic. 

 

 Any potential interference with vessel compasses caused by the cable to shore would 

need to be investigated.  

 

 The minutes of the July 2014 meeting with the MCA and CIL were reviewed. It was 

concluded there had been no significant change in the position since the 2014 

meeting, and neither the MCA nor CIL saw anything to object to but there will be 

conditions attached to any consent.  

13.3.3 Ballycastle Harbour and Local Stakeholders 

A large number of local users were invited to this meeting held at Ballycastle Harbour Office 

on 23 August 2016. The following organisations were represented: 

 

 Ballycastle Harbour; 

 RYA and RYA NI; 

 AFBI; 

 Irish Cruising Club; 

 Charter Vessel Working Group and Irish Federation of Sea Anglers; and 

 RNLI. 

 

An update on the Project was provided included the different technology options being 

considered within the design envelope, grid connections and likely timescales. A summary of 

the key points is presented below: 

 

 In terms of changes to traffic since the 2014 surveys, Kintyre Express have a new RIB 

operating on their route between Ballycastle and Campbeltown but the vessel draught 

remains the same at approx. 1m. Cruise ship callings to Northern Ireland are believed 

to have increased since 2014. 

 

 The baseline recreational survey data and RYA Coastal Atlas information was 

reviewed. It was noted the route line shown in the Atlas was indicative and the actual 

route will vary depending on wind, tide, etc. The nearest part of the AfL area is 

approximately 700m from shore. It was agreed this offers sufficient sea room for 

vessels to pass inshore of the site, which was seen as vital, e.g., to avoid the main tidal 

flow if sailing against the prevailing tidal direction. 
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 Under keel clearance was discussed. Wave and tidal height data are available for the 

site and vessel draught information where broadcast on AIS. For recreational vessels 

not on AIS it was recommended to use the keel draught profile in the RYA Position 

Paper (March 2012) which should be representative for this area.  

 

 Previous consultation feedback from the Irish Cruising Club and the Cruising 

Association had indicated c. 4m was sufficient under water clearance for vessels over-

sailing the site, taking into account larger, powered vessels can avoid the area. 

Stakeholders present at this meeting felt that 5m was insufficient for a 3m draught 

vessel in a swell, and that a yacht with auxiliary engine could struggle to make way if 

going against the strong tides in the area. 

 

 The survey data on fishing vessels were agreed still to be current, with only a handful 

of vessels (including the Keriolet) actively fishing within the AfL area, and only in 

appropriate conditions (around neap tides and with suitable wind direction). The 

typical draughts of these local fishing vessels are 2-3m. (There are larger fishing 

vessels transiting off the coast but these should be able to avoid the area.) 

 

 Charter boats, used for angling, sight-seeing etc., would similarly only use the area 

during neap tides. There are approximately eight charter boats in total that could use 

the area, 4-5 of which are based in Portrush. The largest draught is about 1.3m but 

they can be out in swells. It was felt that charter boats could avoid the site provided it 

is appropriately marked. 

 

 Diving companies in the area use RIBs of shallow draught. There are no wrecks in the 

site although there are a few in the vicinity as well as scenic areas. The tidal window 

for diving is very short in this area.  

 

 It was noted the Red Bay RNLI station is currently conducting a two-year trial of a 

Trent class all-weather lifeboat (1.45m draught). The Severn class lifeboat at Portrush 

has a 1.78m draught. 

 

 The optimal positioning of any surface hubs was felt to be in a single line parallel to 

the coast. It was noted that static objects, such as surface hubs, can be marked 

(numbered), lit, and charted, and therefore avoided, although they could still pose a 

hazard to drifting vessels. The frequency of vessels drifting is under-reported by 

MAIB and RNLI as mariners will only call out the emergency services if there is an 

imminent hazard.  

 

 Safety zones were considered appropriate for the construction period when they can 

be monitored and policed by a guard vessel on-site. However, the maximum radius of 

500m was not felt to be appropriate due to potential blockage of the inshore passage. 

It was agreed that suitably sized zones should be applied for which protect workers on 

site whilst maintaining sea room for passing traffic. 

 

 Cables to shore, and associated protection such as mattresses or rock dumping, should 

not significantly alter the available clearance for small vessel navigation. The MCA 
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guidance accept up to 5% reduction in water depth but beyond that further assessment 

is needed of the potential impact. 

13.3.4 Canoeing and Kayaking 

At the Ballycastle meeting, contact details were provided for the Causeway Coast Kayak 

Club and the Canoe Association of Northern Ireland. Consultation was held with both and it 

was indicated that any activity would normally be inshore of the site, which is a minimum of 

700m from the shoreline. The minimum 5m under water clearance is also adequate for 

paddlers. 

 

Kayakers would be at Fair Head only a few times each year and the only risk envisaged 

would be capsized paddlers being carried towards the site if the tide was running that way. It 

was indicated that as long as surface structures have light and sound signals and are marked 

on the charts they will not be an issue for paddlers. 
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14. UNDER KEEL CLEARANCE 

14.1 Introduction 
This section discusses the approach taken to modelling the under keel clearance risk 

associated with the planned turbine array. 

 

MCA guidance is firstly reviewed which is based on worst case assumptions. The MCA 

indicate this approach would be appropriate where there is no safe and reasonable deviation 

for marine traffic using the area and therefore passage over the turbine must be maintained in 

all states of the tide. In the case of Fair Head there is sea room available for deviation if 

required, therefore the probabilistic risk modelling approach used in the NRA is also 

described.  

14.2 Review of MCA UKC Paper 
The purpose of the MCA Policy Paper is to provide guidance for determining safe UKC for 

vessels passing over sub-surface structures through calculating the worst case minimum 

under water clearance for the sub-surface development.  

 

In order to calculate the worst case minimum underwater clearance the following factors have 

been considered by the MCA: 

 

 Maximum turbine elevation relative to water depth (including device safety margins) 

 Tidal height variations 

 Sea state (e.g. maximum wave height and periodicity) 

 The maximum vessel draught recorded in proximity to the development area 

throughout traffic surveys 

 Dynamic movements of vessel e.g. pressure variations, squat, wave induced motion 

and the associated increase in vessel draught.  

 

Figure 14.1 illustrates the MCA theoretical framework used to calculate the minimum UKC. 

It can be seen that there are two main components to calculating the under keel clearance 

(UKC). Firstly, the clearance above the devices, termed the charted vertical depth (CVD), 

need to be calculated. Secondly, the maximum depth that vessels can reach below the water 

level needs to be calculated, Dc, including a safety margin. If Dc exceeds CVD then it means 

that vessel interaction with the turbines is possible. 

 

As shown, CVD depends on the maximum turbine elevation (Dh) inclusive of any device-

specific safety margin (M) specified by the manufacturer. For Fair Head, it is conservatively 

assumed that the minimum clearance, or CVD, below the water level at LAT will be 5m for 

all turbines. 
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Figure 14.1 Summary of MCA UKC Theoretical Framework 

In terms of vessel draught, the maximum static draught (Ds) recorded during the 28 day 

maritime traffic survey was 17.5m within the wider study area from bulk carriers using the 

North Channel TSS. Within the AfL area, the deepest draught vessel was a cargo ship at 

4.9m.  

 

The dynamic draught (Dd) is calculated from the cumulative effect of sea state, pressure 

variations, squat and other wave induced motions to account for the full allowance of 

dynamic vessel movement. The 100-year maximum individual wave height was 7.72m, with 

an amplitude from sea level to trough of 3.86m. Assuming an additional 1m to account for 

effects such as worst-case squat and surge, the Dd values would be 22.4m (study area) and 

9.8m (AfL area). The MCA Policy Paper also states a safety margin equal to 30% of the total 

dynamic draught must be added to obtain a safe clearance depth (Dc). Adding this safety 

margin, the safe clearance depth (Dc) value is 29.1m (study area) and 12.7m (AfL area). 
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The worst-case numbers in the case of Fair Head for both the study area and the AfL area are 

presented in Table 14.1. 

Table 14.1 Summary of MCA UKC Policy Paper Parameters for Fair Head Tidal 

Parameter Study Area AfL Area 

Charted Vertical Depth (CVD) 5m 5m 

Maximum Static Draught of Vessel (Ds) 17.5m 4.9m 

Maximum Dynamic Draught of Vessel (Dd) 22.4m 9.8m 

Safe Clearance Depth (Dc) 29.1m 12.7m 

Under Keel Clearance (UKC) -24.1m -7.7m 

 

Using these maximum values it can be seen that the under keel clearance is negative for both 

the largest vessels observed within the study area and crossing the AfL area, meaning there is 

potential interaction between vessels and devices. 

 

Therefore, the NRA has investigated the extent of the potential interaction using a 

probabilistic risk assessment approach outlined in the next section, which was used by Anatec 

for similar studies at Meygen Inner Sound and EMEC Fall of Warness. This takes into 

account that deeper draught vessels should be able to avoid the area if required, provided they 

are aware of the Project.  

14.3 NRA Methodology 

The NRA methodology used to calculate the UKC allision risk has been based on extensive 

research into UKC using literature, papers and consultation with vessel masters and 

operators. The method has been developed based on Anatec’s past experience of tidal energy 

developments. 

 

An illustration of the factors taken into account by the model is presented in Figure 14.2.  
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Figure 14.2 Illustration of Factors affecting Turbine / Vessel Keel Interaction in NRA 

The following factors that affect under keel clearance have been considered within the UKC 

allision risk modelling: 

 

 Minimum under water clearance of each device; 

 Rotor dimeter; 

 Vessel draught distribution; 

 Tidal height variations;  

 Wave-induced vessel motion;  

 Vessel squat
3
; and 

 Surge 

 

The minimum clearance was assumed as 5m for all 100 subsea turbines. The rotor dimeter for 

the worst-case 100 turbine layout (Option 7a) is based on the Andritz 1MW device with a 

blade dimeter of 18m.
4
 

 

                                                 
3
 Hydrodynamic phenomenon by which a vessel moving quickly through shallow water creates an area of 

lowered pressure that causes the ship to be closer to the seabed than would otherwise be expected. 
4
 The maximum rotor dimeter in the design envelope is 26m but this relates to an alternative layout comprising 

fewer turbines (c. 76). The option of 100 turbines with 18m rotor diameter, each at the minimum clearance 

depth of 5m, was assessed to be the overall, worst-case. 
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The draught distribution came from the survey data. For vessels on AIS, draughts were 

normally broadcast or could be researched based on the vessel name (based on the maximum, 

design draught of the vessel). For radar targets that were identified by name, again design 

draughts were researched where possible. This left a number of recreational vessels for which 

draughts were unspecified. For these vessels, data on keel draught published by the RYA 

based on the Royal Ocean Racing Club Rating’s Office database has been used (RYA, 2012). 

RYA believes this data, containing in excess of 2,500 records, is a good representation of the 

type of yachts to be found sailing around the shores of the UK.  

 

Tidal height was based on the long-term tidal prediction presented in Section 6.5. 

 

The area is subject to wave action and vessels will experience heave, roll and pitch motions 

which combine to produce vertical displacements of the hull. The magnitude of the vertical 

displacement is dependent upon several factors including the height and period of the waves, 

the vessel type, dimensions and speed, the relative vessel heading to the waves and the water 

depth. From research, accurately predicting ship response is complicated. Therefore, results 

from field measurements and recommendations from literature have been reviewed and 

conservatively adapted for the vertical wave-induced motions component.  

 

The Permanent International Association of Navigation Congresses (PIANC, 1997) 

recommends a value of 0.3 to 0.5 times the ships’ draught for minimum depth clearance 

requirements in channels influenced by waves, where the higher value is for waves above 1m 

and wave periods and directions are unfavourable. 

 

Typically Vessel Masters are recommended to maintain a minimum under keel clearance of 

10% to 50% of their static draught when passage planning, though this is dependent on local 

factors. 

 

The US Army Corp of Engineers (US ACE, 1995) recommends a wave motion value equal to 

1.2 times the incident wave height (i.e., 2.4 times the wave amplitude) be used in channel 

design. This is in-line with the extreme measurements from results from a large field 

measurement program in a high-wave-energy entrance channel at the mouth of the Columbia 

River, USA (Wang, 1980). 

 

To account for wave motion at the Fair Head site, 1.2 times the range of significant wave 

heights presented in Section 6.3 has been assumed
5
. For smaller vessels, this could more than 

double their static draught in heavy seas. 

 

Squat was neglected based on consultation feedback which indicated it should be minimal in 

this area, given the relatively open waters and existing water depth, and any effects should be 

encompassed within the conservative wave motion factor.  

 

Similarly, changes in water depth due to surge, which can lead to small increases (positive 

surge in low pressure) or decreases (negative surge in high pressure) in sea level versus tidal 

                                                 
5
 The significant wave height is the mean wave height (trough to crest) of the highest third of the waves. Most 

individual waves are therefore smaller in height than Hs with the average about 0.63Hs. However, around 1 in 10 

waves will be higher than Hs. 
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predictions, were neglected. It is more common for these to raise than lower the sea level, and 

any negative effects should be encompassed within the conservative wave motion factor.  

14.4 UKC Conclusion 

The MCA guidance indicates larger vessels could significantly exceed the design clearance of 

the turbines at Fair Head based on worst case assumptions. However, larger vessels are free 

to deviate to avoid the risk of subsea interaction. The NRA therefore uses a probabilistic 

approach as has been done for other projects. The results of the risk assessment are provided 

in Section 16. 
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15. FORMAL SAFETY ASSESSMENT 

15.1 Introduction 

The impact assessment is based on the IMO Formal Safety Assessment process (IMO, 2002) 

approved by the IMO in 2002 under SC/ Circ.1023/MEPC/Circ392, and referred to in Section 

2.5.  

 

As indicated within the IMO FSA guidelines and the MCA guidance on risk assessment 

methodology (MCA, 2013) for offshore renewable projects, the depth of the assessment 

should be commensurate with the nature and significance of the problem. Within the 

assessment of proportionality consideration was given to both the scale of the development 

and the magnitude of the risks/navigational impact. 

 

From review it was concluded that the Project is a large-scale development with the potential 

to impact navigational safety. As a result, the content and methods of the risk assessment 

were responsive to this and included the following: 

 

- Comprehensive Hazard Log 

- Risk Ranking 

- Detailed and quantified Navigational Risk Assessment for selected hazards 

- Preliminary search and rescue overview 

- Preliminary emergency response overview 

- Comprehensive risk control/mitigation measures log 

15.2 Hazard Identification 

A Hazard Review workshop was held at Ballycastle Harbour Office on 4 September 2014, 

with attendees listed in Table 15.1 

Table 15.1 Hazard Review Workshop Attendees 

Organisation Name 

Ballycastle Harbour Master John Morton (JM) 

Irish Cruising Club and RYA NI Dr Stanton Adair (SA) 

Master, Kintyre Express Hayden Chambers (HC) 

Northern Ireland Fish Producers Organisation 

(NIFPO) 

Wayne Sloan (WS) 

Anglo Northern Ireland Fish Producers Organisation 

(ANIFPO) 

Davey Hill (DH) 

Local Fisherman John Morton (Senior) (JM-

Sr) 

Aquaholics Richard Lafferty (RL) 

Agri-Food & Bioscience Institute (AFBI) Raymond Gilmour (RG) 

Open Hydro Kieran O’Malley (KO) 

DP Energy Blair Marnie (BM) 

Anatec John Beattie (JB) 
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Organisation Name 

Cameron Clow (CC) 

 

A range of other consultees were invited from organisations such as the MCA, CIL, Chamber 

of Shipping, RNLI, local sailing clubs and charter boat operators, but were unable to attend. 

Nevertheless, it is considered the workshop attendees had sufficient experience, and 

represented a broad enough cross-section of users, to provide a robust and rigorous review.  

 

The purpose of the workshop was to identify and review the potential navigational hazards 

associated with the planned development of the Fair Head off the County Antrim coast of 

Northern Ireland. (The planned Torr Head Project was also reviewed at the workshop.). 

 

The following hazards were discussed: 

 

1. Transiting vessel allision with surface structure; 

a. Small, low powered vessel; and  

b. Large, high powered vessel. 

2. Transiting vessel allision with subsea device; 

a. Small, low powered vessel; and  

b. Large, high powered vessel. 

3. Drifting vessel allision with surface structure; 

4. Drifting vessel allision with subsea device; 

5. Change in vessel risk (allision, grounding or foundering) due to avoidance of the site; 

6. Fishing interaction with subsea equipment; 

7. Anchor interaction with subsea equipment;  

8. Loss of device (or component); and 

9. Third-party vessel allision with work vessel. 

 

It was emphasised at the outset that the discussion needed to take into account differences 

between types of vessels, e.g., fishing, recreational and merchant.  

 

The discussion was recorded at the meeting using Anatec’s Hazard Log Software. A brief 

summary of key points made about each hazard is presented below. The full discussion is 

presented in Appendix A. 

 

Hazard 1: Transiting Vessel Allision with Surface Structure 

 

 Hazard identified as a vessel transiting the area under command collides with a 

surface monopile.  

 

 The Fair Head AfL area is the natural route for yachts to take when travelling along 

this coastline to minimise distance and time, and maximise shelter. The hubs will 

present an allision hazard for small vessels. 
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 Stated that having surface-piercing structures visible to mariners could have benefits 

to navigational safety as they can be marked and lit. It was noted by local fishermen 

that the area was prone to fog, which would increase the risk of allision with these 

structures. 

 

 It was agreed that smaller boats (such as yachts and small fishing vessels) have less 

control while in the area due to the strength of the tide and so could have difficulty 

avoiding the monopiles as they “go with the flow”, especially in spring tides. 

 

 Concern that small recreational vessels colliding with a monopile could lead to 

vessels sinking due to the high speed of the tide (8 to 9 knots). It was pointed out that 

the Siemens device in Strangford Lough has been collided with, although no one was 

seriously injured.  

 

 Kintyre Express are not concerned about the monopiles as their vessels are powerful 

enough to avoid them, likewise merchant vessels that use the North Channel TSS. The 

main issue is with recreational vessels using low powered outboard engines or sails, 

as well as small fishing vessels. 

 

Hazard 2: Transiting Vessel Allision with Subsea Device 

 

 Hazard identified as a vessel alliding with underwater device at the Project while 

transiting under command. If the dynamic draught of the vessel is more than 5m an 

allision could be possible. 

 

 Minimum clearance exceeds the draught of the vast majority of recreational vessels, 

even allowing for dynamic motions due to waves, and it is unlikely small vessels 

would be there in a combination of severe waves and lowest tide. This also applies for 

small fishing vessels and the Kintyre Express ferries which are shallow draught 

(approx. 1m). Exclusion from the site was not supported. Noted that safety zones are 

normally only mandatory during construction. 

 

 Larger, transiting vessels may interact with subsea devices. Pelagic fishing vessels 

could have laden draughts of 8-9m. 

 

 Consequences of potential allision could be severe. Blades could be made of steel and 

could cause severe damage if they struck a vessel, particularly a small vessel.  

 

 Possibility of using virtual AIS to mark subsea hazards. Floating AtoNs would also be 

considered.  

 

 Agreed that lower powered vessels which may not have as much control over their 

heading in strong tides would be able to safely pass over the turbines. Larger vessels, 

which may have to avoid the subsea devices due to insufficient under keel clearance, 

would have sufficient power to do this. 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  112 

Doc: 4_FHT_TA_15.1_NRA   

 

 

Hazard 3: Drifting Vessel Allision with Surface Structure 

 

 A vessel which loses power in the vicinity of the monopiles could drift towards the 

structures in under the influence of prevailing conditions (tide and wind) and collide. 

 

 Concern that the addition of surface-piercing structures may make minor incidents 

more dangerous. The addition of surface-piercing structures could cause a greater 

number of RNLI call-outs.  

 

 Noted that there are more breakdowns external to the AfL area than within. Noted that 

the tide would naturally sweep a disabled vessel in Ballycastle Bay around Fair Head, 

hugging the shoreline. The Rathlin Ferry is being replaced shortly with a new vessel 

with twin engines, however, in the event of a complete blackout it could be taken 

towards Fair Head on the flood tide. 

 

Hazard 4: Drifting Vessel Allision with Subsea Device 

 

 A vessel loses power in the vicinity of the site and drifts towards the subsea 

equipment under the influence of prevailing conditions (wind and tide). If the 

dynamic draught of the vessel is more than 5m an allision could be possible. 

 

 Worst case would be a larger vessel, such as a deep-draughted bulk carrier, drifting 

from the southbound TSS towards the site.  

 

 Direction of drift would depend on prevailing conditions.  

 

 Larger vessels would be able to anchor in deeper water.  

 

Hazard 5: Change in Vessel Risk (collision, grounding or foundering) due to Avoidance of 

the Site 

 

 Vessels changing their passage to avoid the site could be exposed to a different risk of 

collision, grounding or foundering, depending on the displacement, and whether it 

moves them inshore or offshore of the site. For example: 

 

o Collision risk may increase if sea room is restricted, leading to more 

congestion; 

o Foundering risk may increase if vessels move offshore into less sheltered 

waters; and 

o Grounding risk may increase if vessels move closer to shore, into shallower 

water.  

 

 The level of change from the baseline will depend on the extent of the displacement. 

This will not be a significant issue for the majority of recreational craft when passing 

the underwater turbines, given the traffic transiting the area is mostly shallow draught 

and the planned 5m under water clearance should be adequate. The monopiles, 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  113 

Doc: 4_FHT_TA_15.1_NRA   

 

however, could narrow the sea room and increase the risk of vessel-to-vessel 

encounters between the coastline and the monopiles.  

 

 Some vessels may be temporally displaced during construction. Appropriate safety 

zones, taking into account the available sea room, need to be designed.  

 

 Larger vessels with under keel clearance concerns may be pushed further offshore. In 

consultation, Arklow Shipping and Chamber of Shipping expressed no safety 

concerns. A small proportion of merchant vessels use the inshore coastal route via 

Rathlin Sound but most stay within the North Channel TSS. The extent of any 

displacement of coastal traffic is considered unlikely to lead to conflict with the TSS 

traffic due to the separation distance.  

 

Hazard 6: Fishing Gear Interaction with Subsea Equipment 

 

 Fishing gear could potentially interact with the tidal turbines, inter-array cables or 

export cables of the Project. 

 

 Site is used by local fishermen to catch lobsters. Keriolet, which was identified in the 

traffic survey, uses the site. Extreme conditions mean that ‘amateurs’ will not fish in 

the area. Vessels shoot lines of 40-50 pots across the tide from the shore outwards 

across rocky outcrops, about 0.25nm. Start hauling around 1.5 hours before slack 

water, which takes about 30 minutes. Tidal sweep can push the vessel 2-3 cables in 

this time. 

 

 Consultation indicated that fishermen would no longer fish in the site after 

construction due to the risk of fishing gear snagging on the turbines which could 

capsize the vessel. Query whether some fishermen would risk fishing in the area for 

economic reasons (for example during times of the year when lobster prices are high) 

or could accidentally drift into the area. Local fishermen felt that it was possible some 

might risk fishing on the periphery of the AfL area. Possible benefit of a safety zone 

to provide a buffer, though it was felt this would be better achieved through 

agreement rather than enforcement, i.e., discussions with the local community.  

 

 The issue of scallop dredging vessels operating near the cable route to landfall at 

Ballycastle was raised. Fishermen mentioned the cable would need to be well buried 

as scallops tend to congregate around cables. The export cable will be buried where 

possible (softer areas), which are the areas where scalloping tends to take place. 

 

 Importance of early communication, local liaison and route planning noted. Notices to 

Mariners were suggested as one of the ways to raise fishermen’s awareness about the 

turbines and cables. Likely that many Notices to Mariners are unread and suggested 

the supply of equipment, such as disks for plotters and FishSafe, to enable fishermen 

to know the position of cables. There could be 10 scallop vessels per season and 4-5 

in one day. They vary in size from under 10m up to about 20m in length and come 

from further afield, e.g., Scotland. 
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Hazard 7: Anchor Interaction with Subsea Equipment 

 

 Vessels anchoring could have the potential to interact with the turbines or the cables 

running from the AfL area to the landfall location. Various route options are being 

considered.  

 

 Noted that no-one would plan to anchor within the Project due to the strength of the 

tide. Merchant ships should also avoid anchoring onto a cable, even in an emergency, 

provided it is charted. 

 

 Recreational vessels unlikely to anchor near the Project due to the tide. Risk 

associated with anchoring at Murlough Bay, a charted anchorage area, where vessels 

could potentially drag anchor towards the site due to the strength of the tide. Yachts 

will generally pick their spot to anchor. Estimated that out of 200-300 yachts calling 

at Ballycastle per year, only 2-3% would drop anchor. 

 

 Charter vessels for diving and fishing are known to anchor near the Project, but would 

not do so during the strongest tides and would want to avoid the turbine areas. 

Commercial fishing vessels would not tend to anchor unless they need to make 

repairs.  

 

 If a vessel did drag anchor towards the site, emergency shutdown of turbines will 

provide mitigation.  

 

 If the cable was on charts vessels would plan their anchorage appropriately. It is 

thought the highest risk is from recreational vessels which do not regularly update 

charts. Indicated local yachtsmen will learn about the issues quickly, which will 

reduce risk. Burial of the cable (where practicable) would put it beyond reach of a 

yacht anchor. 

 

Hazard 8: Loss of Device (or Component) 

 

 A device or component part could break off and become a risk to vessels. It is likely 

that steel blades would sink but the technology is not finalised and other components 

may be buoyant. 

 

 Concern that objects could be moved by the tide to outside the AfL area and become a 

hazard to fishermen in the wider area. 

 

 Project committed to using foundations fixed to the seabed rather than moored, which 

reduces the risk of loss of station of an entire device. The monitoring technology used 

by the Project will quickly alert the Operator to any problem. The turbine would be 

shut down if a breakage occurred. ROVs would be sent to assess the damage. The 

Operators would want to retrieve any broken objects. 
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 If there was a risk to vessels, the Coastguard would be informed as well as local 

harbours (including Ballycastle) and users of the area to ensure they were made aware 

of the risk. 

 

Hazard 9: Third-party Collision with Work Vessel 

 

 During work on the site, passing (third-party) vessels could collide with working 

vessels, for example, during installation, maintenance and decommissioning. At times 

these working vessels could be restricted in manoeuvrability.  

 

 During installation it is standard practice to have safety zones of up to 500m radius on 

a rolling basis covering only those areas of the total site in which such activities are 

actually taking place at a given time. This can be indicated by appropriate marks and 

lights being displayed by the work vessel as well as AIS broadcasts to indicate when 

the vessel is restricted in manoeuvrability. A guard vessel is normally also present to 

police the safety zone.  

 

 Concern about the safety zone preventing vessels passing inshore of the site, which is 

the quickest and easiest way for small vessels to transit the area. This might force 

small vessels on longer, more exposed routes to avoid the safety zone (see Hazard 3 

above). Noted that activities on site would only be taking place in good weather. 

 

 500m is the maximum zone but there is flexibility to apply for smaller zones, which 

could be appropriate where sea room is limited, whilst protecting workers taking part 

in the activity. Vessels may also request permission from the guard vessel to transit a 

safety zone, which would normally be granted unless there was a safety reason. 

 

 The cable-laying work could cause more disruption if in proximity to harbour. Further 

consultation would be needed before the work commences to ensure procedures are 

agreed to minimise any disruption to passing traffic and fishing vessels.  

15.3 Hazard Ranking Methodology 

The ranking of the risks associated with the various hazards was subsequently carried out 

based on the discussion at the Workshop and review of the baseline data and other 

consultation. This was circulated to attendees after the meeting for feedback. A risk matrix 

was used based on the frequency and consequence categories shown below. 

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 Bands 

Rank Description Definition 

People Environment Property Business 

1 Negligible No injury <£10k <£10k <10k 

2 Minor Slight injury(s) Tier 1: Local 

assistance required 
£10k-£100k £10k-£100k 

3 Moderate Multiple moderate 

or single serious 
injury 

Tier 2: Limited 

external assistance 
required 

£100k-£1M £100k-£1M 

Local publicity 

4 Serious serious injury or 

single fatality 

Tier 2: Regional 

assistance required 
£1M-£10M £1M-£10M 

National publicity 

5 Major More than 1 

fatality 

Tier 3: National 

assistance required 
>£10M >£10M 

International 

publicity 

 

The four consequence scores were averaged and multiplied by the frequency to obtain an 

overall ranking (or score) which determined the hazards position within the risk matrix 

shown below. 

Table 15.4 Risk Matrix 

C
o
n
se

q
u
en

ce
 5      

4      

3      

2      

1      

  1 2 3 4 5 

  Frequency 

where: 

 

 Broadly Acceptable 

Region 

(Low Risk) 

Generally regarded as insignificant and adequately controlled. None the less the 

law still requires further risk reductions 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. 

 

The hazard was ranked by expected risk (based on the estimated frequency versus 

consequence) with no (or basic) mitigation measures applied, and residual risk following 

application of industry standard measures and additional mitigation identified during 

consultation and at the Hazard Review Workshop. An example of the methodology and the 

full set of results are presented in Appendix A. 
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15.4 Risk Rankings 

The final hazard log contained 11 navigational hazards (due to Hazards 1 and 2 being 

considered for two different vessel types) with the following overall breakdown by 

tolerability region presented in Figure 15.1. 

 

 

Figure 15.1 Fair Head Tidal Energy Array Risk Ranking Results 

Two hazards, small low powered transiting vessel allision with surface structure, and fishing 

gear interaction with subsea equipment, were assessed as being Unacceptable pre-mitigation. 

Potential mitigation measures identified at the workshop for these hazards are listed below: 

 

Small, Low Powered Transiting Vessel Allision with Surface Structure 

 

 AIS as Aid to Navigation on structure; 

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 VHF - improved coverage 

 Marking and lighting; 

 Notices to Mariners; 

 Passage planning by vessels; 

 Phased approach; 

 Up-to-date charts; and 

 Watchkeeping. 
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 Abandon / slip gear (more likely if compensation scheme is in place); 

 Burial Protection Index (BPI) study to inform appropriate cable protection; 

 Cable inspection; 

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Emergency shutdown system;  

 Fisheries liaison; 

 FishSafe and Awareness Charts; 

 Guard vessel during construction and decommissioning; 

 Notices to Mariners; 

 Marking and lighting; 

 Passage planning by vessels; 

 Safety zones; 

 Up-to-date charts; and 

 VHF - improved coverage. 

 

By applying the appropriate mitigation, the risks were assessed to reduce to a Tolerable 

(ALARP) level. Nine other hazards were identified as being Tolerable pre-mitigation. 

However, there is still a requirement that such risks are properly assessed and appropriate 

control measures are put in place to ensure the residual risks are ALARP. The potential 

mitigation measures identified for each hazard are listed in Appendix A. 

 

Further details on all hazards identified (including causes, frequency and consequence 

rankings and potential risk control/mitigation measures) are recorded in the Hazard Log (see 

Appendix A). 

15.5 Hazard Review Workshop Feedback 

The minutes of the Hazard Review Workshop and draft Hazard Log spreadsheet were sent to 

all attendees, as well as interested parties who could not attend on the day, for comment. The 

following feedback was received:- 

15.5.1 Red Bay RNLI 

 The need to ensure a safe inshore transit route of at least 200m off the coast was 

noted. This is the best method for small boats and the RNLI lifeboat to transit the area 

in most rough tides, and in some states of the tide.  

 

 It was agreed that there are more incidents involving engine / machinery failures, or 

boats drifting than the RNLI get called to. 

 

 Stated that VHF / telephone signal is poor in the area and improvements would be 

welcomed.  

15.5.2 MCA  

 MCA commented on the need to take note of the potential for the development of 

‘pinch points’ and convergence of traffic brought about by displacement from normal 
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routes as a result of the presence of the Project. (See Section 16.2.1 which analyses 

encounters.) 

15.5.3 RYA & RYA NI 

 RYA noted that mitigation should not rely on devices that boaters may not have on 

board, such as AIS, radar or VHF.  

 

 Furthermore, enhancing VHF so that vessels can contact the Coastguard in an 

emergency is not necessarily the way forward, as mitigation should reduce the risk 

and not transfer the same level of risk elsewhere.  

 

 On the rankings, it was commented that most mitigations are passive so do not of 

themselves intervene where vessels are in difficulty or are affected by strong tidal 

conditions. For this reason they felt the proposed mitigations would not be as effective 

as assessed in reducing the frequency and consequence rankings.  

 

While these comments are noted, it is considered that mitigations such as AIS, radar and 

VHF will still benefit a proportion of recreational sailors. It is also felt that measures such as 

the ERCoP will help reduce the potential consequences in the event of an emergency, such as 

by shutting down rotors and helping ensure a fast response.  

15.6 Risk Assessment 

Following identification of the key navigational hazards, risk analyses were carried out to 

investigate selected hazards in more detail. This allowed more attention to be focused upon 

the high risk areas to identify and evaluate the factors which influence the level of risk with a 

view to their effective management. Four risk assessments were carried out as per the MCA 

guidelines: 

 

1. Base case without Project level of risk 

2. Base case with Project level of risk 

3. Future case without Project level of risk 

4. Future case with Project level of risk 

 

(Base case uses current traffic levels and future case uses future traffic levels based on 

predicted change over the life of the Project.) 

 

The following scenarios were investigated in detail, quantitatively or qualitatively. 

 

Without Project: 

 Vessel-to-vessel collisions 

 

With Project: 

 Vessel-to-vessel collisions 

 Vessel-to-surface structure allisions (powered and drifting) 

 Vessel-to-underwater structure allisions (powered and drifting) 

 Cable interaction 
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All the quantified risk assessments were carried out using Anatec’s COLLRISK software 

which conforms to the MCA methodology as outlined in Annex D2 in the Guidance (MCA, 

2013). In line with this, Anatec makes the declaration that the models used within this work 

have been validated and are appropriate for the intended use. As required the following have 

been considered and justified: 

 

- Tuning of parameters 

- Consistency checks 

- Behavioural reasonableness 

- Sensitivity analysis 

- Comparison with the real world 

 

The results of the detailed risk analyses are presented in Section 16. Where considered 

appropriate in high risk scenarios, the change in individual and societal risk (based on 

Potential Loss of Life (PLL)), as well as the risk of pollution, were calculated and compared 

to background risk levels in the UK. 

15.7 Risk Control Options 

The different risk control measures/options were identified within the hazard ranking process. 

Full details of the measures are presented within the Hazard Log (Appendix A). A summary 

of measures adopted by the project is presented in Section 20. 
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16. RISK MODELLING AND ASSESSMENT 

16.1 Introduction 

This section assesses the major hazards associated with the development of the Project. This 

is divided into without development (pre-installation) and with development (post-

installation) risks and includes major hazards associated with: 

 

 Change to vessel to vessel collision risk; 

 Additional powered vessel to OREI structure allision risk; and 

 Additional drifting vessel to OREI structure allision risk.  

 

The base case assessment uses the present day vessel activity level identified from the 

maritime traffic surveys, consultation and other data sources. The future case assessment 

makes conservative assumptions on shipping traffic growth over the lifetime of the Project.  

16.2 Base Case without Project Risk 

16.2.1 Base Case Vessel to Vessel Encounters 

An assessment of current vessel to vessel encounters was carried out by replaying at high 

speed one week of the summer 2014 maritime traffic survey.  

 

A nominal encounter distance of 1.0nm has been considered, i.e. two vessels passing within 

1nm of each other has been classed as an encounter, to help illustrate where existing shipping 

congestion is highest and therefore where offshore developments could potentially increase 

congestion and therefore also increase the risk of encounters / collisions. 

 

Figure 16.1 presents the number of encounters within the Study Area per day.  

 

 

Figure 16.1 Encounter Daily Count 
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There were 59 vessel encounters recorded within the Study Area during the seven day period. 

The average number of encounters was eight to nine per day, with the highest number (18 

encounters) observed on 5 July 2014. 

 

Figure 16.2 presents the distribution of vessel types involved in encounters within the Study 

Area.  

 

 

Figure 16.2 Encounter Vessel Type Distribution 

The majority of vessels involved in encounters were recreational, ‘other’ and passenger 

vessels representing 37%, 22% and 14% of vessel encounter traffic respectively.  

 

The locations of encounters, showing the tracks of vessels when passing within 1nm of each 

other, thematically mapped by vessel type, are presented in Figure 16.3. 
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Figure 16.3 Overview of Encounters during 7 days in Summer 2014 (AIS & Radar) 

It can be seen that vessels encountered each other at various places within the Study Area. 

Encounters occurred off the coast within and to the north / south of the AfL area, and within 

the North Channel TSS to the east.  

 

There were no encounters recorded between vessels heading southbound using the TSS and 

vessels heading northbound inshore of the TSS. It is considered that the gap between the TSS 

lane boundary and the AfL area boundary (minimum 2.4nm) provides adequate sea room for 

inshore vessels to avoid the site whilst maintaining a safe clearance from traffic within the 

TSS. Based on the combined survey data, there were around 4-5 vessels per day on average 

using the TSS southbound lane, which is not a particularly high density compared with other 

UK TSSs. Also the traffic tended to be reasonably spread out over the course of each day, 

reducing congestion. 

16.2.2 Vessel-to-Vessel Collisions 

Based on the existing routeing and encounter levels in the area, Anatec’s COLLRISK model 

has been run to estimate the existing vessel-to-vessel collision risks in the vicinity of the 

Project. The route positions, widths and traffic levels are based on the survey analysis, which 

take into account seasonal variations.  

 

Based on the model run for the area, the baseline vessel-to-vessel collision risk level is in the 

order of 1 major collision in 960 years. This model has been calibrated using MAIB collision 

data which, whilst not exhaustive, should include all incidents where there were serious 

consequences. 
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16.3 Base Case with Project Risk 

This section presents the base case results post-installation of the Fair Head structures, i.e., 

based on current traffic levels identified from the survey, other data sources and consultation. 

The assessment assumes the indicative layout for the worst-case option outlined in Section 

4.4.  

16.3.1 Vessel-to-Vessel Collisions – Change in Risk 

The revised routeing pattern following construction of the Project has been estimated based 

on a review of impact on the baseline navigation. 

 

The MCA has issued guidance to mariners operating in the vicinity of UK OREIs in MGN 

372. All vessels will be required to avoid the surface hubs which have been assumed to be in 

two rows as per the indicative layout used for the NRA, shown in Figure 4.4. An average 

passing distance of 350-500m metres has been assumed. 

 

Deeper draught, north-south coastal traffic of 3m draught and over were assumed to re-route 

either inshore (west) or offshore (east) of the surface hubs to avoid the under keel risk posed 

by the subsea devices.  

 

Shallower draught coastal traffic of up to 3m draught which currently passes through the AfL 

area were assumed to continue to do so, altering their passage to pass between the two rows 

of surface hubs which are approximately 900-1,000m apart. This is considered to be a 

conservative assumption as in reality a proportion of these vessels may choose to avoid the 

site and pass inshore, where there is a minimum of 700 metres of sea room between the 

shoreline and the nearest structure. 

 

The Kintyre Express ferries were re-routed approximately 500m north of the northernmost 

surface hub, a minor passage alteration to their current route. 

 

The navigation of all other traffic, including the Rathlin Ferry and the North Channel TSS 

traffic, was assumed to be unaffected by the Fair Head development.  

 

It is assumed that vessels requiring to, will revise their passage plans in advance of 

encountering the Project due to effective mitigation in the form of information distribution 

about the development to shipping through Notices to Mariners, updated charts and almanacs, 

liaison with ports, etc. 

 

Based on vessel-to-vessel collision risk modelling of the revised traffic pattern, it was 

estimated that the net change in vessel-to-vessel collision risk would be minimal, i.e. it 

remains at 1 collision in 960 years. This is a combination of the fact that the displacement of 

larger vessels following the coastal route inshore and offshore of the Project separates them 

from smaller vessels, reducing the probability of encounters. However, the squeeze in sea 

room caused by the Project could lead to additional encounters inshore of the project or 

between the surface hubs. These two effects broadly cancel each other out, resulting in a 

neutral impact.  
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A review of temporary impacts during installation, including reduced sea room because of 

safety zones, is presented in Section 17. 

16.3.2 Vessel Allision with Structure Risk 

The assessment considered the risk of allision with the 10 surface hubs and 100 underwater 

devices assumed in the worst-case design. 

 

All vessels have the potential to interact with the surface towers during all transits. As 

discussed in Section 14, the probability of vessels alliding with the subsea devices depends 

mainly on the following factors: 

 

 Rotor blade clearance below water depth at LAT; 

 Vessel draughts; 

 Tidal height variations; and 

 Wave-induced vessel motion. 

 

The minimum device clearance is planned to be 5m below the water level at LAT 

(approximately chart datum). LAT is the lowest water level that can be expected to occur 

under average meteorological conditions and under any combination of astronomical 

conditions. It is not the extreme level, as certain meteorological conditions can cause a higher 

or lower level (e.g. surge).  

 

Draughts of vessels transiting the sea area within the Study Area were obtained from survey 

data or literature where possible, otherwise conservative estimates were made based on 

consultation feedback from the RYA.  

 

As noted in Section 6.5, tidal height was assessed to be 0.8m above LAT at mean sea level 

and a maximum of 1.5m above at highest astronomical tide. The probability of significant 

wave height exceeding 1m is 27% and the one-year return period maximum significant wave 

height is 3.59m. The full range of tidal water levels and significant wave heights were used in 

the probabilistic modelling, which is conservative as smaller vessels are likely to plan their 

activities to avoid being out in extreme weather. 

 

There are two main scenarios for passing vessels alliding with offshore structures such as 

tidal devices. 

 

 Transiting (under-power) vessel allision; and 

 Drifting vessel allision. 

 

The potential for vessel to structure allision risk in each scenario has been modelled using the 

vessel routes post-installation, as discussed in Section 16.3.1. The results are presented 

below: 

 

Transiting Vessel Allision 

This assessment considered the risk of a vessel alliding with a structure during a transit under 

power due to human error.  
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The annual transiting (under-power) vessel allision frequency with the structures was 

estimated to be 1.01 x 10
-2

 per year, corresponding to an average of one allision in 99 years. 

In terms of point of impact, 75% of allisions were predicted to be with the subsea turbines, 

with 25% of allision associated with the surface towers.  

 

As discussed in Section 16.3.1, this assumes vessels will seek to pass the surface hubs at an 

average of around 350-500m, and that higher powered (deeper draught) coastal traffic will 

shift to the east or west of the array to avoid potential interaction with the underwater 

turbines. However, there is still potential interaction due to human error, difficulty in 

maintaining the desired course in strong tides and/or significantly deeper (dynamic) draughts 

in heavy seas. 

 

Drifting Vessel Allision 

This assessment considered the risk of a vessel alliding with a subsea device due to 

equipment failure on the vessel. 

 

The risk of a vessel losing power and drifting into a device was assessed using Anatec’s 

COLLRISK model. This model is based on the premise that propulsion on a vessel must fail 

before a vessel will drift. The model takes account of the type and size of the vessel, number 

of engines and average time to repair in different conditions.  

 

The exposure times for a drifting scenario are based on the vessel-hours spent in proximity to 

the Fair Head site. These have been estimated based on the traffic levels and speeds. The 

exposure is divided by vessel type and size to ensure these factors are taken into account 

within the modelling.  

 

Using this information the overall rate of breakdown within the area surrounding the Project 

was estimated. The probability of a vessel drifting towards a device location and the drift 

speed are likely to be dominated by the tidal streams. The model was run for peak flood and 

ebb tide conditions and averaged between the two (assuming 50% flood and 50% ebb). 

 

The probability of vessel recovery from drift is estimated based on the speed of drift and 

hence the time available before reaching the device. Vessels that do not recover within this 

time are assumed to allide if they are on an allision course with a surface tower or if they pass 

over the subsea rotors and their dynamic draught (including wave and tidal effects) exceed 

the underwater clearance.  

 

The annual drifting ship allision frequency with the devices was estimated to be 1.43 x 10
-3

 

per year, corresponding to an average of one drifting ship allision in 701 years. In terms of 

point of impact, 90% of drifting allisions were predicted to be with the surface hubs and 10% 

with the subsea turbines. 

 

It is noted from the consultation feedback that the actual number of vessel breakdowns may 

be under-reported by organisations such as RNLI and MAIB by a factor of three. It is 

assumed the under-reported incidents would tend to be less serious incidents.  
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16.3.3 Cable Interaction – Fishing and Anchoring 

As discussed in Section 4.5, there are two potential export cable routes, Option A to 

Ballycastle and Option B to Murlough Bay. At this early stage a qualitative review of the 

potential impacts is presented below.  

 

The worst-case scenario for navigation is considered to be the longer route option to 

Ballycastle, which is approximately 10km. Of this, around 80% would be protected by rock 

(i.e., 8km) and 20% by trenching (i.e., 2km). The cables will be trenched though the intertidal 

areas where the material is believed to be predominantly sandy to sandy gravel. 

 

In terms of potential cable interaction, no vessels were recorded at anchor during the 

maritime traffic surveys although from consultation it is known that vessels do occasionally 

anchor in Murlough Bay (Option B) and outside Ballycastle (Option A). 

 

Potting was identified as the predominant fishing activity in the area of the site but along the 

cable route to Ballycastle there is also scallop dredging. This tends to take place in areas of 

softer sediment. 

 

The final cable protection measures will be determined based on risk assessment, density of 

fishing, ground conditions and metocean conditions. All of these factors will be considered in 

an Offshore Cabling Feasibility Assessment which will aid the decision-making process. In 

terms of other mitigation measures, the cable will be marked on Admiralty Charts and 

periodic inspections will take place to ensure protection remains in place. 

 

It is unlikely that cable protection measures could alter the available water depth over the 

cable by more than 5%, which the MCA highlight in MGN 543 as a potential impact 

requiring further assessment. The only areas where this could potentially take place would be 

limited to nearshore at Ballycastle and Murlough Bay. This will be confirmed once the cable 

plans are finalised and additional assessment carried out as necessary.  

16.4 Future Case Marine Traffic 

16.4.1 Merchant Shipping 

Data published by the Department for Transport as illustrated in Figure 16.4 and Figure 16.5, 

summarises the total tonnage per annum and the total number of vessel arrivals (1994-2014) 

(DfT, 2015) at the main Northern Ireland ports in proximity to the Project. (It should be noted 

that the DfT data excludes certain types of traffic but is considered suitable for illustrating 

trends.) 
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Figure 16.4 Total Tonnage through Main Ports  

 

Figure 16.5 Total Vessel Arrivals through Main Ports 

Ship arrivals are greatest in Belfast. The average total tonnage has increased by 

approximately 2.5% year-on-year between 1994 and 2014, however, in terms of vessel 
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arrivals there has been very little change (slight overall increase of 1.7% over the entire 21 

year period). 

 

At Londonderry, the average total tonnage has increased by approximately 2.8% per annum 

whilst vessel arrivals over the entire period increased by approximately 6.6% between 1994 

and 2014. 

 

In both cases there is a trend towards higher tonnages but this has largely been achieved by 

utilising larger vessels per movement as opposed to significantly increased number of 

movements. In terms of risks to the Project, numbers of movements is the key parameter.  

 

Belfast Harbour Commissioners have published a Master Plan (BHC 2013) which indicates 

an ambition to increase tonnage by a Compound Annual Growth Rate of 2.8% between 2012 

and 2030. This is reasonably in-line with the historical tonnage growth rate, and it is 

assumed, as with the historic growth, that this would predominantly be achieved by larger 

ships rather than more arrivals. Londonderry also intends to consolidate on growth over 

recent years and build on opportunities for the Port in relation to regional trade and 

investment. 

 

Due to the potential for future growth in port traffic (including cruise ships), some of which 

may take a coastal route via Rathlin Sound, and uncertainty over this type of forecasting, a 

conservative potential growth in vessel movements of 20% has been estimated over the life of 

the Project.  

16.4.2 Fishing 

Fishing activities are not consistent and vary year on year and therefore predictions on future 

changes are very difficult. In general, there has been a reduction in fishing effort in the UK as 

a whole in the past few decades due to changes in legislation, conservation schemes and 

decommissioning of the fleet.  

 

For the purpose of the future case risk assessment, a 20% increase in fishing vessel 

movements has been conservatively modelled.  

16.4.3 Recreation 

Consultation indicated there could be a future increase in near-shore navigation, i.e., vessels 

using the inshore passage via Rathlin Sound, due to initiatives such as Malin Waters and the 

Cool Route Project, which are aiming to attract more leisure traffic to the area. Again 

forecasting is difficult over the life of the development but a 20% increase in movements has 

been assumed compared to current levels. 

16.4.4 Allision and Collision Probabilities 

The potential increase in vessel movements would increase the probability of vessel-to-

structure allisions (both powered and drifting). Whilst in reality the risk would vary by vessel 

type, size and route, it is estimated this would lead to a linear 20% increase on the base case 

(with development) allision risk.  
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The increased activity would also increase the probability of vessel to vessel encounters and 

hence collisions. However, this is not a direct result of the proposed Project. As the net 

impact of the Project was estimated to be neutral, it is assumed this would also apply in the 

future case. 

16.5 Risk Results Summary 

The base case and future case annual levels of risk without and with Project site are 

summarised in Table 16.1 and Figure 16.6. The change in risk is also shown, i.e., the 

estimated allision and collision risk with the Project minus the baseline collision risk without 

the Project (which is zero except for vessel-to-vessel collisions). The best-estimate results are 

used, i.e., assuming typical avoidance based on the planned mitigation.  

Table 16.1 Summary of Fair Head Results based on ‘Worst Case’ Option and using 

the Indicative Layout for Navigation 

Allision 

and 

Collision 

Scenario 

Base Case Future Case 

Without With Change Without With Change 

Passing 

Powered 

-- 1.01E-02 1.01E-02 -- 1.22E-02 1.22E-02 

Passing 

Drifting 

-- 1.43E-03 1.43E-03 -- 1.71E-03 1.71E-03 

Vessel-to-

Vessel 

1.04E-03 1.04E-03 Negligible 1.25E-03 1.25E-03 Negligible 

Total 1.04E-03 1.26E-02 1.16E-02 1.25E-03 1.51E-02 1.39E-02 

 

 

Figure 16.6 Results based on ‘Worst Case’ Option and Indicative Layout 
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The overall annual level of allision and collision risk is estimated to increase due to the 

Project by approximately 1 in 86 years (base case) and 1 in 72 years (future case). 

 

Two-thirds of this change is associated with the underwater turbines and one-third with the 

surface hubs.  

 

On an individual structure basis, the risks are higher (per structure) for the surface hubs as 

these can be interacted with by all vessels at all times, whereas the underwater turbines can 

only be interacted with by certain vessels at certain times (i.e., if the vessel’s dynamic 

draught exceeds 5m when oversailing the area). The modelling assumes all vessels will plan 

their passage to avoid the surface hubs but that only vessels exceeding 3m draught will avoid 

oversail of the underwater turbines.  

16.6 Consequences 

Within the hazard ranking process (see Section 15.3), the consequences of allision and 

collision were ranked based on various criteria. The probable outcomes for the majority of 

hazards were expected to be minor, e.g., rotor blade damage with only superficial damage to 

the vessel. However, the worst case outcomes could be severe, including events leading to 

capsize of the vessel with potentially multiple fatalities. This was assessed to be more likely 

for smaller vessels. 

 

A quantitative assessment of the potential consequences of the Project is presented in 

Appendix C. This applies the site-specific allision and collision frequency results presented 

above with estimated outcomes in terms of fatalities onboard and oil pollution from the vessel 

based on research into historical incidents (MAIB, ITOPF, etc.). The results are summarised 

in Table 16.2. 

Table 16.2 Annual Predicted Change in Collision Risk due to Project 

Criteria Base Case Future Case 

Potential Loss of Life (PLL) 4.0 x 10
-4

 fatalities per year 4.8 x 10
-4

 fatalities per year 

Oil Spill 0.006 tonnes of oil per year 0.007 tonnes oil per year 

 

Comparing the above estimates with the background marine accident risk levels in the UK, 

the incremental increase in risk to both people and the environment caused by the Project 

development was estimated to be very low. 

 

It should be noted that this is the localised impact of a single project and there are additional 

maritime risks associated with other renewables projects in the area as well as in the UK as a 

whole. 
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17. INSTALLATION AND DECOMMISSIONING IMPACTS 

17.1 Introduction 
In addition to the risk assessment work focused on the operational phase of the development, 

it is also recognised that there will be additional potential impacts during the installation 

(construction) and decommissioning phases of the Project.  

 

During these activities, in addition to the allision risk to passing vessels from the subsea 

turbine and surface hubs, there will be working vessels in the area. This could pose a surface 

allision risk and an obstruction to navigation for all vessels, irrespective of their draught. A 

more detailed review is presented below, along with details of mitigation measures focused 

on these phases.  

17.2 Description of Activity 
As described in Section 4.6, various possible vessels could be used including a heavy lift 

vessel, jack-up barge, or DP vessel, with the number of vessel movements depending on the 

size and type of the vessel and the selected turbine technology. A cable installation vessel 

will also be required for subsea cabling, and possibly a rock placement vessel to add 

protection.  

 

The foundations will require sea transport and fabrication of the heavy structures will be 

conducted at existing port facilities. The major turbine equipment can be constructed 

elsewhere and delivered by land to the seaport before mobilisation and deployment to the 

AfL area.  

 

There are a number of viable options for the most appropriate port facility, including Belfast 

(closest), Glasgow and Mostyn. Smaller harbours at Ballycastle, Port-aleen Bay, Cushendun 

and Cushendall which serve local fishing and leisure craft industry could be suitable bases for 

survey and installation support and maintenance craft. 

 

Worst-case estimates of time involved were presented in Table 4.3. This showed the full 

build could take up to six years, although multiple installation vessels working in parallel 

could reduce the timeline to circa 2-3 years. Most of the work is likely to take place in the 

March-September period, coinciding with the busier period for recreational and fishing 

activity off the coast. Although activity on site will be intermittent during this period, and 

planned around periods of suitable tides and weather, this level of activity will require 

additional, temporary mitigation over and above that required during normal operations.  

17.3 Safety Zones 
During installation of OREIs it is standard practice to have safety zones of up to 500m radii 

on a rolling basis covering only those areas of the site in which construction activities are 

taking place at the current time.  

 

A concern raised at the Hazard Review Workshop was that of the safety zone(s) preventing 

vessels passing inshore of the Project, which is the quickest and easiest method for small 

vessels to transit the area. This could force small vessels on longer, more exposed routes to 

avoid the safety zone.  

 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  133 

Doc: 4_FHT_TA_15.1_NRA   

 

A standard 500m radius safety zone centred on one of the indicative turbine positions closest 

inshore is presented in Figure 17.1. This safety zone would leave approximately 350m 

available to the shoreline for an inshore passage. 

 

 

Figure 17.1 Potential Area occupied by 500m Radius Safety Zone around the farthest 

Northwest Structure in Fair Head Indicative Layout  

A safety zone of 500m is the maximum permissible but there is flexibility to apply for 

smaller zones, which could be appropriate where sea room is limited, such as at Fair Head, 

whilst protecting workers taking part in the activity. For example, a 250m radius zone would 

increase the available inshore passage to 600m. 

 

The UK Government guidance on applying for safety zones around offshore renewable 

energy installations (DECC, 2011) states the following: 

 

Whilst standard dimensions of 500 metres (the maximum permissible under 

international law) during construction, major maintenance, possible extension 

and decommissioning will normally apply, all applications will be assessed on a 

case by case basis taking into account site specific conditions.  

 

In the case of a wave or tidal device, the relevant regulatory authority and MCA 

will need to consider, in consultation with the developer, whether the standard 

dimensions for safety zones as set out above are appropriate and, if so, what part 

of the device’s structure they should be measured from. This is to ensure that the 

movement of such a device, or part thereof, through the water and any moorings 

or cables will be adequately covered.  
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In order to minimise disruption to mariners and other users of the sea, safety 

zones for the construction, major maintenance and eventual decommissioning 

phases of an offshore renewable energy installation’s life will be established on a 

‘rolling’ basis, covering only those areas of the total site in which such activities 

are actually taking place at a given time. Once that activity has been completed in 

that specific location, the safety zone will then ‘roll on’ to cover the next specific 

location within the site in which such activity is taking place. 

 

Depending on the scope of the safety zone application, the area in which work has 

been completed will, for example when a structure has been completed and 

commissioned, then have unrestricted access for navigation. However, as a 

further aid to safety of navigation, the entire site of the development may need to 

be marked and lit in an appropriate way, as recommended by a general 

lighthouse authority, to ensure that mariners and other users of the sea are aware 

that construction, major maintenance or decommissioning activities are taking 

place within the site. 

 

The Project is therefore committed to only applying for safety zones of the extents needed to 

protect the installation works and personnel involved. An application for safety zones will be 

made to BEIS post-consent, in the normal way, following further consultation and 

discussions with the MCA, the appointed contractor and local stakeholders, taking into 

account the potential sea room available inshore of the finalised layout. Where there are 

multiple installation operations taking place, consideration will also be given to the 

cumulative impact of safety zones. 

 

The safety zones would apply only temporarily during activity on site when working vessels 

are restricted in manoeuvrability. This should be indicated on the vessels by displaying 

appropriate marks/lights, and by updating their navigational status on AIS.  

17.4 Other Mitigation Measures 
To minimise any impacts it is recommended that operating procedures are in place to ensure 

working vessels do not restrict passing traffic and local fishing and leisure vessels when not 

actively engaged in working on the site. If it is not practicable for the working vessel to 

depart from the site in between operations then it should use appropriate marks and lights, 

and status updates on AIS, to indicate to other vessels if it is not restricted in manoeuvrability 

and hence any safety zone would not be operational at that time. 

 

During work activity, it will be vital that information is circulated to local users to ensure 

they are kept informed of the activity on a day-to-day basis. This can be achieved by setting 

up a contact list for distributing this information. For vessels planning to transit in the vicinity 

from further afield, various measures can be used such as: 

 

 Notices to Mariners 

 Marine Safety Information broadcasts 

 Kingfisher fisherman’s awareness charts 

 Updated Sailing Directions and depiction on UKHO Admiralty Charts 

 Port Notices and Liaison with Harbour Masters 
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More generally, all working vessels should have collision risk management procedures 

advising what action to take in the event of a vessel approaching on a collision course. 

Depending on their type and size, working vessels may be able to move out of the way of a 

collision threat if they detect it in time. The procedures should include use of visual lookout, 

radar and AIS equipment for detection and VHF DSC for communication. Also working 

vessels should be equipped with AIS and update their navigation status as appropriate during 

the operation. 

 

Once firmer details are available of the vessels / contractors that will be carrying out the work 

and the base ports, it is recommended that an installation-specific hazard review workshop be 

carried out. The objective of the workshop will be to identify potential hazards associated 

with the activities as well as appropriate mitigation measures and operating procedures 

relevant to the selected vessels, the passages being used to and from port, the local marine 

environment and construction methods. A suggested composition for the workshop is as 

follows: 

 

 Project Team 

 Contractor Representatives (e.g. cable-laying) 

 Port Representative (base port) 

 Coastguard (MCA) 

 Local Fisheries Representatives 

 Recreational Vessel Representative 

 Charter Vessel Representative 

 RNLI Representative 

 CIL 

 

This will help develop mutual understanding of the activities and operating constraints of the 

different parties involved and allow effective procedures to be developed.  

 

The construction company appointed will have experience of working in tidal environments. 

It is noted that they will have their own internal health and safety procedures that they will 

adhere to during the work, providing additional security. They will also need to review risks 

to working vessels whilst on the site and during transit to /from the base port(s). This would 

include risk from tidal eddies and races and large swells. Appropriate allowable weather and 

tidal criteria will be needed. It is recommended local knowledge is consulted when 

developing these plans, such as consultation with harbour masters.  

 

Experience and lessons learned from other marine renewables projects should also be 

reviewed prior to the work being commenced.  

 

The same process should apply for simultaneous operations (multiple work vessels), major 

maintenance and decommissioning of the project. 
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18. CUMULATIVE AND IN-COMBINATION EFFECTS 

18.1 Introduction 

Information on the projects for which there is a potential for cumulative and in-combination 

impacts has been considered, and due to the localised nature of potential impacts associated 

with the Project, it is considered that only the Torr Head Tidal Energy Array could have any 

significant cumulative impact.  

18.2 Torr Head Tidal Energy Array 

The AfL from The Crown Estate was awarded to TVL in October 2012, for a site off the 

North Antrim coast of Northern Ireland at Torr Head. The AfL area is approximately 1.97nm
2
 

(6.75km
2
). 

 

The position of the Torr Head AfL area relative to Fair Head is presented in Figure 18.1. The 

closest parts of the AfL areas are 0.5nm apart.  

 

TVL is following a Rochdale (Design) Envelope approach to the EIA, i.e., technology 

neutral. In terms of shipping and navigation, the worst realistic case parameters are as 

follows: 

 

 100 megawatt (MW) tidal energy array 

 50 to 100 devices of up to 2MW 

 Development completed by 2020 

 20-25 years life 

 No surface-piercing elements 

 Turbines will be fully submerged with a minimum clearance from the blade tip to sea 

surface at LAT of 8m 

 The exact turbine design has not yet been determined.  
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Figure 18.1 Torr Head AfL Area relative to Fair Head AfL Area 

18.3 Cumulative Impact Assessment 
The initial consultation meetings and the Hazard Review Workshop were carried out jointly 

for the Torr Head and Fair Head projects, and cumulative impacts were discussed with 

stakeholders at these meetings. The projects collaborated in this regard as it was recognised 

early on that their locations meant that the potential impacts and stakeholders affected would 

be largely common to both projects.  

 

From the traffic survey data analysis, it was observed that vessels navigating north-south off 

the coast between Red Bay and Rathlin Sound that passed through the Fair Head site also 

tended to pass through the Torr Head site. The only notable exception to this was the Kintyre 

Express service between Campbeltown and Ballycastle, which transits through the Fair Head 

site but passes clear of Torr Head. No cumulative effects are expected in the case of this 

service given its east-west passage. 

 

Considering the north-south traffic transiting through both sites, the consultation feedback 

indicated that the AfL areas were complimentary. It was generally felt that the cumulative 

effects of both tidal projects being in place would be similar to there being only one, as they 

have a similar north-south alignment parallel to the coastline. It was even commented that 

they may also benefit each other in that re-routeing around one site encourages avoidance of 

the second site. 

 

At the Hazard Review Workshop it was evident that the Fair Head site will have more of an 

impact on navigation than Torr Head due to its reduced under water clearance (minimum 5m 
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below LAT) and its potential use of surface monopiles. If vessels are displaced either inshore 

or offshore from Fair Head, it is possible they will treat the Torr Head site in the same way, 

which would lead to a longer passage inshore (reduced sea room and grounding risk) or 

offshore (exposure to more severe environment). From this point of view, marking the sites 

as a single area with buoys on the significant corners, which was suggested as one potential 

option, may have disadvantages as it does not differentiate between the different clearances 

(minimum 5m for Fair Head versus 8m for Torr Head).  

 

Overall, the cumulative impact (with Torr Head) is not significantly different to that of Fair 

Head alone, as coastal traffic requiring to avoid Torr Head due to under keel clearance 

concerns would also have to avoid Fair Head and therefore will be displaced offshore or 

inshore. Fair Head is the limiting factor in that regard. The only slight difference is that this 

altered passage may be extended for longer for two sites, but as already noted the sites are 

well-aligned in terms of north-south traffic routeing. Cumulative impacts can be mitigated 

through the circulation of information about the two sites and their different depths via notes 

on Admiralty Charts and updated Sailing Directions. CIL will also take into account 

cumulative impacts when specifying the marking and lighting requirements of the finalised 

layouts for each Project.  

 

A further potential cumulative impact could occur if the installation (and/or 

decommissioning) activities were to overlap between the two projects. This could lead to 

transiting vessels temporarily having to avoid surface vessels (and associated safety zones) at 

both sites. However, provided the safety zones at both sites are established on a standard, 

“rolling” basis (i.e., centred on where the work activity is currently taking place over an 

OREI), and that the size of safety zones is sympathetic to the navigational features of the area 

(see Section 17.3), the impacts are considered to be manageable. The phased installation 

schedule planned by each project will also serve to reduce the intensity of installation traffic.  

 

To mitigate risks during installation, it will be important that the two developers liaise 

regularly about the projects. Joint consultation and information distribution to stakeholders 

should also be undertaken if there will be simultaneous operations on the sites, and if the 

projects will be using the same base ports. Other mitigation measures for working vessels 

were identified at the Hazard Review Workshop, such as use of a guard vessel.  
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19. LOSS OF STATION AND OTHER NAVIGATION ISSUES 

19.1 Introduction 

This section considers the hazards associated with loss of station of a device or part of a 

device. 

 

A number of additional navigational issues identified within MGN 543 (MCA, 2016) which 

are not covered elsewhere within this report are also dealt with in this section. 

19.2 Loss of Station 

Loss of a device or a part of a device was raised as a concern during consultation and was 

discussed at the Hazard Review Workshop due to the strong tidal flows through the area.  

 

FHT are obviously aware of the strong tidal energies in the area which they are intending to 

harness. The results of device testing at other sites will be taken into account before choosing 

the final technology for Fair Head. This is an advantage of the technology neutral approach 

being followed by the Project as unreliable devices can be rejected. 

 

The engineering design will be subjected to 3rd party verification for use at Fair Head, taking 

into account extreme conditions such as waves and tides. The phased installation will help 

limit the consequences of any initial problems. 

 

In the unlikely event of a part becoming detached, its fate will depend on whether it is 

buoyant. It is expected that in most cases the part would be negatively buoyant and hence 

sink to the seabed. Any part on the seabed floor could pose a hazard to fishing vessels, 

although they are likely to avoid the immediate area surrounding devices. Any buoyant parts, 

if detached, could end up floating on the sea surface beyond the site and pose a hazard to 

surface navigation.  

 

On-site monitoring will be carried out continuously via a SCADA system, which will alarm if 

abnormal measurements are received indicating a potential problem. This will be received 

and acted upon by appropriate personnel. There will be an emergency contact available 24 

hours per day. 

 

If the SCADA system indicated loss of station, the emergency response would include 

informing HM Coastguard, RNLI, local harbours and users, so that vessels in the area can be 

alerted to the potential hazard. The emergency response procedures will be documented 

within an Emergency Response Cooperation Plan (ERCoP) for the project, as per MGN 543, 

which will be agreed with the MCA prior to the installation work commencing. This will 

include a plan for recovery of any lost components. 

19.3 Visual Navigation and Collision Avoidance 

MGN 543 identifies the potential for visual navigation to be impaired by the location of 

OREI structures, based on vessels not being visible to each other (hidden behind structures) 

and navigational aids and/or landmarks not being visible to shipping.  
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The Fair Head AfL area occupies a relatively small overall footprint area of approximately 

1nm
2
 (3.3km

2
) and there will be a maximum of 10 surface-piercing structures present. The 

surface-piercing elements are likely to be well-spaced. Therefore, the impact on visual 

navigation is expected to be minimal. In fact, marking and lighting of the structures, or 

associated floating aids to navigation, could offer benefit along this part of the coastline, 

which does not have other lights. 

 

During installation work the visual impact of working vessels should be minor and similar to 

other surface vessels.  

19.4 Potential Effects on Waves and Tidal Currents 

Unlike a fixed obstruction to the flow, the underwater turbines are moving, and essentially 

mixing the water, therefore, wake effects are smaller than would result from blockage to the 

flow.  

 

Modelling of other tidal projects has been carried out to investigate whether turbines could 

cause localised turbulence, e.g., eddies, which has been raised as an issue by navigational 

stakeholders. This indicated there would be some disturbance to the flow at depth, but this 

was not significant for surface navigation in the water column above or in the vicinity of the 

turbines.  

 

Further general research on changes to natural water flows caused by Marine Renewable 

Energy devices has also been published (DOE, 2016). Modelling results indicate that the 

numbers of MRE devices deployed in an area must be very large to affect changes in flow 

and/or to create measurable effects of energy removal on a changing system. For this reason, 

regulators and stakeholders are becoming more comfortable with the likelihood that small 

numbers of devices will not change water quality, marine food webs, and other important 

ecosystem features. As greater numbers of MRE devices are deployed in commercial arrays, 

increased efforts to model the potential outcomes, coupled with field measurement to validate 

the models can help guide responsible deployment of arrays. Preliminary analyses indicate 

that tidal farms with 100 turbines or less have very little system-wide effects even in the most 

complex marine systems. 

19.5 Impacts of Structures on Wind Masking/Turbulence or Sheer 

There are not expected to be any significant impacts upon wind masking / turbulence or sheer 

caused by the surface-piercing elements of the design, as they are relatively small in size and 

number for all options.  

19.6 Sedimentation/Scouring Impacting Navigable Water Depths in Area 

There exists the potential for structures in the tidal stream to produce siltation, deposition of 

sediment or scouring which could affect the navigable water depths in the area or adjacent to 

the area. There are expected to be negligible or minor impacts on the marine physical 

environment associated with the Project. (Please refer to ES Chapter 6 Physical Environment 

for further details.) 
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19.7 Structures and Generators affecting Sonar Systems in Area 

No evidence is known of with regard to under water tidal devices to suggest that they produce 

any kind of sonar interference which is detrimental to the fishing industry, or to military 

systems. No impact is anticipated for the FHT Project.  

19.8 Electromagnetic Interference on Navigation Equipment 

Based on the findings of the trials at the North Hoyle Offshore Wind Farm (MCA & QinetiQ, 

2004), the wind farm generators and their cabling, inter-turbine and onshore, did not cause 

any compass deviation during the trials. However, it is stated that, as with any ferrous metal 

structure, caution should be exercised when using magnetic compasses close to turbines. It is 

noted that all equipment and cables used at Fair Head will be rated and in compliance with 

design codes. Any generated fields are expected to be very weak.  

19.9 Impacts on Marine Systems 

The underwater turbines should have no impact on marine radar or other marine electronics 

devices such as VHF, GPS, AIS, LORAN and compasses.  

 

Surface-piercing elements, such as surface hubs, could potentially impact marine systems. In 

2004 the MCA conducted trials at the North Hoyle wind farm off North Wales to determine 

any impact of wind turbines on marine communications and navigation systems (DfT, 2004). 

 

The trials indicated that there is minimal impact on VHF radio, Global Positioning Systems 

(GPS) receivers, cellular telephones and AIS. UHF and other microwave systems suffered 

from the normal masking effect when turbines were in the line of the transmissions. 

 

This trial identified areas of concern with regard to the potential impact on ship borne and 

shore based radar systems. This is due to the large vertical extent of the wind turbine 

generators returning radar responses strong enough to produce interfering side lobe, multiple 

and reflected echoes (ghosts). Based on the results of the North Hoyle trial, the MCA 

produced a wind farm/shipping route template (see Section 2.2) to give guidance on the 

distances which should be established between shipping routes and offshore wind farms. The 

onset range from the turbines of false returns is about 1.5nm nautical miles, with progressive 

deterioration in the radar display as the range closes. 

 

It is considered that the relatively small number and dimensions of any surface hubs 

associated with the Project should mean that any effects are much less apparent than 

compared to a UK wind farm. Evidence from mariners operating in the vicinity of wind farms 

is that they learn to work with and around the effects. The MCA have produced guidance to 

mariners operating in the vicinity of UK OREIs which highlights this issue amongst others to 

be taken into account when planning and undertaking voyages in the vicinity of OREIs off 

the UK coast (MCA, 2008b). 

19.10 Noise Impact 

The concern requiring to be addressed under MGN 543 is if acoustic noise from the 

development could mask prescribed sound signals.  
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An acoustic modelling study for the site to review the impact on the marine environment has 

been carried out (Xi, 2016). Noise for tidal turbines has two principal sources; mechanical 

noise associated with the rotating machinery in the drive train and noise associated with 

hydrodynamic effects as the blades pass through the water such as cavitation. Particular effort 

in the design of tidal turbines is made to avoid hydrodynamic noise cause by cavitation which 

is very destructive to the blades. The great majority of noise in the marine environment due to 

tidal turbines is therefore related to mechanical vibration in the drive train. 

 

The turbines will be under water, therefore, ships’ whistles and foghorns (above the water) 

should be audible over the background noise. There is no reason to believe that the sound 

level of the development will have any significant influence on marine safety. During 

installation there will be additional activities such as drilling, but this will be subsurface and 

temporary.  
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20. RISK MITIGATION MEASURES AND MONITORING 

This section summarises the risk mitigation measures which have been proposed for the Fair 

Head Tidal Energy Project.  

 

This is divided into standard industry practice measures listed in Table 20.1, which are 

generally carried out for any UK offshore renewables project, and additional, Project-specific 

(enhanced) mitigation measures listed in Table 20.2, which have been identified during 

consultation and from suggestions made at the Hazard Review Workshop (see Appendix A). 

It is noted that consultation on mitigation measures will continue with the MCA, CIL and 

other relevant stakeholders post-application to agree the final details.  

Table 20.1 Standard Industry Practice 

Standard Industry Practice 

Adverse Weather: There will be adverse weather working policies and procedures for 

periods of construction and maintenance. 

Cable Inspection: Periodic surveys of the cable will be carried out to ensure protection 

measures remain effective.  

Cable Protection: Risk assessment to inform appropriate cable protection measures. 

Chart Depiction: The Project will be depicted on up-to-date Admiralty Charts produced by 

the UKHO.  

Decommissioning: A decommissioning programme meeting BEIS requirements will be 

prepared. 

Emergency Response Cooperation Plan: An ERCoP will be prepared for the Project 

following the template provided by the MCA in MGN 543. This will be submitted to the 

MCA for approval prior to construction. 

Equipment and Training for Site Personnel: Site personnel will be suitably equipped and 

trained for work offshore, meeting RenewablesUK Health and Safety Executive (HSE) 

guidelines. 

Fisheries Liaison: The FLOWW (Fishing Liaison with Offshore Wind and Wet 

Renewables Group) best practice guidance for fisheries liaison will be followed, including 

the establishment of a fishing liaison plan. An FLO will be in place. 

Fishing Awareness: Details of subsea equipment to be included in fishermen's awareness 

charts. 

Guard Vessel during Construction and Decommissioning: When there are work vessel(s) 

on site during these phases, one vessel will be nominated as a guard vessel with 

appropriate procedures for traffic monitoring and collision risk management.  

Inspection and Maintenance: There will be appropriate inspection and maintenance 

procedures in place for all elements of the Project. 

Lessons Learned: Experience and lessons learned from incidents, accidents and near-

misses at other marine renewables projects will be taken into account, and tried and tested 

technology will be used where possible. 

Maritime Safety Information (MSI) Broadcasts: HM Coastguard will be informed of work 
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Standard Industry Practice 

at the site to allow it to issue MSI broadcasts as appropriate.  

Marking and Lighting: The Project will be marked and lit according to CIL and MCA 

requirements. 

Navigation Safety Plan: A Navigation Safety Plan for the Project will be submitted prior 

to construction to be approved by MCA and CIL. 

Notice to Mariners: Notices to Mariners will be issued prior to the start of construction 

and where necessary during work at the site.  

Passage planning: Passage plans will be developed for vessels routeing between the 

Project and the onshore base.  

Safety Management System (SMS): An SMS will be in place throughout the Project.  

Safety Zones: Mandatory safety zones of appropriate size will be applied for during the 

construction work following agreement with BEIS / MCA. 

SCADA System: A SCADA System for monitoring and alarming will be implemented 

throughout the Project. 

Search and Rescue: The MCA will be consulted on the final layout to ensure it complies 

with SAR requirements. It will also be ensured the emergency services are provided with 

all the details they need about the site in order to respond appropriately to any future 

incident in or near the area using SAR helicopter and/or lifeboat. 

Work Vessels: Work vessels will comply with Colregs and indicate their navigation status 

on AIS while also using appropriate marks/lights. 

Table 20.2 Project Specific (Enhanced) Mitigation Measures 

Project Specific (Enhanced) Mitigation Measures 

AIS Aid to Navigation (AtoN): Use of AIS as an AtoN (virtual) to mark site to be agreed 

with CIL. 

AIS Monitoring: AIS coverage of the site will allow traffic to be monitored remotely and 

replay of data in the event of an incident or near-miss. 

AIS on Vessels: AIS to be fitted on all workboats working at the site. 

Chart Depiction: Chart depiction of Project by UKHO to include information on clearance 

above subsea turbines. 

Cumulative Issues: Consultation will take place with TVL developers about potential 

cumulative issues, especially if installation work overlaps. 

Emergency Shutdown: A system will be in place to allow the rotor blades to be shutdown 

in the event of an emergency. 

Foundations: Foundations will be fixed to the seabed or gravity-based. 

Layout: The final layout will be subject to further assessment to confirm it is no worse 

than that assessed in this report. The results will be submitted to the MCA and CIL for 

approval.  

Minimum Under Water Clearance: A minimum under water clearance of 5m below LAT 

will be enforced for all non-surface piercing elements of the Project. 
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Project Specific (Enhanced) Mitigation Measures 

Phased Development: The phased approach to development will ensure impacts can be 

monitored before full build-out, allowing adaptive management of risks.  

Sailing Directions and Almanacs: Details of the Project will be circulated to relevant 

organisations for inclusion in updated Sailing Directions and Almanacs 

Surface Hubs: If surface hubs are included in the final design, where possible (subject to 

other constraints) they will be sited to minimise impacts on navigation.  

Targeted Information: Information on the Project will be circulated directly to local 

harbours, ship operators, fishermen and recreational organisations. 

VHF: VHF reception at the site will be investigated and discussed with relevant bodies 

including HM Coastguard. 

http://www.anatec.com/


 

Project: A3299 
 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment www.anatec.com 

 

 

Date: 02.11.2016 Page:  146 

Doc: 4_FHT_TA_15.1_NRA   

 

21. CONCLUSIONS AND RECOMMENDATIONS 

A Navigation Risk Assessment for the Fair Head Tidal Energy Array has been carried out 

following the MCA guidance for such assessments.  

 

This included baseline data collection to obtain information on the vessel activities in the 

vicinity of the Project, comparing seasonal AIS and radar data, visual surveys, desk-based 

information and consultation with local stakeholders / experts.  

 

During the winter survey there were nine transits through the Fair Head AfL area, of which 

five were cargo vessels, three fishing vessels and one was a workboat. In the summer period, 

there were 93 transits through the AfL area. The majority of these were recreational vessels 

(57%) followed by passenger vessels (24%) and fishing vessels (11%).  

 

The potential hazards to this vessel activity posed by the Project have been assessed based on 

consultation, a Hazard Review Workshop involving a cross-section of local stakeholders, and 

quantitative risk modelling. By applying standard industry practice and additional, project-

specific mitigation identified during consultation and at the Hazard Review Workshop (see 

Section 20), all of the risks were assessed to be either broadly acceptable or tolerable 

(ALARP) with mitigation.  

 

The quantitative modelling results indicated the allision and collision risks are moderate, at 

an estimated one additional incident in 86 years based on current traffic levels. This was 

based on the worst-case design option for navigation, comprising 100 underwater turbines at 

a minimum of 5m below LAT and 10 surface hubs aligned in two rows. The modelling 

assumed all vessels would re-route where necessary to avoid the surface hubs but only larger 

vessels (draughts 3m and above) would deviate to avoid over-sailing the turbines.  

 

Three-quarters of the allision risk was associated with the underwater turbines and one-

quarter with the surface hubs. The risk results are sensitive to the layout that was modelled. A 

significant reduction in the modelled risk could be achieved by aligning the surface hubs in a 

single row parallel to the shore, and by increasing the minimum under water clearance of 

turbines. The Project will take this in account, where feasible, within the final design.  

 

Further consultation will be carried out with key stakeholders such as the MCA and CIL, to 

confirm the final layout is within the design envelope assessed in this report and that risk 

control measures, such as marking and lighting, are implemented appropriately. 
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1. Introduction 

This appendix summarises the main points from the Fair Head Tidal Energy Project and Torr 

Head Tidal Energy Array Hazard Review Workshop held at Ballycastle Harbour Office on 4 

September 2014. 

 

The purpose of the workshop was to identify and review the potential navigational hazards 

associated with the planned development of the Fair Head and Torr Head Projects off the 

County Antrim coast of Northern Ireland. The results of the Hazard Review Workshop form 

an important part of the Navigation Risk Assessment (NRA) for the proposed developments. 

 

Both projects were considered at the Hazard Review Workshop. This Appendix presents all 

the issues relevant to the Fair Head Tidal Energy Array, which had a design envelope 

comprising both surface-piercing and subsea technology. The minimum under water 

clearance for subsea devices considered at the workshop was 5m below LAT, which is in-line 

with the NRA worst-case layout option. The number of surface installations considered at the 

workshop was 12 (now reduced to 10 in the current layout).  

2. Attendees 

The following attended the workshop: 

 

Organisation Name 

Ballycastle Harbour Master John Morton (JM) 

Irish Cruising Club and RYA NI Dr Stanton Adair (SA) 

Master, Kintyre Express Hayden Chambers (HC) 

Northern Ireland Fish Producers Organisation 

(NIFPO) 

Wayne Sloan (WS) 

Anglo Northern Ireland Fish Producers Organisation 

(ANIFPO) 

Davey Hill (DH) 

Local Fisherman John Morton (Senior) (JM-

Sr) 

Aquaholics Richard Lafferty (RL) 

Agri-Food & Bioscience Institute (AFBI) Raymond Gilmour (RG) 

Open Hydro Kieran O’Malley (KO) 

DP Energy Blair Marnie (BM) 

Anatec John Beattie (JB) 

Cameron Clow (CC) 

 

A range of other consultees were invited from organisations such as the MCA, CIL, Chamber 

of Shipping, RNLI, local sailing clubs and charter boat operators, but were unable to attend. 

Nevertheless, it is considered the workshop attendees had sufficient experience, and 

represented a broad enough cross-section of users, to provide a robust and rigorous review.  
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3. Minutes 

The key notes from the shipping and navigation hazard workshop for the Fair Head Tidal 

Energy Project are summarised in the following sub-sections. 

3.1 Introduction 

 The above attendees introduced themselves and the organisation they were 

representing.  

 An overview of both projects was given by Open Hydro (KO) and DP Energy (BM). 

 Anatec (JB) presented baseline vessel activity and incident data for the area to set the 

context for the Hazard Review discussion. This included a review of fishing, 

recreational and merchant vessel activity collected in summer and winter fortnights 

using AIS, radar and visual observations. Other long-term data sets were also 

presented. 

 The methodology for the Hazard Review was outlined. The objective was to identify 

and review the various navigational hazards associated with the Fair Head and Torr 

Head tidal projects. 

 Hazards were identified, possible causes discussed and potential risk control measures 

examined. Several of the risk control measures discussed under one hazard could be 

applicable to more than one hazard. 

3.2 Hazard Review 

The list of hazards prepared for the meeting were reviewed and agreed. The following 

hazards were discussed: 

 

1. Transiting vessel collision with surface structure; 

a. Small, low powered vessel; and  

b. Large, high powered vessel. 

2. Transiting vessel collision with subsea device; 

a. Small, low powered vessel; and  

b. Large, high powered vessel. 

3. Drifting vessel collision with surface structure; 

4. Drifting vessel collision with subsea device; 

5. Change in vessel risk (collision, grounding or foundering) due to avoidance of the 

site; 

6. Fishing interaction with subsea equipment; 

7. Anchor interaction with subsea equipment;  

8. Loss of device (or component); and 

9. Third-party vessel collision with work vessel. 

 

It was emphasised at the outset that the discussion needed to take into account differences 

between types of vessels, e.g., fishing, recreational and merchant. It also needed to take into 

account the differences between the project design envelopes.  

 

The key points from the discussion of each hazard are summarised below. 
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3.2.1 Hazard 1 – Transiting Vessel Collision with Surface Structure 

Discussion 

This hazard is that a vessel transiting the area under command (i.e., not having suffered a 

machinery failure) collides with a surface monopile. 

 

SA mentioned that the Fair Head AfL area is the natural route for yachts to take when 

travelling along this coastline to minimise distance and time, and maximise shelter. The 

monopiles will present a collision hazard for small vessels. 

 

BM clarified the number of monopiles. The first phase will have up to three monopiles which 

could increase to a maximum of 12 when the project is completed. DP Energy would prefer 

that nobody sailed through the site, but they would not seek to make this mandatory but 

rather have advisory notes on navigational charts. SA indicated the RYA would object to any 

form of exclusion during normal operations.  

 

JB noted that having surface piercing structures visible to mariners could have benefits to 

navigational safety as they can be marked and lit. It was noted by local fishermen that the 

area was prone to fog, which would increase the risk of collision with these structures. 

Consultation with the Commissioners of Irish Lights (CIL) indicated that AIS would be 

considered for marking structures, which could assist identification of the hazard for AIS-

equipped vessels, as well as providing a strong radar return. DH noted that the gradual 

increase of vessels with AIS is helpful for safe navigation. 

 

It was agreed that smaller boats (such as yachts and small fishing vessels) have less control 

while in the area due to the strength of the tide and so could have difficulty avoiding the 

monopiles as they “go with the flow”, especially in spring tides. DH noted that the wind and 

tide can quickly change in the area. 

 

JB asked if it would be preferable for vessels if the monopiles were close to shore and in a 

line running N-S, parallel to the coast and to the direction of tides and travel of most vessels. 

SA and DH thought this would reduce risk, but that some vessels would still attempt to transit 

between the monopiles and the coast. Yachts could move inshore in bad weather / strong 

tides, where there is shelter and a counter-current. This could pose a risk to transiting vessels 

especially in bad visibility or at night. JM noted that vessels may not want to be forced tight 

inshore in order to avoid the site. RL would prefer surface devices further offshore to allow 

safe passage inshore. SA suggested keeping the monopiles away from the point and slightly 

further out to allow inshore passage.  

 

BM would like to have the monopiles as far west as possible (closer to shore) and arrange all 

structures as symmetrically as possible, but this may change based on environmental and 

other constraints. It was commented that surface-piercing structures to the south of the zone 

would have less impact than in the north, where the AfL area is closer to land (minimum of 

approx. 750m).  
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JM was concerned that small recreational vessels colliding with a monopile could lead to 

vessels sinking due to the high speed of the tide (8 to 9 knots). It was pointed out that the 

Siemens device in Strangford Lough has been collided with, although no one was hurt.  

 

HC indicated Kintyre Express are not concerned about the monopiles as their vessels are 

powerful enough to avoid them, likewise merchant vessels that pass inside the North Channel 

Traffic Separation Scheme. The main issue is with recreational vessels using low powered 

outboard engines or sails, as well as small fishing vessels. 

 

There is known to be a lack of VHF radio reception in the area by local fishermen and charter 

vessels. Mobile phone reception is also very poor. Improving VHF coverage would be a 

helpful mitigation measure both for the Projects and for general maritime safety. 

 

Summary of Potential Causes 

 Adverse weather; 

 Equipment failure; 

 Fatigue; 

 Human error; 

 Lack of awareness of devices pre-transit (visiting yachts highlighted); 

 Lack of experience; 

 Lack of passage planning; 

 Manoeuvring error; 

 Navigational aid failure; 

 Poor visibility; 

 Radar interference; 

 Strong tidal flows (especially affecting low powered vessels and sailing yachts); and 

 Watchkeeper failure. 

 

Summary of Potential Risk Controls 

 AIS Aid to Navigation on structure;  

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 VHF - improved coverage; 

 Marking and lighting; 

 Notices to Mariners; 

 Passage planning by vessels; 

 Phased approach; 

 Up-to-date charts; and 

 Watchkeeping. 
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Risk Review 

 It is noted that this hazard is a particular concern for smaller recreation and fishing 

vessels that have little control in the strong tidal conditions. 

 The consequences of collision are potentially severe and include vessels sinking 

following collision and hence personnel in the water. 

 Building the westerly monopiles in a line running parallel to the shore. 

 Improving VHF radio coverage in the area would help communications in an 

emergency. 

 

Post Workshop Note: 

In the risk ranking sheet this hazard has been divided into two parts to cover the following 

types of vessel: 

 

a. Low-powered or sail vessel (recreational and small fishing) 

b. Higher-powered vessel (merchant and large fishing) 
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3.2.2 Hazard 2 – Transiting Vessel Collision with Subsea Device 

Discussion 

A vessel collides with an underwater device in the Fair Head AfL area while transiting under 

command. 

 

Fair Head have indicated a minimum of 5m clearance below LAT for subsurface devices. 

 

SA had no issues with the 5m minimum clearance as this exceeds the draught of the vast 

majority of recreational vessels, even allowing for dynamic motions due to waves, and it is 

unlikely small vessels would be there in a combination of severe waves and lowest tide. This 

also applies for small fishing vessels and the Kintyre Express ferries which are shallow 

draught (~1m). Exclusion from the site was not supported. JB noted that safety zones are 

normally only mandatory during construction.  

 

RL asked about the minimum water depth and distance from shore for deployment as there 

might be diving. Small boat users want to stay in sheltered area. Could affect RL and other 

divers. BM stated the shallowest water within the AfL areas tend to have the best resource.  

 

DH thought the 5m clearance in the Fair Head AfL area was not enough to prevent larger 

(transiting) fishing vessels from interacting with the structures. Pelagic fishing vessels could 

have laden draughts of 8-9m.  

 

JM queried the hydrodynamic effects of subsea turbines on the surface of the water, e.g., 

could eddies or ripples be formed. JB stated that experience from other projects indicated 

these effects were not significant. BM added that hydrodynamic modelling, which is being 

undertaken, should highlight if this is a potential problem.  

 

In terms of consequences of a potential collision. BM stated the blades could be made of steel 

and therefore could do severe damage if they struck a vessel, particularly a smaller vessel. 

 

DH highlighted the lack of experience in tidal energy, as there are not any arrays currently 

built. An adaptive management approach was recommended with a phased installation and a 

navigation working group to deal with issues that arise and learn lessons. JB noted that the 

projects would be looking to consent the entire scheme, therefore, the NRA had to consider 

the full developments. There should be experience available from Meygen in the Pentland 

Firth (planned for 2016) before these projects are installed.  

 

Open Hydro and DP Energy mentioned that they are aiming to keep turbines in regular lines 

as much as possible.  

 

JB mentioned that CIL in consultation had indicated it may be possible to use virtual AIS to 

mark subsea hazards. They have done this for an underwater pinnacle off Belfast. Floating 

aids to navigation would also be considered.  
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In conclusion, it was agreed that lower-powered vessels that may not have as much control 

over their heading in strong tides would be able to safely pass over the turbines. Larger 

vessels, which may have to avoid the subsea devices due to insufficient under keel clearance, 

would have sufficient power to do this. 

 

Summary of Potential Causes 

 Adverse Weather; 

 Equipment Failure; 

 Fatigue; 

 Human error; 

 Insufficient Under Keel Clearance (UKC); 

 Lack of awareness of devices pre-transit (visiting yachts highlighted); 

 Lack of experience; 

 Lack of passage planning 

 Manoeuvring error; 

 Navigational aid failure; 

 Poor visibility; 

 Steering gear failure;  

 Strong tidal flows (especially affecting low powered vessels and sailing yachts); and 

 Watchkeeper failure. 

 

Summary of Potential Risk Controls  

 AIS Aid to Navigation (virtual);  

 Chart depiction to include under water clearance information on subsea turbines; 

 Emergency Response and Cooperation Plan; 

 Emergency shutdown system; 

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 Marking and lighting; 

 Notices to Mariners; 

 Passage planning by vessels; 

 Phased approach; 

 Project-specific modelling of hydrodynamic effects; 

 Up-to-date charts; 

 VHF - improved coverage; and 

 Watchkeeping. 

 

Risk Review 

 This hazard considered to be low as clearance is enough for smaller vessels and larger 

vessels have the power to avoid the devices. 

 The consequences of collision are potentially severe and include vessels sinking 

following collision and hence personnel in the water. 

  

http://www.anatec.com/


Project: A3299 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment – Appendix A www.anatec.com 

 

 

Date: 01.11.2016 Page:  8 

Doc: 4_FHT_TA_15.1A_Hazard Review workshop   

 

Post Workshop Note: 

In the risk ranking sheet this hazard has been divided into two parts to cover the following 

types of vessel: 

 

a. Low-powered or sail vessel (recreational and small fishing) 

b. Higher-powered vessel (merchant and large fishing) 
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3.2.3 Hazard 3 - Drifting Vessel Collision with Surface Structure 

Discussion 

A vessel which loses power in the vicinity of the Fair Head monopiles could drift towards the 

structures under the influence of prevailing conditions (tide and wind) and collide. 

 

The MAIB and RNIL incident data indicates there have been a few machinery failures in the 

past 10-15 years. JM felt there were other incidents that are not reported to RNLI but others 

help out, e.g., Ballycastle Harbour. This suggests RNLI may only be called in the more 

serious incidents where there is immediate danger. RL suggested the RNLI numbers could be 

multiplied by three to cover these additional breakdowns.  

 

DH was concerned the addition of surface piercing structures could make minor incidents 

more dangerous. The addition of surface piercing structures may cause a greater number of 

RNLI call-outs. 

 

It was agreed there are more breakdowns external to the sites than within the sites. JM-Sr 

noted that the tide would naturally sweep a disabled vessel in Ballycastle Bay around Fair 

Head, hugging the shoreline. The Rathlin Ferry is being replaced shortly with a new vessel 

with twin engines, however, in the event of a complete blackout it could be taken towards 

Fair Head on the flood tide. It was noted that vessels transiting the area may be heading to 

Redbay Boats for repair. 

 

As mentioned in Hazard 1, VHF and mobile reception in the area is very poor. A potential 

mitigation would be to enhance the VHF coverage in the area to ensure drifting vessels have 

a means of contacting the Coastguard in an emergency. 

 

There is no RNLI station in Ballycastle with the nearest at Red Bay having an inshore 

lifeboat. If the Projects had vessels based locally, such as RIBs, these might be able to 

provide a fast response to an incident. 

 

RL mentioned that if a drifting vessel was inshore it may be able to anchor, e.g., his charter 

vessels could anchor within 30m contour, but they could not anchor further out in strong tidal 

streams. There is a popular wreck of the Santa Maria off Fair Head which RL dives in slack 

water. There is also recreational diving at Murlough and Torr Head (scenic dive). Salutay 

may dive south of Torr Head. Lochgarry wreck is off the east coast of Rathlin Island.  

 

Summary of Potential Causes 

 Adverse Weather; 

 Equipment Failure; 

 Fatigue; 

 Human error; 

 Lack of Awareness; 

 Lack of Experience; 

 Lack of passage planning;  

 Poor holding ground; and 
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 Strong tides. 

 

Summary of Potential Risk Controls  

 AIS Aid to Navigation on structure; 

 Anchoring by drifting vessel; 

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 Marking and lighting; 

 Navigational aid failure; 

 Notices to Mariners; 

 Phased approach; 

 Towing vessel availability. 

 Up-to-date charts; and 

 VHF - improved coverage. 

 

Risk Review 

 Frequency may be higher than indicated by the historical data due to under-reporting 

of incidents. 

 Consequences may be lower than Hazard 1 due to lower speed and hence lower 

energy collision, as well as personnel having more warning time. 

 Improving VHF coverage in the area would enhance communication with the 

emergency services. 
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3.2.4 Hazard 4 - Drifting Vessel Collision with Subsea Device 

Discussion 

A vessel loses power in the vicinity of the sites and drift towards the subsea equipment under 

the influence of prevailing conditions (wind and tide). If the dynamic draught of the vessel is 

more than 5m a collision could be possible. 

 

The worst case would be a larger vessel, such as a deep draughted bulk carrier, drifting from 

the southbound traffic separation scheme towards the site. HC mentioned a past drifting 

incident involving a ‘Viking’ vessel off Mull. A few incidents similar to this are known about 

but they tend to be rare and it would depend on the prevailing conditions as to the direction of 

drift. Larger vessels may be able to anchor in deeper water.  

 

Summary of Potential Causes 

 Adverse Weather; 

 Equipment Failure; 

 Fatigue; 

 Human error; 

 Insufficient Under Keel Clearance (UKC); 

 Lack of awareness; 

 Lack of experience; 

 Lack of passage planning; 

 Navigational aid failure; 

 Poor holding ground; and 

 Strong tides. 

 

Summary of Potential Risk Controls  

 AIS Aid to Navigation (virtual);  

 Anchoring by drifting vessel;  

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Emergency shutdown system; 

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 Marking and lighting; 

 Notices to Mariners; 

 Phased approach; 

 Towing vessel availability;  

 Up-to-date charts; and 

 VHF - improved coverage. 

 

Risk Review 

 Larger vessels which could interact with subsea devices tend to naturally route further 

way from the shore, e.g., North Channel TSS traffic, which provides more time for 

recovering, either through self-repair or external assistance. 
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 Consequences may be lower than Hazard 1 due to lower speed and hence lower 

energy collision, as well as personnel having more warning time and the fact larger 

vessels may not be as badly damaged. 
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3.2.5 Hazard 5 – Change in Vessel Risk (collision, grounding or foundering) due to 
Avoidance of the Site 

Discussion 

Vessels changing their passage to avoid the Project could be exposed to a different risk of 

collision, grounding or foundering, depending on the displacement, and whether it moves 

them inshore or offshore of the sites. For example: 

 

 Collision risk may increase if sea room is restricted, leading to more congestion 

 Foundering risk may increase if vessels move offshore into less sheltered waters 

 Grounding risk may increase if vessels move closer to shore, into shallower water 

 

The level of change from the baseline will depend on the extent of the displacement. SA did 

not believe this would be a significant issue for recreational craft given the under keel 

clearance.  

 

JM and RL highlighted that some vessels could be pushed into more exposed waters if 

avoiding the site. 

 

JB noted that larger vessels with UKC concerns may be pushed further offshore. However, in 

consultation, Arklow Shipping and Chamber of Shipping had expressed no safety concerns. 

A small proportion of merchant vessels use Rathlin Sound but most stay within the TSS. The 

extent of any displacement of coastal traffic was considered unlikely to lead to conflict with 

the TSS traffic due to the separation distance.  

 

Summary of Potential Causes 

 Adverse Weather; 

 Equipment Failure; 

 Failure to comply with Colregs; 

 Fatigue; 

 Human error; 

 Lack of awareness; 

 Lack of experience; 

 Lack of passage planning; 

 Manoeuvring error; 

 Navigational aid failure; 

 Poor visibility; 

 Radar interference; 

 Steering gear failure; 

 Strong tides; and 

 Watchkeeper failure. 

 

Summary of Potential Risk Controls  

 Adverse weather working policy and procedures; 

 Emergency Response and Cooperation Plan; 
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 Fisheries liaison; 

 Marking and lighting; 

 Notices to Mariners; 

 Passage planning by vessels; 

 Up-to-date charts; 

 VHF - improved coverage; and 

 Watchkeeping. 

 

Risk Review 

 This hazard is considered to be relatively low frequency. Changes are likely to be 

incremental compared to the existing, baseline risks. 

 Consequences will depend on the vessels involved and could range from minor 

damage to sinking of vessels, with possible fatalities. 
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3.2.6 Hazard 6 – Fishing Interaction with Subsea Equipment 

Discussion 

Fishing gear could potentially interact with the tidal turbines, inter-array cables or export 

cables of the Project. 

 

JM-Sr indicated the site is used by local fishermen to catch lobsters, including the Keriolet 

which was identified in the traffic survey. Extreme conditions mean that amateurs will not 

fish in the area. Vessels shoot lines of 40-50 pots across the tide from the shore outwards 

across rocky outcrops, about 0.25 miles. Start hauling around 1.5 hours before slack water, 

which takes about 30 minutes. Tidal sweep can push the vessel 2-3 cables in this time. 

 

Previous consultation with Bob McMullan at NCLFA had indicated fishermen would no 

longer fish in the site due to the risk of fishing gear snagging on the turbines which could 

capsize the vessel. DH agreed that safety would be paramount. JB queried if some fishermen 

would risk fishing in the area for economic reasons (for example during times of the year 

when lobster prices are high) or could accidentally drift into the area. Local fishermen felt 

that it was possible some might risk fishing on the periphery of the AfL area. JM felt there 

could be a benefit in a safety zone, although DH felt this would be better through agreement 

rather than enforcement, i.e., discussions with the local community.  

 

The issue of scallop dredging vessels operating near the cable route was also raised. 

Fishermen mentioned the cable would need to be well buried as scallops tend to congregate 

around cables. DH highlighted the safest method of protecting the cable was burial as rock 

dumping can have problems such as washing away. It was also mentioned that there has been 

no issues with the Rathlin cable, between Ballycastle and Rathlin Island, which is buried.  

 

BM stated that the cable will be buried where possible (softer areas) and rock bags will be 

used where the sea bed will not allow for burial (harder, rocky areas). That means it will be 

buried where scalloping tends to take place. Rock bags tend to stay in place better than rock 

dumps.  

 

WS and BM mentioned the importance of early communication, local liaison and route 

planning. Notices to Mariners were suggested as one of the ways to raise fishermen’s 

awareness about the turbines and cables. DH noted it is likely that many NtoMs are unread 

and suggested the supply of equipment, such as disks for plotters and FishSafe, to enable 

fishermen to know the position of cables. There could be 10 scallop vessels per season and 4-

5 in one day. They vary in size from under 10m up to about 20m in length and come from 

further afield, e.g., Scotland.  

 

A cable route to Murlough Bay would also have potential snagging issues but to a lesser 

extent.  

 

Summary of Potential Causes 

 Adverse weather; 

 Cable inadequately protected; 
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 Equipment failure;  

 Fatigue; 

 Fishing vessel attracted to site; 

 Human error; 

 Lack of awareness;  

 Lack of experience; 

 Manoeuvring error; 

 Navigational aid failure; 

 Strong tides; and 

 Watchkeeper failure. 

 

Summary of Potential Risk Controls  

 Abandon / slip gear (more likely if compensation scheme is in place); 

 Burial Protection Index (BPI) study to inform appropriate cable protection; 

 Cable inspection; 

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Emergency shutdown system;  

 Fisheries liaison; 

 FishSafe and Awareness Charts; 

 Guard vessel during construction and decommissioning; 

 Notices to Mariners; 

 Marking and lighting; 

 Passage planning by vessels; 

 Safety zones; 

 Up-to-date charts; and 

 VHF - improved coverage. 

 

Risk Review 

 This hazard is considered low frequency as most fishermen are likely to avoid the area 

and the cable will be suitably protected. 

 The consequences of this hazard could be potentially severe as snagging fishing gear 

could cause a vessel to capsize. (Keriolet has 3 persons onboard.) 

 Ensuring fishermen know the location of turbines and cables will be primary 

mitigation and help reduce risks. 
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3.2.7 Hazard 7 – Anchor Interaction with Subsea Equipment 

Discussion: 

Vessels anchoring could have the potential to interact with the turbines or the cables running 

from the AfL area to the landfall location. Various route options are being considered by the 

Project.  

 

HC commented that no one would plan to anchor within the sites due to the strength of the 

tides. Merchant ships should also avoid anchoring onto a cable, even in an emergency, 

provided it is charted. 

 

JM highlighted a risk associated with anchoring at Murlough Bay, a charted anchoring area 

south of the Fair Head AfL area, where vessels could potentially drag anchor towards the 

sites due to the strength of the tide. SA felt that recreational vessels are unlikely to anchor 

near the sites due to the strength of the tide. Yachts will generally pick their spot to anchor. 

Some yachts anchor in the bay between Ballycastle and Fair Head. JM estimated that out of 

200-300 yachts calling at Ballycastle, only 2-3% would drop anchor.  

 

Charter vessels for diving and fishing are known to anchor near the sites, but would not do so 

during the strongest tides and would want to avoid the turbine areas. Commercial fishing 

vessels would not tend to anchor unless they need to make repairs.  

 

If a vessel did drag anchor towards the site, emergency shutdown of turbines is being 

considered as mitigation, although the locked position cannot be optimised to guarantee 

additional clearance.  

 

Issues with the cable were also raised. JM stated if the cable was on charts vessels would plan 

their anchorage appropriately. It is thought the highest risk is from recreational vessels which 

do not regularly update charts. SA indicated local yachtsmen will learn about the issues 

quickly, which will reduce risk. JB noted burial of the cable (where practicable) would put it 

beyond reach of a yacht anchor. 

 

Summary of Potential Causes 

 Adverse weather; 

 Anchor watch failure. 

 Cable inadequately protected; 

 Dragged anchor; 

 Equipment failure; 

 Fatigue; 

 Human error; 

 Lack of awareness;  

 Lack of experience; 

 Navigational aid failure; 

 Poor holding ground; and 

 Poor visibility. 
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Summary of Potential Risk Controls  

 Abandon anchor 

 Anchor watch / Guard zone; 

 Burial Protection Index (BPI) study to inform appropriate cable protection; 

 Cable inspection; 

 Chart depiction; 

 Emergency contact available 24hrs per day; 

 Emergency Response and Cooperation Plan; 

 Emergency shutdown system;  

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 Marking and lighting; 

 Notices to Mariners; 

 Not a traditional anchoring area; 

 Passage planning by vessels; 

 Start engines by dragged anchor vessel;  

 Towing vessel availability;  

 Up-to-date charts; and 

 VHF - improved coverage. 

 

Risk Review 

 Frequency is considered to be low as the area is not a traditional anchorage area. 

 The consequences are likely to be lower than fishing gear interaction. 
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3.2.9 Hazard 8 – Loss of Device (or Component) 

Discussion 

A device or component part could break off and become a risk to vessels. It is likely that steel 

blades would sink but the technology is not finalised and other components may be buoyant. 

 

JM was concerned that objects could be moved by the tide to outside the site and become a 

hazard to fishermen in the wider area. 

 

JB noted that the Project was committed to using foundations fixed to the seabed rather than 

moored, which reduces the risk of loss of station of an entire device. The monitoring 

technology used by the project will quickly alert the Operator to any problem. BM and KM 

state that the turbine would be shut down if a breakage occurred. ROVs would be sent to 

assess the damage. The Operators would want to retrieve any broken objects.  

 

If there was a risk to vessels, the coastguard would be informed as well as local harbours 

(including Ballycastle) and users of the area to ensure they were made aware of the risk. 

 

Summary of Potential Causes 

 Adverse weather;  

 Design flaw;  

 Buoyant components;  

 Poor visibility; and 

 Structural failure. 

 

Summary of Potential Risk Controls  

 Emergency contact available 24 hours per day; 

 Emergency Response and Cooperation Plan; 

 Emergency shutdown system; 

 Fisheries liaison; 

 Foundations fixed to seabed; 

 Guard vessel during construction and decommissioning; 

 Inspection and maintenance procedures; 

 Marking and lighting; 

 Marine Safety Information broadcasts;  

 Notices to Mariners; 

 Phased approach; 

 Safety management system;  

 Use of tried and tested technology; and 

 VHF - improved coverage. 

 

Risk Review 

 This risk is seen as low frequency as turbine designs are well tested at various scales 

before being fully deployed. 

 Consequences to people are low, but possible damage to property and business.  
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3.2.10 Hazard 9 – Third-party Collision with Work Vessel 

Discussion 

During work on the site, passing (third-party) vessels could collide with working vessels, for 

example, during installation, maintenance and decommissioning. At times these working 

vessels could be restricted in manoeuvrability.  

 

During installation it is standard practice to have safety zones of up to 500m radius on a 

rolling basis covering only those areas of the total site in which such activities are actually 

taking place at a given time. This can be indicated by appropriate marks and lights being 

displayed by the work vessel as well as AIS broadcasts to indicate when the vessel is 

restricted in manoeuvrability. A guard vessel is normally also present to police the safety 

zone.  

 

JM raised concern about the safety zone preventing vessels passing inshore of the sites, 

which is the quickest and easiest way for small vessels to transit the area. This might force 

small vessels on longer, more exposed routes to avoid the safety zone (see Hazard 3). BM 

noted that activities on site would only be taking place in good weather.  

 

JB indicated that 500m is the maximum zone but there is flexibility to apply for smaller 

zones, which could be appropriate where sea room is limited, whilst protecting workers 

taking part in the activity. Vessels may also request permission from the guard vessel to 

transit a safety zone, which would normally be granted unless there was a safety reason. 

 

The cable-laying work could cause more disruption due to its proximity to harbour. Further 

consultation will be needed before the work commences to ensure procedures are agreed to 

minimise any disruption to passing traffic and fishing vessels.  

 

Summary of Potential Causes 

 Adverse weather; 

 Equipment failure; 

 Failure to comply with Colregs; 

 Fatigue; 

 Human error; 

 Lack of awareness;  

 Lack of experience; 

 Lack of passage planning; 

 Manoeuvring error; 

 Navigational aid failure; 

 Poor visibility; 

 Radar interference; 

 Steering gear failure; 

 Vessels attracted to site; and 

 Watchkeeper failure. 
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Summary of Potential Risk Controls  

 Adverse weather working policy and procedures; 

 Compliance with Colregs; 

 Marine coordination; 

 Emergency Response and Cooperation Plan; 

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 Marine Safety Information broadcasts;  

 Marking and lighting; 

 Notices to Mariners; 

 Passage planning to and from site; 

 Phased approach; 

 Safety management system;  

 Safety zone (of appropriate size); 

 Sharing of information within the industry;  

 Up to date charts; and 

 VHF - improved coverage. 

 

Risk Review 

 This hazard was discussed to be of relatively low frequency.  

 Consequences will depend on the vessels involved but could range from minor 

damage (low speed bumps) to sinking of vessels, with potential fatalities. 
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3.3 Other 

It was generally felt that the cumulative effects of both tidal projects being in place would be 

similar to there being only one, as they have a similar N-S alignment off the coast. 

 

SA felt that people will adapt and learn to live with the projects, with the highest risk being in 

the early stages. 

 

Both the Fair Head and Torr Head tidal sites are in a military practice area, where submarines 

are known to transit. JB noted that some military activity was picked up in the surveys and 

that the MOD were being consulted separately about the Projects. 
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4. Hazard Ranking Methodology 

The ranking of the risks associated with the various hazards was subsequently carried out 

based on the discussion at the Workshop and review of the baseline data and other 

consultation. This was circulated to attendees after the meeting for feedback. A risk matrix 

was used based on the frequency and consequence categories shown below. 

Table 4.1 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 

Table 4.2 Consequence Bands 

Rank Description Definition 

People Environment Property Business 

1 Negligible No injury <£10k <£10k <10k 

2 Minor Slight injury(s) Tier 1: Local 

assistance required 
£10k-£100k £10k-£100k 

3 Moderate Multiple moderate 

or single serious 
injury 

Tier 2: Limited 

external assistance 
required 

£100k-£1M £100k-£1M 

Local publicity 

4 Serious serious injury or 

single fatality 

Tier 2: Regional 

assistance required 
£1M-£10M £1M-£10M 

National publicity 

5 Major More than 1 

fatality 

Tier 3: National 

assistance required 
>£10M >£10M 

International 

publicity 

 

The four consequence scores were averaged and multiplied by the frequency to obtain an 

overall ranking (or score) which determined the hazard’s position within the risk matrix 

shown below. 

Table 4.3 Risk Matrix 

C
o
n
se

q
u
en

ce
 5      

4      

3      

2      

1      

  1 2 3 4 5 

  Frequency 

where: 
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 Broadly Acceptable 

Region 

(Low Risk) 

Generally regarded as insignificant and adequately controlled. None the less the 

law still requires further risk reductions 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. 

 

The hazard was ranked by expected risk (based on the estimated frequency versus 

consequence) with no (or basic) mitigation measures applied, and residual risk following 

application of industry standard measures and additional mitigation identified during 

consultation and at the Hazard Review Workshop. 
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5. Risk Rankings 

The final hazard log contained 11 navigational hazards (due to Hazards 1 and 2 being 

considered for two different vessel types) with the following overall breakdown by 

tolerability region presented in Figure 5.1. 

 

 

Figure 5.1 Fair Head Tidal Energy ProjectRisk Ranking Results 

Two hazards, small low powered transiting vessel collision with surface structure, and fishing 

gear interaction with subsea equipment, were assessed as being Unacceptable pre-mitigation. 

By applying the appropriate mitigation, the risk was assessed to reduce to a Tolerable 

(ALARP) level.  

 

Potential mitigation measures identified at the workshop for these hazards are listed below: 

 

Small, Low Powered Transiting Vessel Collision with Surface Structure 

 

 AIS as Aid to Navigation on structure; 

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Fisheries liaison; 

 Guard vessel during construction and decommissioning; 

 VHF - improved coverage 

 Marking and lighting; 

 Notices to Mariners; 

 Passage planning by vessels; 

 Phased approach; 
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 Up-to-date charts; and 

 Watchkeeping. 

 

Fishing Gear Interaction with Subsea Equipment 

 

 Abandon / slip gear (more likely if compensation scheme is in place); 

 Burial Protection Index (BPI) study to inform appropriate cable protection; 

 Cable inspection; 

 Chart depiction; 

 Emergency Response and Cooperation Plan; 

 Emergency shutdown system;  

 Fisheries liaison; 

 FishSafe and Awareness Charts; 

 Guard vessel during construction and decommissioning; 

 Notices to Mariners; 

 Marking and lighting; 

 Passage planning by vessels; 

 Safety zones; 

 Up-to-date charts; and 

 VHF - improved coverage. 

 

Seven other hazards were identified as being Tolerable pre-mitigation. However, there is still 

a requirement that such risks are properly assessed and appropriate control measures are put 

in place to ensure the residual risks are ALARP. The potential mitigation measures identified 

for each hazard are listed in the following pages, which provide full details of the hazards. 

 

http://www.anatec.com/


Project: A3299 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment – Appendix A www.anatec.com 

 

 

Date: 01.11.2016 Page:  27 

Doc: 4_FHT_TA_15.1A_Hazard Review workshop   

 

 

F
re

q
u

e
n

c
y

C
o

n
s
e
q

u
e
n

c
e
s

R
is

k

F
re

q
u

e
n

c
y

C
o

n
s
e
q

u
e
n

c
e
s

R
is

k

1a ALL

Small (lower-powered) 

vessel collision with surface 

structure

Small vessel, e.g., recreational or small fishing 

vessel, collides with structure whilst steaming or 

under sail. Strong tidal streams can make it 

difficult for lower-powered vessels to control their 

heading which means they could be involuntarily 

pushed towards structures. 

• Adverse weather;

• Equipment failure;

• Fatigue;

• Human error;

• Lack of awareness of devices pre-transit 

(visiting yachts highlighted);

• Lack of experience;

• Lack of passage planning;

• Manoeuvring error;

• Navigational aid failure;

• Poor visibility;

• Radar interference;

• Strong tidal flows (especially affecting 

low powered vessels and sailing yachts); 

and

• Watchkeeper failure.

4 5 20

• AIS Aid to Navigation on structure; 

• Chart depiction;

• Emergency Response and Cooperation Plan;

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• VHF - improved coverage;

• Marking and lighting;

• Notices to Mariners;

• Passage planning by vessels;

• Phased approach;

• Up-to-date charts; and

• Watchkeeping.

3 4 12

1b ALL

Large (higher-powered) 

vessel collision with surface 

structure

High powered vessel such as merchant vessel or 

large fishing vessel collides with structure whilst 

steaming. These vessels should have greater 

control of their heading even in strong tides, 

therefore, collision likely to be due to lack of 

awareness or watchkeeper failure. 

• Adverse weather;

• Equipment failure;

• Fatigue;

• Human error;

• Lack of awareness of devices pre-transit 

(visiting yachts highlighted);

• Lack of experience;

• Lack of passage planning;

• Manoeuvring error;

• Navigational aid failure;

• Poor visibility;

• Radar interference;

• Watchkeeper failure.

3 4 12

• AIS Aid to Navigation on structure; 

• Chart depiction;

• Emergency Response and Cooperation Plan;

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• VHF - improved coverage;

• Marking and lighting;

• Notices to Mariners;

• Passage planning by vessels;

• Phased approach;

• Up-to-date charts; and

• Watchkeeping.

2 3 6

2a ALL

Small (lower-powered) 

vessel collision with subsea 

device

Small vessel, e.g., recreational or small fishing 

vessel, collides with subsea device whilst steaming 

or under sail. Strong tidal streams can make it 

difficult for lower-powered vessels to control their 

heading which means they could be involuntarily 

pushed towards structures. However, the under 

water clearances of devices (minimum 5m and 8m 

below LAT for FH and TH, respectively) reduce the 

potential for collision for these vessels.

• Adverse Weather;

• Equipment Failure;

• Fatigue;

• Human error;

• Insufficient Under Keel Clearance 

(UKC);

• Lack of awareness of devices pre-transit 

(visiting yachts highlighted);

• Lack of experience;

• Lack of passage planning

• Manoeuvring error;

• Navigational aid failure;

• Poor visibility;

• Steering gear failure; 

• Strong tidal flows (especially affecting 

low powered vessels and sailing yachts); 

and

• Watchkeeper failure.

3 4 12

• AIS Aid to Navigation on structure; 

• Chart depiction;

• Emergency Response and Cooperation Plan;

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• VHF - improved coverage;

• Marking and lighting;

• Notices to Mariners;

• Passage planning by vessels;

• Phased approach;

• Up-to-date charts; and

• Watchkeeping.

2 4 8

Potential Mitigation MeasuresID Hazard Description Possible CausesPhase

Ranking before Mitigation Ranking after Mitigation
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2b ALL

Large (higher-powered) 

vessel collision with subsea 

device

High powered vessel such as merchant vessel or 

large fishing vessel collides with subsea device 

whilst steaming. These vessels should have 

greater control of their heading even in strong tides, 

therefore, collision likely to be due to lack of 

awareness or watchkeeper failure. The probability 

of collision will be dependent on the under water 

clearance of devices (minimum 5m and 8m below 

LAT for FH and TH, respectively) as well as the 

vessel draft, tidal state, wave motions, etc., at the 

time of transit. 

 • Adverse weather;

• Equipment failure;

• Fatigue;

• Human error;

• Lack of awareness of devices pre-transit 

(visiting yachts highlighted);

• Lack of experience;

• Lack of passage planning;

• Manoeuvring error;

• Navigational aid failure;

• Poor visibility;

• Radar interference;

• Watchkeeper failure.

3 4 12

• AIS Aid to Navigation on structure; 

• Chart depiction;

• Emergency Response and Cooperation Plan;

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• VHF - improved coverage;

• Marking and lighting;

• Notices to Mariners;

• Passage planning by vessels;

• Phased approach;

• Up-to-date charts; and

• Watchkeeping.

2 3 6

3 ALL
Drifting vessel collision with 

surface device.

A vessel which loses power in the vicinity of the 

Fair Head monopiles could drift towards the 

structures under the influence of prevailing 

conditions (tide and wind) and collide. This tends 

to be a lower frequency event than powered 

collision, however, a number of machinery failures 

have been known to occur in the vicinity based on 

a review of accident data and local experience. The 

strong tides could reduce the time available for 

recovery.

• Adverse Weather;

• Equipment Failure;

• Fatigue;

• Human error;

• Lack of Awareness;

• Lack of Experience;

• Lack of passage planning; 

• Poor holding ground; and

• Strong tides.

3 4 12

• AIS Aid to Navigation on structure;

• Anchoring by drifting vessel;

• Chart depiction;

• Emergency Response and Cooperation Plan;

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• Marking and lighting;

• Navigational aid failure;

• Notices to Mariners;

• Phased approach;

• Towing vessel availability.

• Up-to-date charts; and

• VHF - improved coverage.

2 3 6

4 ALL
Drifting vessel collision with 

subsea device.

A vessel which loses power in the vicinity of the 

sites could drift over the subsea devices under the 

influence of prevailing conditions (tide and wind). A 

collision with the rotor blade could occur depending 

on turbine design, vessel draft, tidal state, wave 

motions, etc. Only a proprtion of vessels in 

different conditions are likely to be deep enough to 

collide. More likely for FH due to design clearance 

of 5m, compared to 8m for TH.

• Adverse Weather;

• Equipment Failure;

• Fatigue;

• Human error;

• Insufficient Under Keel Clearance 

(UKC);

• Lack of awareness;

• Lack of experience;

• Lack of passage planning;

• Navigational aid failure;

• Poor holding ground; and

• Strong tides.

3 4 12

• AIS Aid to Navigation (virtual); 

• Anchoring by drifting vessel; 

• Chart depiction;

• Emergency Response and Cooperation Plan;

• Emergency shutdown system;

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• Marking and lighting;

• Notices to Mariners;

• Phased approach;

• Towing vessel availability; 

• Up-to-date charts; and

• VHF - improved coverage.

2 3 6

Potential Mitigation MeasuresID Hazard Description Possible CausesPhase

Ranking before Mitigation Ranking after Mitigation
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5 ALL

Change in the Vessel Risk 

(Collision, Grounding or 

Foundering) due to 

Avoidance of Site

Vessels changing their passage to avoid the site(s) 

could be exposed to a different risk of collision, 

grounding or foundering, depending on the 

displacement, and whether it moves them inshore 

or offshore of the sites. Likely to be more effect 

from Fair Head due to the surface structures and 

reduced UKC. However, changes compared to the 

background risk are expected to be relatively low. 

• Adverse Weather;

• Equipment Failure;

• Failure to comply with Colregs;

• Fatigue;

• Human error;

• Lack of awareness;

• Lack of experience;

• Lack of passage planning;

• Manoeuvring error;

• Navigational aid failure;

• Poor visibility;

• Radar interference;

• Steering gear failure;

• Strong tides; and

• Watchkeeper failure. 

3 4 12

• Adverse weather working policy and procedures;

• Emergency Response and Cooperation Plan;

• Fisheries liaison;

• Marking and lighting;

• Notices to Mariners;

• Passage planning by vessels;

• Up-to-date charts;

• VHF - improved coverage; and

• Watchkeeping.

3 4 12

6 ALL
Fishing interaction with 

subsea equipment

Fishing gear could potentially interact with the tidal 

turbines, inter-array cables or export cables of the 

Torr Head and Fair Head sites.

• Adverse weather;

• Cable inadequately protected;

• Equipment failure; 

• Fatigue;

• Fishing vessel attracted to site;

• Human error;

• Lack of awareness; 

• Lack of experience;

• Manoeuvring error;

• Navigational aid failure;

• Strong tides; and

• Watchkeeper failure.

4 4 16

• Abandon / slip gear (more likely if compensation scheme 

is in place);

• Burial Protection Index (BPI) study to inform appropriate 

cable protection;

• Cable inspection;

• Chart depiction;

• Emergency Response and Cooperation Plan;

• Emergency shutdown system; 

• Fisheries liaison;

• FishSafe and Awareness Charts;

• Guard vessel during construction and decommissioning;

• Notices to Mariners;

• Marking and lighting;

• Passage planning by vessels;

• Safety zones;

• Up-to-date charts; and

• VHF - improved coverage.

3 4 12

Potential Mitigation MeasuresID Hazard Description Possible CausesPhase

Ranking before Mitigation Ranking after Mitigation
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7 ALL
Vessel Anchor interaction 

with Subsea Equipment

Vessels anchoring could have the potential to 

interact with the turbines or the cables running 

from the AfL to the landfall location. Frequency is 

considered to be low as the area is not a traditional 

anchorage area

• Adverse weather;

• Anchor watch failure.

• Cable inadequately protected;

• Dragged anchor;

• Equipment failure;

• Fatigue;

• Human error;

• Lack of awareness; 

• Lack of experience;

• Navigational aid failure;

• Poor holding ground; and

• Poor visibility.

3 3 9

• Abandon anchor

• Anchor watch / Guard zone;

• Burial Protection Index (BPI) study to inform appropriate 

cable protection;

• Cable inspection;

• Chart depiction;

• Emergency contact available 24hrs per day;

• Emergency Response and Cooperation Plan;

• Emergency shutdown system; 

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• Marking and lighting;

• Notices to Mariners;

• Not a traditional anchoring area;

• Passage planning by vessels;

• Start engines by dragged anchor vessel; 

• Towing vessel availability; 

• Up-to-date charts; and

• VHF - improved coverage.

2 3 6

8 ALL
Loss of Device (or 

Component)

A device or component part could break off and 

become a risk to vessels. It is likely that steel 

blades would sink but the technology is not 

finalised and other components may be buoyant. 

• Adverse weather; 

• Design flaw; 

• Buoyant components; 

• Poor visibility; and

• Structural failure.

2 4 8

• Emergency contact available 24 hours per day;

• Emergency Response and Cooperation Plan;

• Emergency shutdown system;

• Fisheries liaison;

• Foundations fixed to seabed;

• Guard vessel during construction and decommissioning;

• Inspection and maintenance procedures;

• Marking and lighting;

• Marine Safety Information broadcasts; 

• Notices to Mariners;

• Phased approach;

• Safety management system; 

• Use of tried and tested technology; and

• VHF - improved coverage.

2 3 6

Potential Mitigation MeasuresID Hazard Description Possible CausesPhase

Ranking before Mitigation Ranking after Mitigation
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9 ALL
3rd Party Vessel Collision 

with Work Vessel 

During work on the site, passing (third-party) 

vessels could collide with working vessels, for 

example, during installation, maintenance and 

decommissioning. At times these working vessels 

could be restricted in manoeuvrability. 

• Adverse weather;

• Equipment failure;

• Failure to comply with Colregs;

• Fatigue;

• Human error;

• Lack of awareness; 

• Lack of experience;

• Lack of passage planning;

• Manoeuvring error;

• Navigational aid failure;

• Poor visibility;

• Radar interference;

• Steering gear failure;

• Vessels attracted to site; and

• Watchkeeper failure.

3 4 12

• Adverse weather working policy and procedures;

• Compliance with Colregs;

• Marine coordination;

• Emergency Response and Cooperation Plan;

• Fisheries liaison;

• Guard vessel during construction and decommissioning;

• Marine Safety Information broadcasts; 

• Marking and lighting;

• Notices to Mariners;

• Passage planning to and from site;

• Phased approach;

• Safety management system; 

• Safety zone (of appropriate size);

• Sharing of information within the industry; 

• Up to date charts; and

• VHF - improved coverage.

2 3 6

Potential Mitigation MeasuresID Hazard Description Possible CausesPhase

Ranking before Mitigation Ranking after Mitigation
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1. Introduction 

This Annex presents the Maritime and Coastguard Agency (MCA) MGN 543 checklist 

(Version 1 dated August 2016).  

 

Reference notes/remarks have been added based on which sections of the Navigational Risk 

Assessment and/or other documents, address the issue noted in the MGN 543 checklist. 
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2. MGN 543 Compliance Checklist 

Issue: OREI Response Yes/No Comments 
 

Annex 1 : Considerations on Site Position, Structures and Safety Zones 

 
 

 1. Site and Installation Co-ordinates: Developers are responsible for ensuring that formally agreed co-

ordinates and subsequent variations of site perimeters and individual OREI structures are made available, 

on request, to interested parties at relevant project stages, including application for consent, development, 

array variation, operation and decommissioning. This should be supplied as authoritative Geographical 

Information System (GIS) data, preferably in Environmental Systems Research Institute (ESRI) format. 

Metadata should facilitate the identification of the data creator, its date and purpose, and the geodetic 

datum used. For mariners’ use, appropriate data should also be provided with latitude and longitude 

coordinates in WGS84 (ETRS89) datum. 

 

2. Traffic Survey – includes: 

  

All vessel types  Section 3: Data Sources 
Tracking of all vessel types was achieved by 

analysis of AIS data and radar surveys 

 

At least 28 days duration, within either 12 or 

24 months prior to submission of the 

Environmental Statement 

 Section 3: Data Sources 
Survey period comprised of 2 x 14 Days shore 

based radar and AIS surveys and an additional 2 

x 14 Days AIS data.  

Data is from 2014 which is slightly outside 24 

months. However, it was agreed with the MCA 

that this period would still be acceptable for a Q4 

2016 application.   

Multiple data sources  Section 3: Data Sources 

Survey comprised a combination of radar, AIS 

and visual watchkeeping 

Seasonal variations  Section 3: Data Sources 

Surveys performed in summer and winter to take 

account of seasonal variations in traffic patterns. 

MCA consultation  Section 13: Consultation 

MCA (Southampton) and MCA (Belfast) were 

consulted on the initial surveys and the use of the 

2014 data in the 2016 NRA report.  

General Lighthouse Authority consultation  Section 13: Consultation 

Commissioners of Irish Lights consulted on 

surveys.  
Chamber of Shipping consultation 

 
 Section 12.2 Cargo Vessels 

The Chamber of Shipping indicated they had no 

major concerns about the Project and no issues 

had been raised by their members. 

Recreational and fishing vessel organisations 

consultation 

 

 Section 13: Consultation and Appendix B 

Hazard Review Workshop 

Various national and local organisations 

consulted. (Fisheries consultation also took place 

as part of the Commercial Fisheries work on the 
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Issue: OREI Response Yes/No Comments 
EIA.) 

Port and navigation authorities consultation, 

as appropriate 
 Section 13: Consultation and Appendix B 

Hazard Review Workshop 

Meetings held with Ballycastle Harbour Master. 

Other Harbours were sent the Preliminary 

Hazard Analysis for comment.  
 

 Assessment of the cumulative and individual effects of (as appropriate): 

 

i. Proposed OREI site relative to areas used 

by any type of marine craft. 

 

 Section 9: Maritime Traffic Surveys 
Summarises the results of the Maritime Traffic 

Surveys and visual observations. 

Section 10: Fishing Vessel Activity 

Reviews fishing vessel activity in the area based 

on the Maritime Traffic Surveys, surveillance 

(sightings and satellite) data and research work 

reported in the Commercial Fisheries Study. 

Section 11: Recreational Vessel Activity 

Examines recreational vessel activity in the area 

based on the Maritime Traffic Survey, available 

desktop information and consultation with the 

RYA / CA.   

Section 12: Other Shipping Activity Examines 

activity by cargo, tanker, passenger and military 

vessels based on the Maritime Traffic Survey and 

consultation. 

ii. Numbers, types and sizes of vessels 

presently using such areas 
 Sections 9, 10, 11 and 12 as listed in point (i) 

above.  

iii. Non-transit uses of the areas, e.g. fishing, 

day cruising of leisure craft, racing, 

aggregate dredging, etc. 

 Section 13: Consultation 

Non-transit uses of the area discussed during 
stakeholder consultation.  
Sections 9, 10, 11 & 12 as listed in point (i) 

above. 

iv. Whether these areas contain transit routes 

used by coastal or deep-draught vessels on 

passage. 

 Section 5: Existing Environment 

Based on review of Admiralty Charts. 

Section 9: Maritime Traffic Surveys. 

Determines whether these areas contain transit 

routes used by coastal or deep-draught vessels on 

passage, by examination of draught details in 

Maritime Traffic Survey data.  

v. Alignment and proximity of the site 

relative to adjacent shipping lanes 
 Section 9: Maritime Traffic Surveys 

Identifies and assesses the alignment and 

proximity of the site relative to adjacent shipping 

lanes, by analysis of Marine Traffic Survey data. 

vi. Whether the nearby area contains 

prescribed routeing schemes or precautionary 

areas 

 Section 5: Existing Environment.  

Based on review of Admiralty Charts and IMO 

Ship Routeing report. 

Section 9: Maritime Traffic Surveys 

Determines whether vessels follow prescribed 

routeing schemes and avoid precautionary areas 

by examination of vessel tracks.  

vii. Whether the site lies on or near 

prescribed or conventionally accepted 
 Section 5: Existing Environment 

Reviews prescribed zones based on Admiralty 
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Issue: OREI Response Yes/No Comments 
separation zone between two opposing routes Charts and IMO Ship Routeing report. 

Section 9: Maritime Traffic Surveys 

Reviews actual traffic behaviour based on real-

time data. 

viii. Proximity of the site to areas used for 

anchorage, safe haven, port approaches and 

pilot boarding or landing areas. 

 Section 5: Existing Environment. 

Examines the proximity of the site to areas used 

for anchorage, safe haven, port approaches and 

pilot boarding or landing areas, from analysis of 

Admiralty Charts and Sailing Directions (NP 40). 

Section 9: Maritime Traffic Surveys 

Reviews actual traffic behaviour based on real-

time data. 

ix. Whether the site lies within the 

jurisdiction of a port and/or navigation 

authority. 

 Section 5: Existing Environment 

Confirms the site lies outside the jurisdiction of 

ports and/or navigation authorities, based on 

Admiralty Charts and Sailing Directions (NP 40). 

x. Proximity of the site to existing fishing 

grounds, or to routes used by fishing vessels 

to such grounds. 

 Section 10: Fishing Vessel Activity 

Reviews the fishing vessel activity at the Project 

based on the maritime traffic survey and the 

research work reported in the Commercial 

Fisheries study.   

Section 13: Consultation and Appendix A 

Hazard Review Workshop 

Includes the opinions of local fishing 

stakeholders.  

xi. Proximity of the site to offshore 

firing/bombing ranges and areas used for any 

marine military purposes. 

 Section 5: Existing Environment 

Analysis of Admiralty Charts and Admiralty 

Sailing Directions NP 40 to determine proximity 

to military areas.   

xii. Proximity of the site to existing or 

proposed offshore oil / gas platform, marine 

aggregate dredging, marine archaeological 

sites or wrecks, Marine Protected Area or 

other exploration/exploitation sites 

 Section 5: Existing Environment 

Uses Admiralty Charts and published oil & gas 

infrastructure data to assess proximity to oil / gas 

platforms.  

Analyses GIS files based on published data from 

The Crown Estate to determine proximity to 

marine aggregate dredging sites.  

Analyses Hydrographic Charts for positions of 

wrecks in the area.  

xiii. Proximity of the site to existing or 

proposed OREI developments, in co-

operation with other relevant developers, 

within each round of lease awards. 

 Section 18 Cumulative and In-Combination 

Effects 

Considers proximity to the proposed Torr Head 

tidal energy development.  

xiv. Proximity of the site relative to any 

designated areas for the disposal of dredging 

spoil or other dumping ground 

 Section 5: Existing Environment 

Examined positions of dredging spoil grounds 

taken from Hydrographic Charts.  

xv. Proximity of the site to aids to navigation 

and/or Vessel Traffic Services (VTS) in or 

adjacent to the area and any impact thereon. 

 Section 5: Existing Environment 

Used Admiralty Sailing Directions NP 40 to 

determine proximity to VTS. 

Examined Admiralty Charts and Sailing 

Directions for positions of navigational aids.  

xvi. Researched opinion using computer 

simulation techniques with respect to the 
 Section 16: Risk Modelling and Assessment. 

Used computer simulation techniques to assess 
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Issue: OREI Response Yes/No Comments 
displacement of traffic and, in particular, the 

creation of ‘choke points’ in areas of high 

traffic density and nearby or consented OREI 

sites not yet constructed. 

present-day vessel activity and future-case with 

Project activity, with vessels being displaced 

following construction. Examined encounters, 

vessel-to-vessel collisions (with and without 

Project) and powered and drifting vessel 

allisions.  

xvii. With reference to xvi. above, the 

number and type of incidents to vessels 

which have taken place in or near to the 

proposed site of the OREI to assess the 

likelihood of such events in the future and 

the potential impact of such a situation. 

 Section 8 Maritime Incidents 

Reviews the last 10 years of incidents from MAIB 

and RNLI for the study area.  

 

 3. OREI Structures – the following should be determined: 

 

a. Whether any feature of the OREI, 

including auxiliary platforms outside the 

main generator site, mooring and anchoring 

systems, inter-device and export cabling 

could pose any type of difficulty or danger to 

vessels underway, performing normal 

operations, including fishing, anchoring and 

emergency response. 

 Section 4: Project Description Details. 
Outlines the Design Envelope, including the 

number of OREI structures, indicative layout and 

cable route options.  

Section 7: Emergency Response Overview and 

Assessment. 

Summarises the emergency response 
features of the area.  
Section 8: Maritime Incidents 

Reviews the maritime incidents that have 
occurred in the vicinity of the OREI over the 
last 10 years.  
Section 9: Maritime Traffic Surveys 

Considers whether any features of the OREI 
could pose a danger to vessels underway, 
performing normal operations or anchoring.  
Section 10: Fishing Vessel Activity 

Assesses the impact of the OREI on vessels 
engaged in fishing or transiting to fishing 
grounds.  
Section 11: Recreational Vessel Activity 

Assesses the impact of the OREI on vessels 
engaged in recreational activities.  
Section 12: Other Shipping Activity 
Assesses the impact of the OREI on other vessel 

types. 

Section 13: Consultation 
Summarises consultation regarding whether any 

features of the OREI could pose a danger to 

vessels underway, performing normal operations 

or anchoring. 

Section 15: Formal Safety Assessment and 

Appendix A 
Summarises Hazard Review Workshop regarding 

whether any features of the OREI could pose a 

danger to vessels underway, performing normal 

operations or anchoring. 

Section 16: Risk Modelling and Assessment 
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Issue: OREI Response Yes/No Comments 
Assesses the impact that the OREI will have upon 

vessel-to-vessel collisions, vessel to structure 

allision (powered, drifting and anchor dragging), 

fishing vessel allisions and recreational vessel 

collisions. 

Present a summary of results from modelling used 

to assess whether any features of the OREI could 

pose any type of difficulty or danger to vessels 

underway, performing normal operations, or 

anchoring.  

b. Clearances of wind turbine blades above 

the sea surface are not less than 22 metres 

above MHWS. 

 Not applicable. All turbine blades will be at least 

5m under water at LAT.  

c. Underwater devices 

 i.  changes to charted depth 

 ii. maximum height above seabed 

 iii. Under Keel Clearance 

 

 Section 4: Project Description Details 
Outlines the Design Envelope, including the 

planned subsurface devices. 

Section 14 Under Keel Clearance 

Discusses the approach taken to modelling the 

under keel clearance risk associated with the 

planned turbine array  
d. The burial depth of cabling and changes to 

charted depths associated with any protection 

measures. 

 

 Section 4: Project Description Details 

Describes the electrical infrastructure associated 

with the project and associated cable protection 

measures. (Further work is planned in an 

Offshore Cabling Feasibility Assessment.) 
 

 4. Assessment of Access to and Navigation Within, or Close to , an OREI  

 To determine the extent to which navigation would be feasible within the OREI site itself by assessing 

whether: 

 

a. Navigation within or close to the site 

would be safe: 
  

i. by all vessels, or 

 

ii. by specified vessel types, 

operations and/or sizes. 

 

iii. in all directions or areas, or 

 

iv. in specified directions or areas. 

 

v. in specified tidal, weather or 

other conditions 

 

 

 

Section 9: Maritime Traffic Surveys 
Reviews traffic survey to determine whether 
navigation within the site would be safe.  
Section 10: Fishing Vessel Activity 
Reviews fishing vessel activity in the area 
based on the survey data and the 
commercial fisheries technical report.  
Section 11: Recreational Vessel Activity 
Analysis 
Examines recreational vessel activity within 
the area based on the available desktop 
information and survey data. 
Section 12: Other Vessel Activity 
Examines other vessel activity within the area 
based on the survey data.  
Section 8: Review of Historical Maritime 
Incidents 
Reviews the maritime incidents that have 
occurred in the vicinity of the OREI over the 
last 10 years.  
Section 13: Consultation 
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Issue: OREI Response Yes/No Comments 
Feasibility of navigation through the site by 

different vessel types / sizes discussed during 

consultation with relevant stakeholders.  

Section 16: Risk Modelling and Assessment 

Quantitatively assessed hazards of transiting 

vessel collision, drifting vessel collision and 

change in vessel-to-vessel collision.  

b.  Navigation in and/or near the site should 

be: 
  

i. prohibited by specified vessels 

types, operations and/or sizes. 

 

ii.  prohibited in respect of 

specific activities, 

 

iii. prohibited in all areas or 

directions, or 

 

iv. prohibited in specified areas or 

directions, or 

 

v. prohibited in specified tidal or 

weather conditions, or simply 

 

vi. recommended to be avoided. 

 Relevant sections are cross-referenced under 

point a (above). 

No mandatory prohibition is planned except 

rolling safety zones during installation works. 

Information will be circulated about the positions 

and clearances of devices, including on Admiralty 

Charts, so that mariners can determine whether 

navigation through the site is safe, depending on 

their draught, etc. 

 

c. Exclusion from the site could cause 

navigational, safety or routeing problems for 

vessels operating in the area e.g. by 

preventing vessels from responding to calls 

for assistance from persons in distress 

 Section 16: Risk Modelling and Assessment, and 

Appendix A 

Considers the impact of re-routeing of traffic due 

to avoidance. 

Section 17.3 Safety Zones 

Considers the potential impact of safety zones 

during installation. 

Relevant information concerning a decision 

to seek a safety zone for a particular site 

during any point in its construction, 

extension, operation or decommissioning 

should be specified in the Environmental 

Statement accompanying the development 

application  

 Section 19: Risk Mitigation Measures and 

Monitoring 

 

Annex 2 : Navigation, collision avoidance and communications 

 
 

1. The Effect of Tides and Tidal Streams : It should be determined whether: 

 

a. Current maritime traffic flows and 

operations in the general area are affected by 

the depth of water in which the proposed 

installation is situated at various states of the 

tide i.e. whether the installation could pose 

problems at high water which do not exist at 

low water conditions, and vice versa. 

 Section 4: Project Description Details. 

Presents the depth of water in the site where the 

proposed installations are to be situated. 

Section 6: Metocean Data 

Provides tide range information. 

Section 8: Maritime Incidents 
Reviews maritime incidents that have occurred in 
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Issue: OREI Response Yes/No Comments 
the vicinity of the Project over the last 10 years 

including those related to the water depth.  

Section 9: Maritime Traffic Surveys 

Assesses current maritime traffic flows and 

operations in the general area. 

Section 16: Risk Modelling and Assessment. 

COLLRISK models take into account tides in the 

vicinity of the Project.  

b. The set and rate of the tidal stream, at any 

state of the tide, has a significant affect on 

vessels in the area of the OREI site. 

 Section 6: Metocean Data. 

Presents tidal stream data.  

Section 9: Maritime Traffic Surveys 

Assesses current maritime traffic flows and 

operations in the general area. 

Section 11: Recreational Vessel Activity 

Presents sailing directions including tidal details 

for transiting the area. 

Section 16: Risk Modelling and Assessment. 

COLLRISK models take into account tides in the 

vicinity of the Project. 

c. The maximum rate tidal stream runs 

parallel to the major axis of the proposed site 

layout, and, if so, its effect. 

 Section 6: Metocean Data. 

Presents tidal stream data.  

d. The set is across the major axis of the 

layout at any time, and, if so, at what rate. 
 Section 6: Metocean Data. 

Presents tidal stream data. 

e. In general, whether engine failure or other 

circumstance could cause vessels to be set 

into danger by the tidal stream. 

 

 Section 6: Metocean Data. 

Presents tidal stream data.  

Section 16: Risk Modelling and Assessment. 

COLLRISK drifting model take into account tides 

in the vicinity of the Project (flood and ebb 

conditions). 

f. The structures themselves could cause 

changes in the set and rate of the tidal 

stream. 

 Section 19.4 Potential Effects on Waves 
and Tidal Currents 

g. The structures in the tidal stream could be 

such as to produce siltation, deposition of 

sediment or scouring, affecting navigable 

water depths in the wind farm area or 

adjacent to the area 

 Section 19.6 Sedimentation/Scouring Impacting 

Navigable Water Depths in Area 

 

 2. Weather:  It should be determined whether: 

 

a. The site, in normal, bad weather, or 

restricted visibility conditions, could present 

difficulties or dangers to craft, including 

sailing vessels, which might pass in close 

proximity to it. 

 

 Section 6: Metocean Data. 

Presents metocean statistics for the area. 

Section 8: Maritime Incidents.  
Reviews maritime incidents that have occurred in 

the vicinity of the Project over the last 10 years 

including those related to bad weather or 

restricted visibility.  

Section 9: Maritime Traffic Surveys. 

Assesses routeing of vessels which pass in close 

proximity to the site based on conditions 

experienced during 2 x 14 days summer and 

winter.   
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Issue: OREI Response Yes/No Comments 
Section 16: Risk Modelling and Assessment. 

Risk models take into account all-year weather 

conditions in the vicinity, including probability of 

fog which historically has been shown to increase 

collision risk.  

b. The structures could create problems in 

the area for vessels under sail, such as wind 

masking, turbulence or sheer. 

 Section 19.5: Additional Navigation Issues – 

Impacts of Structures on Wind 

Masking/Turbulence or Shear. 

Assesses whether wind masking, turbulence or 

sheer could create problems in the area for 

vessels under sail. There are not expected to be 

any significant impacts. 

c. In general, taking into account the 

prevailing winds for the area, whether engine 

failure or other circumstances could cause 

vessels to drift into danger, particularly if in 

conjunction with a tidal set such as referred 

to above.  

 Section 15: Formal Safety Assessment and 

Appendix A. 

Drifting vessels discussed during the Hazard 
Review Workshop.  
Section 16: Risk Modelling and Assessment. 

Drifting ship collision model assesses whether 

vessels could drift into danger. The model has 

been run for different tides. 

 

 3. Collision Avoidance and Visual Navigation: It should be determined whether: 

 
a. The layout design will allow safe transit 

through the OREI by SAR helicopters and 

vessels. 

 Final layout will be submitted to the MCA for 

approval. No issues expected for helicopter due to 

limited surface structures. Lifeboats should have 

sufficient under keel clearance in all but the most 

extreme conditions (low tide / high waves).  

b. The MCA’s Navigation Safety Branch and 

Maritime Operations branch will be 

consulted on the layout design and 

agreement will be sought. 

 Final layout will be submitted to the MCA for 

approval.  

c. The layout design has been or will be 

determined with due regard to safety of 

navigation and Search and Rescue. 

 Final layout will be submitted to the MCA for 

approval. No issues expected due to limited 

surface structures.  

d.i. The structures could block or hinder the 

view of other vessels under way on any 

route. 

 Section 19.3: Visual Navigation and Collision 

Avoidance.  

No significant visual impacts are expected based 

on relatively small number and size of surface 

structures.  

d.ii. The structures could block or hinder the 

view of the coastline or of any other 

navigational feature such as aids to 

navigation, landmarks, promontories, etc 

 Section 19.3: Visual Navigation and Collision 

Avoidance.  

No significant visual impacts are expected based 

on relatively small number and size of surface 

structures.  

 

 4. Communications, Radar and Positioning Systems - To provide researched opinion of a generic 

and, where appropriate, site specific nature concerning whether: 

 

a. The structures could produce radio 

interference such as shadowing, reflections 

or phase changes, and emissions with respect 

to any frequencies used for marine 

 Section 19.9: Impact on Marine Systems 

Summarises the available research.  
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Issue: OREI Response Yes/No Comments 
positioning, navigation and timing (PNT) or 

communications, including GMDSS and 

AIS, whether ship borne, ashore or fitted to 

any of the proposed structures, to: 

 

i. Vessels operating at a safe navigational 

distance 

 

ii. Vessels by the nature of their work 

necessarily operating at less than the safe 

navigational distance to the OREI, e.g. 

support vessels, survey vessels, SAR assets. 

 

iii. Vessels by the nature of their work 

necessarily operating within the OREI. 

b. The structures could produce radar 

reflections, blind spots, shadow areas or 

other adverse effects: 
 

i. Vessel to vessel; 

 

ii. Vessel to shore; 

 

iii. VTS radar to vessel; 

 

iv. Racon to/from vessel. 

 Section 5: Existing Environment 

Determines presence of aids to navigation and 

landmarks in the vicinity.  

Section 19.9: Impacts on Marine Systems 

No significant issues are anticipated. 

c. The structures and generators might 

produce sonar interference affecting fishing, 

industrial or military systems used in the 

area. 

 Section 19.7: Structures and Generators 

Affecting Sonar Systems in Area 

Indicates no evidence has been found regarding 

sonar interference. 

d. The site might produce acoustic noise 

which could mask prescribed sound signals. 
 Section 19.10: Noise Impact 

References the noise impact assessment for the 

Project. No significant masking is expected. 

e. Generators and the seabed cabling within 

the site and onshore might produce electro-

magnetic fields affecting compasses and 

other navigation systems. 

 Section 19.8: Electromagnetic Interference on 

Navigation Equipment 
Any generated fields are expected to be very 

weak. 

 

 5. Marine Navigational Marking : It should be determined: 

 

a. How the overall site would be marked by 

day and by night throughout construction, 

operation and decommissioning phases, 

taking into account that there may be an 

ongoing requirement for marking on 

completion of decommissioning, depending 

on individual circumstances. 

 Section 13: Consultation. 
CIL have been consulted and provide general 

advice. Detailed guidance on marking and 

lighting will be sought from CIL (and MCA) once 

the layout has been finalised.  

b. How individual structures on the perimeter 

of and within the site, both above and below 

the sea surface, would be marked by day and 

by night. 

 As point (a) above. CIL and IALA guidance to be 

followed.  

c. If the specific OREI structure would be 

inherently radar conspicuous from all 
 As point (a) above. Dependent on final design and 

whether surface piercing elements are used. 
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Issue: OREI Response Yes/No Comments 
seaward directions (and for SAR and 

maritime surveillance aviation purposes) or 

would require passive enhancers. 

d. If the site would be marked by additional 

electronic means e.g. Racons 
 As point (a) above.  

e. If the site would be marked by an AIS 

transceiver, and if so, the data it would 

transmit. 

 As point (a) above. CIL have indicated a single 

AIS AtoN may be employed. 

f. If the site would be fitted with audible 

hazard warning in accordance with IALA 

recommendations 

 As point (a) above. CIL and IALA guidance to be 

followed. 

g. If the structure(s) would be fitted with 

aviation lighting, and if so, how these would 

be screened from mariners or guarded 

against potential confusion with other 

navigational marks and lights. 

 Dependent on final design and whether surface 

piercing elements are used. Further consultation 

with CIL and/or CAA as appropriate.  

h. Whether the proposed site and/or its 

individual generators complies in general 

with markings for such structures, as 

required by the relevant GLA in 

consideration of IALA guidelines and 

recommendations. 

 As point (a) above. CIL and IALA guidance to be 

followed. 

i. The aids to navigation specified by the 

GLAs are being maintained such that the 

‘availability criteria’, as laid down and 

applied by the GLAs, is met at all times.  

 As point (a) above. CIL and IALA guidance to be 

followed. 

j. The procedures that need to be put in place 

to respond to casualties to the aids to 

navigation specified by the GLA, within the 

timescales laid down and specified by the 

GLA. 

 As point (a) above. CIL and IALA guidance to be 

followed. 

k. The ID marking will conform to a 

spreadsheet layout, sequential, aligned with 

SAR lanes and avoid the letters O and I. 

 ID markings for final layout to be agreed with the 

MCA. 

l. Working lights will not interfere with 

AtoN or create confusion for the Mariner 

navigating in or near the OREI. 

 As point (a) above. CIL and IALA guidance to be 

followed. 

 

 6. Hydrography - In order to establish a baseline, confirm the safe navigable depth, monitor seabed 

mobility and to identify underwater hazards, detailed and accurate hydrographic surveys are included or 

acknowledged for the following stages and to MCA specifications: 

 
 

i. Pre-consent: The site and its immediate 

environs extending to 500m outside of the 

development area shall be undertaken as part 

of the licence and/or consent application. The 

survey shall include all proposed cable 

route(s). 

 Surveys have been carried out. FHT to discuss 

data requirements with the MCA.  

ii. Post-construction: Cable route(s)  FHT to discuss data requirements with the MCA. 
iii. Post-decommissioning of all or part of the 

development: Cable route(s) and the area 
 FHT to discuss data requirements with the MCA. 
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Issue: OREI Response Yes/No Comments 
extending to 500m from the installed 

generating assets area. 

 

Annex 3: MCA template for assessing distances between wind farm boundaries and 

shipping routes 

 

 
“Shipping Route” template and Interactive Boundaries – where appropriate, the following should be 

determined: 

 
a. The safe distance between a shipping route 

and turbine boundaries. 

 

 Section 9: Maritime Traffic Surveys 

Assesses routeing of vessels which pass in close 

proximity to the site   

Section 16.3 Base Case with Project Risk 

Discusses assumptions on displacement of traffic 

due to structures (surface and subsea).  

b. The width of a corridor between sites or 

OREIs to allow safe passage of shipping. 
 As point (a) above. The indicative layout is based 

on two rows of surface hubs approximately 900-

1,000m apart. It has been conservatively assumed 

some vessels will navigate between these 

structures within the risk modelling.  

 

Annex 4: Safety and mitigation measures recommended for OREI during 

construction, operation and decommissioning. 

 
Mitigation and safety measures will be 

applied to the OREI development 

appropriate to the level and type of risk 

determined during the Environmental Impact 

Assessment (EIA).The specific measures to 

be employed will be selected in consultation 

with the Maritime and Coastguard Agency 

and will be listed in the developer’s 

Environmental Statement (ES). These will be 

consistent with international standards 

contained in, for example, the Safety of Life 

at Sea (SOLAS) Convention - Chapter V, 

IMO Resolution A.572 (14)3 and Resolution 

A.671(16)4 and could include any or all of 

the following: 

 Section 19: Risk Mitigation Measures and 

Monitoring 

i. Promulgation of information and warnings 

through notices to mariners and other 

appropriate maritime safety information 

(MSI) dissemination methods. 

 Section 19: Risk Mitigation Measures and 

Monitoring 

ii. Continuous watch by multi-channel VHF, 

including Digital Selective Calling (DSC). 
 Section 19: Risk Mitigation Measures and 

Monitoring 

iii. Safety zones of appropriate configuration, 

extent and application to specified vessels
1
 

 As above. Also refer to Section 17.3 Safety Zones. 

                                                 
1 As per SI 2007 No 1948 “The Electricity (Offshore Generating Stations) (Safety Zones) (Application Procedures 

and Control of Access) Regulations 2007. 
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Issue: OREI Response Yes/No Comments 
iv. Designation of the site as an area to be 

avoided (ATBA). 
 N/A 

v. Provision of AtoN as determined by the 

GLA 
 Section 13: Consultation. 

CIL have been consulted and provide general 

advice. Detailed guidance on marking and 

lighting will be sought from CIL (and MCA) once 

the layout has been finalised. 
vi. Implementation of routeing measures 

within or near to the development. 

 

 N/A 

vii. Monitoring by radar, AIS, CCTV or 

other agreed means 

 

 Section 19: Risk Mitigation Measures and 

Monitoring 

viii. Appropriate means for OREI operators 

to notify, and provide evidence of, the 

infringement of safety zones. 

 Section 19: Risk Mitigation Measures and 

Monitoring 

ix. Creation of an Emergency Response 

Cooperation Plan with the MCA’s Search 

and Rescue Branch for the construction 

phase onwards. 

 Section 19: Risk Mitigation Measures and 

Monitoring 

x. Use of guard vessels, where appropriate  Section 19: Risk Mitigation Measures and 

Monitoring 
xi. Any other measures and procedures 

considered appropriate in consultation with 

other stakeholders. 

 Section 19: Risk Mitigation Measures and 

Monitoring 

 

Annex 5: Standards, procedures and operational requirements in the event of search 

and rescue, maritime assistance service counter pollution or salvage incident in or 

around an OREI, including generator/installation control and shutdown. 

 
The MCA, through HM Coastguard, is required to provide Search and Rescue and emergency response within 

the sea area occupied by all offshore renewable energy installations in UK waters. To ensure that such 

operations can be safely and effectively conducted, certain requirements must be met by developers and 

operators. 

a. An ERCoP will be developed for the 

construction, operation and decommissioning 

phases of the OREI. 

 Section 7 7.Emergency Response Overview and 

Assessment 

Confirms an ERCoP will be developed. 

b. The MCA’s guidance document Offshore 

Renewable Energy Installation: 

Requirements, Advice and Guidance for 

Search and Rescue and Emergency Response 

for the design, equipment and operation 

requirements will be followed. 

 

 Section 7 7.Emergency Response Overview and 

Assessment 

Confirms the project will meet MCA 

requirements.  
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Offshore Renewable Energy Installations 

 

Methodology for Assessing the Marine Navigational Safety & Emergency Response 

Risks of Offshore Renewable Energy Installations 

 

General Comments: 

 

Section  Yes No Reference notes/Remarks 

A1: Overview and guidance on 

navigation safety issues. 

  Section 2: Guidance, Legislation and 

Consultation. 

A2: Overview of FSA.   Section 2: Guidance, Legislation and 

Consultation. 

Section 14: Formal Safety Assessment. 

A3: Lessons learned.   Section 3.6: Data Sources – Lessons 

Learned. 

Entire NRA takes into account Lessons 

Learned within the offshore industry.  

B1: Base case traffic densities 

and types. 

  Section 9: Maritime Traffic Surveys. 

Section 10: Fishing Vessel Activity. 

Section 11: Recreational Vessel Activity.  

Section 12: Other Shipping Activity.  

 

B2:  Future traffic densities and 

types. 

  Section 15: Risk Modelling and Assessment. 

B3: The marine environment :    

B3.1 Technical & operational 

analysis 

  Section 6: Project Description Details. 

B3.2 Generic TOA   Section 9: Maritime Traffic Surveys. 

B3.3 Potential accidents   Section 14: Formal Safety Assessment and 

Appendix A. 

Section 15: Risk Modelling and Assessment. 

B3.4 Affected navigational 

activities 

  Section 9: Maritime Traffic Surveys. 

Section 10: Fishing Vessel Activity. 

Section 11: Recreational Vessel Activity.  

Section 12: Other Shipping Activity.  

Section 14: Formal Safety Assessment and 

Appendix A. 

Section 15: Risk Modelling and Assessment. 

B3.5 Effects of wind farm 

structures 

  Section 15: Risk Modelling and Assessment. 

B3.6 Development phases   Section 4: Project Description Details. 

B3.7 Other structures & 

features 

  Section 4: Project Description Details 

B3.8 Vessel types involved   Section 9: Maritime Traffic Surveys. 
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Section  Yes No Reference notes/Remarks 

Section 10: Fishing Vessel Activity. 

Section 11: Recreational Vessel Activity. 

Section 12: Other Shipping Activity. 

B3.9 Conditions affecting 

navigation 

  Section 6: Metocean Data  

Section 15: Risk Modelling and Assessment. 

B3.10 Human actions   Section 9: Maritime Traffic Surveys. 

Section 10: Fishing Vessel Activity. 

Section 11: Recreational Vessel Activity.  

Section 12: Other Shipping Activity. 

Section 14: Formal Safety Assessment and 

Appendix A. 

C1: Hazard Identification   Section 14: Formal Safety Assessment and 

Appendix A. 

C2: Risk Assessment   Section 14: Formal Safety Assessment and 

Appendix A. 

C3: Hazard log   Section 14: Formal Safety Assessment and 

Appendix A. 

C4: Level of risk   Section 14: Formal Safety Assessment and 

Appendix A. 

C5: Influences on level of risk   Section 14: Formal Safety Assessment and 

Appendix A. 

Section 14: Risk Modelling and Assessment. 

C6: Tolerability of residual risk   Section 14: Formal Safety Assessment and 

Appendix A. 

D1 : Appropriate risk 

assessment 

  Entire NRA Document.   

D2 : MCA approval for 

assessment tools and techniques 

  Section 3: Data Sources. 

Section 14: Formal Safety Assessment and 

Appendix A. 

D3: Demonstration of results   Section 14: Formal Safety Assessment and 

Appendix A. 

D4 : Area traffic assessment   Section 9: Maritime Traffic Surveys. 

Section 10: Fishing Vessel Activity. 

Section 11: Recreational Vessel Activity.  

Section 12: Other Shipping Activity. 

D5 : Specific traffic assessment   Section 9: Maritime Traffic Surveys. 

Section 10: Fishing Vessel Activity. 

Section 11: Recreational Vessel Activity.  

Section 12: Other Shipping Activity. 

E1 : Risk control log   Section 14: Formal Safety Assessment and 

Appendix A. 

E2 : Cost benefit assessment   Section 14: Formal Safety Assessment and 

Appendix A. 
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Section  Yes No Reference notes/Remarks 

E3 : Assessment of equity to 

stakeholders 

  Assessment of equity to stakeholders will be 

carried out if required.  

F1: Tolerability of risk claim   Section 14: Formal Safety Assessment and 

Appendix A. 

G1 : Hazard identification 

checklist 

  Section 14: Formal Safety Assessment and 

Appendix A. 

G2 : Risk control checklist   Section 14: Formal Safety Assessment and 

Appendix A. 

G3 : MCA MGN 543 

compliance checklist 

  Appendix B: MGN 543 Checklist.  
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1. Introduction 

This Appendix presents an assessment of the consequences of allision and collision incidents, 

in terms of people and the environment, due to the impact of the proposed Project. 

 

The significance of the impact of the Project is also assessed based on risk evaluation criteria 

and comparison with historical accident data in the UK waters
1
. 

2. Risk Evaluation Criteria 

2.1 Risk to People 

With regard to the assessment of risk to people two measures are considered, namely; 

 

 Individual Risk 

 Societal Risk 

2.1.1 Individual Risk (per Year) 

This measure considers whether the risk from an accident to a particular individual changes 

significantly due to the Project. Individual risk considers not only the frequency of the 

accident and the consequence (likelihood of death), but also the individual’s fractional 

exposure to that risk, i.e., the probability of the individual of being in the given location at the 

time of the accident. 

 

The purpose of estimating the Individual Risk is to ensure that individuals, who may be 

affected by the presence of the Project, are not exposed to excessive risks. This is achieved by 

considering the significance of the change in individual risk resulting from the presence of 

the Project, relative to the background individual risk levels. 

 

Annual individual risk levels to crew (i.e., the annual fatality risk of an average crew 

member) for different ship types are presented in Figure 2.1 (Ref.i). The figure also 

highlights the risk acceptance criteria as suggested in International Maritime Organisation 

(IMO) Marine Safety Committee (MSC) 72/16. 

 

                                                 
1
 In this technical note, UK waters means the UK Exclusive Economic Zone and UK territorial waters means 

within the 12 nautical miles limit. 
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Figure 2.1 Individual Risk Levels and Acceptance Criteria per Ship Type 

Typical bounds defining the As Low As Reasonably Practicable (ALARP) regions for 

decision making within shipping are as follows. 

Table 2.1 Individual Risk ALARP Criteria 

Individual Lower Bound for ALARP Upper Bound for ALARP 

To crew member 10
-6

 10
-3

 

To passenger 10
-6

 10
-4

 

3
rd

 party 10
-6

 10
-4

 

New ship target 10
-6

 Above values reduced by one 

order of magnitude 

 

On a UK basis, the Marine Coastguard Agency (MCA) website presents individual risks for 

various UK industries based on Health and Safety Executive (HSE) data for 1987-91 (Ref. ii). 

The risks for different industries are compared in Figure 2.2.  

 

The individual risk for sea transport of 2.9 x 10
-4

 per year is consistent with the worldwide 

data presented in Figure 2.1, whilst the individual risk for sea fishing of 1.2 x 10
-3

 per year is 

the highest across all of the industries listed. 
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Figure 2.2 Individual Risk per Year for various UK Industries 

2.1.2 Societal Risk 

Societal Risk is used to estimate risks of accidents affecting many persons, e.g., catastrophes, 

and acknowledging risk averse or neutral attitudes. Societal Risk includes the risk to every 

person, even if a person is only exposed on one brief occasion to that risk. For assessing the 

risk to a large number of affected people, societal risk is desirable because individual risk is 

insufficient in evaluating risks imposed on large numbers of people. 

 

Within this assessment societal risk (navigational based) can be assessed for the 

development, giving account to the change in risk associated with each accident scenario 

caused by the introduction of the structures. Societal risk may be expressed as: 

 

 Annual fatality rate: frequency and fatality are combined into a convenient one-

dimensional measure of Societal Risk. This is also known as Potential Loss of Life (PLL). 

 

 FN-diagrams showing explicitly the relationship between the cumulative frequency of an 

accident and the number of fatalities in a multi-dimensional diagram. 

 

When assessing societal risk this study focuses on PLL, which takes into account the number 

of people likely to be involved in an incident (which is higher for passenger ferries, for 

example), and assesses the significance of the change in risk compared to background risk 

levels for the UK. 
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2.2 Risk to Environment 

For risk to the environment, the key criteria considered in terms of the effect of the Project is 

the potential amount of oil spilled from the vessel involved in an incident.  

 

It is recognised there will be other potential pollution, e.g., hazardous containerised cargoes, 

however, oil is considered the most likely pollutant and the extent of predicted oil spills will 

provide an indication of the significance of pollution risk due to the Project compared to 

background pollution risk levels for the UK. 

http://www.anatec.com/


Project: A3299 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment – Appendix C www.anatec.com 

 

 

Date: 01.11.2016 Page:  5 

Doc: 4_FHT_TA_15.1C_Consequences   

 

3. MAIB Incident Analysis 

3.1 All Incidents 

All UK commercial vessels are required to report accidents to Marine Accident Investigation 

Branch (MAIB). Non-UK vessels do not have to report unless they are in a UK port or are in 

12 nautical mile territorial waters and carrying passengers to a UK port. There are no 

requirements for non-commercial recreational craft to report accidents to MAIB, however, a 

significant proportion of these incidents are reported and investigated by the MAIB. 

 

A total of 19,130 accidents, injuries and hazardous incidents were reported to MAIB between 

1 January 1994 and 27 September 2005 involving 21,140 vessels (some incidents such as 

collisions involved more than one vessel). 72% of incidents were in UK waters with 28% 

reported in foreign waters. 

 

The locations
1
 of incidents reported in the vicinity of the UK are presented in Figure 3.1, 

colour-coded by type. 

 

 

Figure 3.1 Incident Locations by Type (MAIB 1994-Sep 2005) 

 

                                                 
1
 MAIB aim for 97% accuracy in reporting the locations of incidents. 
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The distribution of incidents by year is presented in Figure 3.2. 

 

 

Figure 3.2 Incidents per Year (MAIB 1994-Sep 2005) 

The average number of incidents per year, excluding 2005 which is a part-year, was 1,621. 

There is a declining trend in incidents. 

 

The distribution by incident type is presented in Figure 3.3. 

 

 

Figure 3.3 Incidents by Incident Type (MAIB 1994-Sep 2005) 
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Therefore, the most common incident types were Accident to Person
1
 (40%), Machinery 

Failure (24%) and Hazardous Incident (13%). Collisions and Contacts (or Allisions) each 

represented 3% of total incidents. 

 

The distribution of vessel type categories involved in incidents is presented in Figure 3.4. 

 

 

Figure 3.4 Incidents by Vessel Type (MAIB 1994-Sep 2005) 

The most common vessel types involved in incidents were fishing vessels (35%), passenger 

vessels (25%) and other commercial vessels (17%), which includes offshore industry vessels, 

tugs, workboats and pilot vessels. 

 

The total number of fatalities per year (divided into crew, passenger and other) reported in the 

MAIB incidents is presented in Figure 3.5. 

 

                                                 
1
 Where the incident is an accident to a vessel, e.g., collision or machinery failure, it would be reported under 

this vessel accident category. 
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Figure 3.5 Number of Fatalities (MAIB 1994-Sep 2005) 

The average number of fatalities per year, excluding 2005 which is a part-year, was 115. The 

sinking of the ‘Estonia’ passenger ferry in the Baltic Sea in 1994, which resulted in a reported 

852 fatalities, dominates the figures. If 1994 were excluded, the average number of fatalities 

per year would drop to 42. 

 

Considering only the incidents reported to have occurred in UK territorial waters, the number 

of fatalities per year is presented in Figure 3.6. 

 

 

Figure 3.6 Number of Fatalities for Incidents in UK Waters (MAIB 1994-Sep 2005) 
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Therefore, the average number of fatalities per year in UK territorial waters between 1994 

and 2004 was 29. 

 

The distribution of fatalities in UK waters by vessel type and person category is presented in 

Figure 3.7. 

 

  

Figure 3.7 Fatalities by Vessel Type for Incidents in UK (MAIB 1994-Sep 2005) 

It can be seen that the majority of fatalities in the UK occurred to fishing vessels and pleasure 

craft, with crew members the main people involved. 

3.2 Collision Incidents 

MAIB define a collision incident as “vessel hits another vessel that is floating freely or is 

anchored (as opposed to being tied up alongside).” 

 

A total of 623 collisions were reported to MAIB between 1 January 1994 and 27 September 

2005 involving 1,241 vessels (in a handful of cases the other vessel involved was not logged). 

 

The locations of collisions reported in the vicinity of the UK are presented in Figure 3.8. 
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Figure 3.8 Collision Incident Locations (MAIB 1994-Sep 2005) 

The distribution of all collision incidents by year is presented in Figure 3.9. 

 

 

Figure 3.9 Collisions per Year (MAIB 1994-Sep 2005) 

The average number of collisions per year, excluding 2005 which is a part-year, was 51. 
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The distribution of vessel types involved in collisions is presented in Figure 3.10. 

 

 

Figure 3.10 Collisions by vessel Type (MAIB 1994-Sep 2005) 

Therefore, the most common vessel type involved in collisions were fishing vessels (25%), 

dry cargo vessels (22%), other commercial vessels (19%) and non-commercial pleasure craft 

(18%). 

 

Finally, the total number of fatalities per year (divided into crew and passenger) reported in 

all MAIB collisions is presented in Figure 3.11. 
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Figure 3.11 Fatalities from Collisions (MAIB 1994-Sep 2005) 

The average number of fatalities per year, excluding 2005 which is a part-year, was 1.8. 

 

Details on the 12 incidents reported by MAIB that involved fatalities are presented in Table 

3.1. In each case the first vessel listed suffered the losses. It can be seen that most incidents 

involved fishing vessels and recreational craft.  

Table 3.1 Fatal Collision Incidents (MAIB 1994-Sep 2005) 

Date Description Fatalities 

Nov 1994 Beam trawler collision with bulk carrier 

Foreign waters, high seas, moderate visibility and sea state 

6 

Jun 1998 Seine netter collision with container ship 

Foreign waters, high seas, good visibility, moderate seas 

5 

Feb 1995 Stern trawler collision with supply ship 

Foreign waters, river/canal, good visibility, moderate seas 

1 

Mar 1997 Stern trawler collision with other fishing vessel 

Foreign waters, good visibility, calm seas 

1 

Jun 1998 RIB collision with other RIB 

UK territorial waters, river/canal 

1 

Mar 1999 Fishing vessel collision with container ship 

Foreign waters, coastal waters, good visibility 

1 

Aug 2001 Pleasure craft collision with small commercial motor vessel 

UK territorial waters 

1 

Oct 2001 General cargo vessel collision with chemical tanker 

UK territorial waters, coastal waters, good visibility 
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Date Description Fatalities 

Aug 2002 Speed craft collision with another speed boat 

UK waters, unspecified location, good visibility, calm seas 

1 

May 2004 Port service tug collision with passenger ferry (during towing) 

Foreign waters, coastal waters 

1 

Jun 2004 Pleasure craft collision with other pleasure craft 

Foreign waters, river/canal 

1 

Jul 2005 Pleasure craft collision with (1 passenger fatality) 

UK territorial waters, coastal waters, good visibility, calm seas 

1 

 

A more detailed description of the two incidents which resulted in multiple fatalities is 

provided below: 

 

 Collision between bulk carrier and beam trawler in eastward lane of Terschelling - 

German Bight Traffic Separation Scheme (TSS). Both vessels were on passage. Visibility 

was about 5 miles. Collision caused extensive damage to beam trawler and vessel rapidly 

flooded and sank with loss of her 6 crew, all of whom were Dutch nationals. Collision 

was primarily caused by Master of bulk carrier failing to take early and substantial action 

when complying with his obligation to keep out of the way. 

 

 The fishing vessel was on an easterly course while on passage from Firth of Forth to 

Esbjerg, and the container ship was on a north-westerly course from Hamburg to 

Gothenburg. The fishing vessel was the give-way vessel but did not alter course and 

speed, the cause of which could not be established. The chief officer of the container ship 

did not alter course until it was too late and the two vessels collided. The fishing vessel 

foundered so quickly that all hands were trapped inside the accommodation and the 

container ship was so badly damaged that she had to use Esbjerg as a port of refuge. 

3.3 Contact (or Allision) Incidents 

MAIB define a contact (or allision) incident as “vessel hits an object that is immobile and is 

not subject to the collision regulations e.g. buoy, post, dock (too hard), etc. Also, another ship 

if it is tied up alongside. Also floating logs, containers etc.” 

 

A total of 609 contacts were reported to MAIB between 1 January 1994 and 27 September 

2005 involving 663 vessels. 

 

The locations of contacts reported in the vicinity of the UK are presented in Figure 3.12. 
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Figure 3.12 Contact Incident Locations (MAIB 1994-Sep 2005) 

The distribution of contact incidents by year is presented in Figure 3.13. 

 

 

Figure 3.13 Contact Incidents per Year (MAIB 1994-Sep 2005) 

The average number of contacts per year, excluding 2005 which is a part-year, was 50. 
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The distribution of vessel types involved in contacts is presented in Figure 3.14. 

 

 

Figure 3.14 Contacts by Vessel Type (MAIB 1994-Sep 2005) 

Therefore, the most common vessel type involved in contacts were passenger ferries (27%), 

other commercial vessels (24%) and dry cargo vessels (22%). 

 

There were no fatalities in any of the contact incidents recorded by MAIB. 
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4. Fatality Risk 

4.1 Introduction 

This section uses the MAIB incident data along with information on average manning levels 

per vessel type to estimate the probability of fatality in a marine incident associated with the 

Project. 

 

The proposed Project is assessed to have the potential to affect the following incidents: 

 

 Passing Powered Allision with Structure; 

 Passing Drifting Allision with Structure; and 

 Vessel-to-Vessel Collision. 

 

Of these incidents, only vessel-to-vessel collisions match the MAIB definition of collisions 

and hence the fatality analysis presented in Section 3.2 is considered to be directly applicable 

to these types of incidents. 

 

The other scenarios of passing powered and passing drifting allisions with the structures are 

technically contacts. From Section 3.3 it can be seen that none of the 609 contact incidents 

reported by MAIB between 1994 and 2005 resulted in fatalities.  

 

However, as the mechanics involved in a vessel contacting an underwater turbine rotor blade 

or surface hub may differ in severity from hitting, for example, a buoy, quayside or moored 

vessel, the MAIB collision fatality risk rate has also been conservatively applied for these 

incidents. 

4.2 Fatality Probability 

Twelve of the 623 collision incidents reported by MAIB resulted in one or more fatalities. 

This represents a 2% probability that a collision will lead to a fatal accident. A total of 21 

fatalities resulted from the collision incidents.  

 

To assess the fatality risk for personnel on-board a vessel, either crew, passenger or other, the 

number of persons involved in the incidents needs to be estimated. From an ILO survey of 

seafarers during 1998-99 (Ref. iii), the average commercial vessel had a crew of 17. For other 

(non-commercial vessels) such as naval craft and Royal National Lifeboat Institute (RNLI) 

lifeboats the average crew has been estimated to be 20. On-board fishing vessels and pleasure 

craft the average crew has been estimated to be five. Finally, for passenger vessels it is 

estimated that the average number of passengers carried, in addition to crew, is 300 (based on 

UK sea passenger movements on principal ferry routes, Ref. iv). 

 

It is recognised these numbers can be substantially higher or lower on an individual vessel 

basis depending on size, subtype, etc., but applying reasonable averages is considered 

sufficient for this analysis. 
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Using the average number of persons carried along with the vessel type information involved 

in collisions reported by MAIB (see Figure 3.10), gives an estimated 50,000 personnel on-

board the ships involved in the collisions. 

 

Based on 21 fatalities, the overall fatality probability in a collision for any individual on-

board is approximately 4.3 x 10
-4 

per collision (0.04%).  

 

It is considered inappropriate to apply this rate uniformly as the statistics clearly shown that 

the majority of fatalities tend be associated with smaller craft, such as fishing vessels and 

recreational vessels. Therefore, the fatality probability has been subdivided into two 

categories of vessel as presented in Table 4.1. 

Table 4.1 Fatality Probability per Incident per Vessel Category 

Vessel Category Sub Categories Fatalities People 

Involved 

Fatality 

Probability 

Commercial Dry cargo, passenger, 

tanker, etc. 

3 46,200 6.5E-05 

Non-Commercial Fishing, pleasure, etc. 18 3,120 5.8E-03 

 

From the above table it can be seen the risk is approximately two orders of magnitude higher 

for people on-board non-commercial vessels. 

http://www.anatec.com/


Project: A3299 

 
Client: Fair Head Tidal Energy Park Ltd. 

Title: Fair Head Tidal Energy Project – Navigation Risk Assessment – Appendix C www.anatec.com 

 

 

Date: 01.11.2016 Page:  18 

Doc: 4_FHT_TA_15.1C_Consequences   

 

4.3 Fatality Risk due to Project 

The base case and future case annual allision and collision frequency levels without and with 

the Project are summarised below. 

Table 4.2 Summary of Annual Allision and Collision Frequency Results 

Allision 

and 

Collision 

Scenario 

Base Case Future Case 

Without With Change Without With Change 

Passing 

Powered 

-- 1.01E-02 1.01E-02 -- 1.22E-02 1.22E-02 

Passing 

Drifting 

-- 1.43E-03 1.43E-03 -- 1.71E-03 1.71E-03 

Vessel-to-

Vessel 

1.04E-03 1.04E-03 Negligible 1.25E-03 1.25E-03 Negligible 

Total 1.04E-03 1.26E-02 1.16E-02 1.25E-03 1.51E-02 1.39E-02 

 

The average manning/persons on-board (POB) of vessels operating in the area of the site is 

estimated in Table 4.3. 

Table 4.3 Vessel types, incidents and average persons exposed 

Vessel Type Allision / Collision 

Incidents 

Average Manning / POB
*
 

Cargo/Offshore Passing powered, passing 

drifting, vessel-to-vessel. 

15 

Tanker Passing powered, passing 

drifting, vessel-to-vessel. 

20 

Passenger Ferry Passing powered, passing 

drifting, vessel-to-vessel. 

15 

Miscellaneous - Coastal 

Traffic (Fishing / Pleasure) 

Passing powered, passing 

drifting, vessel-to-vessel. 

6 

*
 The average manning reflects the vessels most likely to be transiting the study area. For example, the most 

likely passenger vessel is the Kintyre Express service which takes up to 12 passengers, as well as crew.  

 

Combining the allision / collision frequency, the estimated number of persons onboard each 

vessel type (Table 4.3) and the estimated fatality probability for that vessel category (Table 

4.1), the annual increase in Potential Loss of Life (PLL) due to the impact of the development 

is estimated to be as follows: 

 

 Base Case PLL:  4.0 x 10
-4

 fatalities per year 
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 Future Case PLL:  4.8 x 10
-4

 fatalities per year 

 

The estimated base case traffic (with project) annual PLL increase equates to an average of 

one additional fatality in 2,500 years, whilst the future case traffic (with project) PLL 

increase corresponds to an average of one additional fatality in 2,080 years. The vast majority 

of this risk is associated with the coastal traffic route that currently transits through the site.  

 

Converting the PLL to individual risk per annum (IRPA) based on the average number of 

mariners exposed on the coastal route, the IRPA is estimated to be 6.7 x 10
-6

 (base case) and 

8.0 x 10
-6

 (future case). 

 

This calculation assumes that the risk is shared between 10 vessels, which is conservative 

based on the variety of different vessels identified in the traffic surveys. 

4.4 Significance of Increase in Fatality Risk  

The overall increase in PLL estimated due to the development is 4.0 x 10
-4 

fatalities per year 

(base case), which equates to one additional fatality in 2,500 years. This is a small change 

compared to the MAIB statistics which indicate an average of 29 fatalities per year in UK 

territorial waters. 

 

In terms of individual risk to people, the increase in the order of 10
-6

 is relatively low 

compared to the background risk level for the UK sea transport industry of 2.9 x 10
-4

 per 

year, and the UK sea fishing industry of 1.2 x 10
-3

 per year. 
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5. Pollution Risk 

5.1 Historical Analysis 

The pollution consequences of a collision in terms of oil spill depend on the following: 

 

 Spill probability (i.e., likelihood of outflow following an accident) 

 Spill size (amount of oil) 

 

Two types of oil spill are considered: 

 

 Fuel oil spills from bunkers (all vessel types)  

 Cargo oil spills (laden tankers) 

 

The research undertaken as part of the DfT’s Marine Environmental High Risk Areas 

(MEHRAs) project (Ref. v) has been used as it was comprehensive and based on worldwide 

marine spill data analysis. 

 

From this research, the overall probability of a spill per accident was calculated based on 

historical accident data for each accident type as presented in Figure 5.1. 

 

 

Figure 5.1 Probability of an Oil Spill Resulting from an Accident 

Therefore, it was estimated that 13% of ship collisions result in a fuel oil spill and 39% of 

collisions involving a laden tanker result in a cargo oil spill. 

 

In the event of a bunker spill, the potential outflow of oil depends on the bunker capacity of 

the vessel. Historical bunker spills from ships have generally been limited to a size below 

50% of the bunker capacity, and in most incidents much lower. For the types and sizes of 

passing merchant ships in the study area, an average spill size of 100 tonnes of fuel oil is 

considered to be a conservative assumption.  
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For cargo spills from laden tankers, the spill size can vary significantly. International Tanker 

Owners Pollution Federation limited (ITOPF) report the following spill size distribution for 

tanker collisions between 1974 and 2004. 

 

 

Figure 5.2 Spill Size Distribution in Tanker Collision Incidents (ITOPF 1974-2004) 

31% of spills are below 7 tonnes, 52% are between 7 and 700 tonnes and 17% are greater 

than 700 tonnes. Based on this data and the tankers transiting the area in proximity to the 

proposed Project, an average spill size of 400 tonnes is considered conservative. 

 

For smaller coastal vessels (mostly fishing and recreational) involved in collisions/allisions, 

comprehensive statistical data is not available so it is conservatively assumed that 50% of all 

collisions involving these vessels will lead to oil spill with the quantity spilled being an 

average of one tonne. 

 

For the smaller passenger ships in the area (primarily Kintyre Express), 50% of accidents are 

assumed to lead to a spill, with one tonne as the average spill amount. 

5.2 Pollution Risk - Project 

Applying the above probabilities to the allision and collision frequency by vessel type and the 

average spill size per vessel, the amount of oil spilled per year due to the impact of the 

development is estimated to be as follows: 

 

 Base Case:   0.006 tonnes of oil per year 

 Future Case:   0.007 tonnes of oil per year 

 

Again, the coastal vessels are the highest contributor. 
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5.3 Significance of Increase in Pollution Risk  

To assess the significance of the increased pollution risk from marine vessels caused by the 

development, historical oil spill data for the UK has been used as a benchmark. 

 

From the MEHRAs research (Ref. v); the average annual tonnes of oil spilled in the waters 

around the British Isles due to marine accidents in the 10-year period from 1989-1998 was 

16,111. This is based on a total of 146 reported oil pollution incidents of greater than 1 tonne 

(smaller spills are excluded as are incidents which occurred within port and harbour areas or 

as a result of operational errors or equipment failure). Merchant vessel spills accounted for 

approximately 99% of the total while fishing vessel incidents accounted for less than 1%. 

 

The overall increase in pollution estimated due to the development is minimal compared to 

the historical average pollution quantities from marine accidents in UK waters. 
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6. Conclusions 

The quantitative risk assessment indicates that the impact of the Fair Head Tidal Energy 

Array on people and the environment is low compared to background risk levels in UK 

waters.  

 

However, it should be noted this is due to a relatively low frequency of accident and a low 

probability of fatalities resulting from an accident, but in the worst-case an accident could 

result in multiple fatalities.  

 

It should also be noted that this is the localised impact of a single project and there will be 

additional maritime risks associated with other offshore renewables projects in the UK. 
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Executive Summary 
 

This Recreation & Tourism Baseline report, prepared by Rethink Tourism planning and tourism 

consultants, was commissioned by Aquatera on behalf of DP Energy Ltd in relation to the 

proposed Fair Head Tidal Energy development. The report, based on a combination of 

desktop research and fieldwork, comprises: 

 

Section 1.0 includes a description of the proposed development and of the scope of the 

report which is deemed to be broadly similar for Phase 1 & 2 of the development. 

 

Section 2.0 describes the study area in the context of the wider causeway Coast and Glens 

area. Given the nature of the proposed development the study area focuses on Ballycastle 

and environs. 

 

Section 3.0 discusses the relevant policy context at national, regional and local level. This 

includes detail about Local Government Reform which will lead to a Causeway Coast and 

Glens District Council from 1st April 2015. 

 

Section 4.0 presents tourism performance data at a broad Northern Ireland level including 

data on visitor numbers, visitor expenditure, employment in the tourism industry, visitor 

attraction data and seasonality. This section continues with information at a regional level i.e. 

Causeway Coast and Glens, and at a local level i.e. Moyle District and Ballycastle. The data 

clearly shows the important of tourism to the Causeway Coast area and in turn the 

importance of Causeway Coast and Glens tourism to the wider Northern Ireland economy. 

Causeway Coast and Glens is the second most visited region after Belfast and hosts the most 

popular visitor attraction in Northern Ireland, the Giant’s Causeway World Heritage Site. This 

site, together with the Causeway Coastal Route has been a key driver behind recent growth 

in visitor numbers to this part of Ireland. The growth in visitors to the region would appear to 

have had a positive impact on visitors to Ballycastle with significant growth in visitor enquiries 

to the Ballycastle Visitor Centre. 

 

Section 5.0 contains the results of the recreation and tourism baseline product audit and 

details those resources which could be directly or indirectly affected by the proposed 

development. These are detailed under headings of visitor accommodation, visitor 

attractions, recreation activities, food & drink and festivals & events.  
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1.0 Introduction 
 

Aquatera, on behalf of DP Energy Ltd, have commissioned independent planning & tourism 

consultants Rethink Tourism to prepare a Recreation and Tourism Baseline Report for the 

proposed Fair Head Tidal Energy development.  

 

This report is designed to be used to inform the preparation of the Environmental Statement 

for the proposed development.  

 

This report has been prepared by James Chilton BA (Hons), BTP, MSc, MIPI, MRTPI from Rethink 

Tourism, an experienced Chartered Town Planner and tourism consultant and a member of 

the planning panel of Fáilte Ireland for eight years. James has undertaken many Tourism 

Impact Assessments on behalf of Fáilte Ireland, is familiar with Northern Ireland and the study 

area and has undertaken extensive site visits. 

 

This report provides a baseline for recreation and tourism that could have the potential to be 

impacted within the zone of influence of the proposed development.  

1.1 Description of proposed development 
Fair Head Tidal Energy Park Ltd, a special purpose company set up by DP Marine Energy and 

DEME Blue Energy propose to develop a tidal energy development of up to 100MW installed 

capacity off Fair Head, County Antrim. If successful in obtaining the necessary consents and 

licenses it is anticipated the initial deployment of tidal array devices could begin in 2017, or 

sooner subject to grid availability, and reach full commercial operation by the end of 2019. 

 

The proposed development is centred approximately 2km to the east of Fair Head off the 

north Antrim coast and lies around 1km at its nearest point to land. The site, occupying 3km² 

is centred on latitude 55.231° and longitude -6.107°. The project area, with an Agreement of 

Lease from The Crown Estate, is shown in red on Figure 1, with the options for cable routes to 

Ballycastle and Murlough Bay.  

 

The project is proposed to be developed in three distinct phases: 

 

Phase 1 – 10MW offshore tidal development to be connected via either export cable A to 

landfall at Ballycastle or export cable B to landfall at Murlough Bay, and to include all 

equipment in the proposed development site and cable route option(s) to high water mark; 

and 

 

Phase 2 – 90MW offshore tidal development to be connected into a new substation to 

landfall in the vicinity of Murlough Bay and to include all equipment in the proposed 

development site and cable route option(s) to high water mark. 

 

The associated onshore electrical connection beyond the export cables landing point at 

mean high water springs (MHWS) on the Antrim coast is being discussed with the regulator. 

Once the design of the wider onshore grid is complete, those works required between 

landfall and the onshore substation point of connection for the above two phases will 

progress. 
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 Tidal Project Development Area and Proposed Cable routes survey area Figure 1

 

 

1.2 Scope of this report 
 

This Tourism and Amenity Baseline Report relates to Phase 1 – a 10MW offshore tidal 

development to be connected via an export cable to landfall in Ballycastle or Murlough Bay.  

No onshore works are considered beyond the landfall site.  

 

With regards to Tourism and Amenity this EIA is specifically concerned with the environmental 

effects likely to arise during construction, operation and decommissioning of the off-shore 

tidal array and associated cabling and identification of suitable mitigation measures where 

appropriate. 

 

While this report relates to Phase 1, the study area for recreation and tourism potentially 

affected by the proposed development is considered to be the same as that for Phase 2, a 

90MW offshore tidal development to be connected into a new substation via a landfall in 

the vicinity of Murlough Bay, given the potential for Ballycastle to be used as a base for 

survey and installation support during both phases of the project.  

 

For this reason the general context of recreation & tourism receptor identification is the 

broadly similar for Phase 1 and Phase 2 of the proposed development. 
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1.3 Sources of information 
Content of this report has been drawn from a combination of desktop studies and fieldwork 

with professional evaluation by a qualified Chartered Town Planner.  

 

Tourism audit detail has been derived from data available from the following: 

 

 Northern Ireland Tourism Board (NITB) (www.discovernorthernireland.com and 

www.nitb.com) 

 Northern Ireland Statistics and Research Agency (NISRA) (www.nisra.gov.uk) 

 Causeway Coast & Glens Tourism (www.causewaycoastandglens.com) 

 Moyle District Council (www.moyle-council.org) 

 Ballycastle Visitor Centre 

 Ordnance survey maps 

 Site visit 

 Emails and phone conversations with key stakeholders including Causeway Coast 

and Glens Tourism, Moyle District Council, Ballycastle Visitor Centre and Ballycastle 

Harbourmaster. 

 

  

http://www.discovernorthernireland.com/
http://www.nitb.com/
http://www.nisra.gov.uk/
http://www.causewaycoastandglens.com/
http://www.moyle-council.org/
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2.0 Study Area 
The proposed development is located in Country Antrim, offshore between Ballycastle and 

Rathlin Island as shown in Figure 2, which identifies the study area for the purposes of this 

report.  

 

The proposed development lies within the Causeway Coast and Glens region, currently 

promoted by the Northern Ireland Tourist Board and Causeway Coast and Glens Tourism, as 

shown in Figure 3. From 1st April 2015 this area will be administered as a new local 

government district, Causeway Coast and Glens District Council, replacing the current local 

authorities Boroughs of Ballymoney, Coleraine, Limavady and the District of Moyle. 

Recreation and tourism product in this area have been investigated to provide context. 

 

At a local level the Fair Head Tidal Energy site is located offshore from the current District of 

Moyle, which includes Rathlin Island, shown in Figure 3.  

 

 

 Study Area Context in Northern Ireland Figure 2
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 Causeway Coast & Glens Region and District of Moyle Figure 3

3.0 Policy context 

3.1 National policy context 
The Department of Enterprise, Trade and Investment (DETI) is the lead Department for 

Tourism. The Department’s sponsor body, the Northern Ireland Tourist Board (NITB) has 

responsibility for tourism development in Northern Ireland and is responsible for tourism 

promotion in the domestic and Republic of Ireland markets. Tourism Ireland, a cross-border 

body sponsored by DETI in conjunction with the Department of Art, Sport and Toursim (DAST) 

in the Republic of Ireland is responsible for overseas tourism promotion. 

 

The current national policy document for tourism in Northern Ireland is ‘A Draft Tourism 

Strategy for Northern Ireland to 2020’1.  

 

The document stated vision is to: ‘Create the new Northern Ireland experience and get it on 

everyone’s destination wish list’ and with an associated strategic target: ‘Northern Ireland 

has set its sights high. We will double the income we earn from tourism by 2020. We will work 

together to grow tourism for the benefit of all’.2 

 

This will be achieved by: 

 

 increasing visitors from 3.2 million to 4.5 million by 2020 

 increasing earnings from tourism from £536 million* to £1 billion by 2020 

 progressively accelerating spend by visitors 

 targeting specific markets and market segments 

 supporting indigenous high quality businesses to grow; and 

 being visitor inspired in all our actions. 

                                                      
1 www.detini.gov.uk/ni_tourism_20100308-4.pdf  
2 A Draft Tourism Strategy for Northern Ireland to 2020, NITB, page 2 

http://www.detini.gov.uk/ni_tourism_20100308-4.pdf
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Priorities for Action have been identified under three themes of People, Products & Places 

and Promotion with a cross-cutting theme of Partnership.  

 

The draft Tourism Strategy for Northern Ireland to 2020 identifies nine key destinations: 

 

 Belfast City & Greater Belfast 

 Derry~Londonderry 

 Armagh 

 Mourne Mountains 

 Strangford Lough 

 Causeway Coast and Glens 

 Lough Neagh and Its Waterways 

 Fermanagh Lakelands  

 Tyrone & Sperrins 

 

The document also identified five Signature Projects which have been and are the core 

focus of tourism development in Northern Ireland. These are: 

 

 Titanic and Maritime Belfast 

 The Mourne Mountains 

 St. Patrick and Christian Heritage 

 The Walled City of Derry 

 Causeway Coast & Glens 

 

The concept of these five Signature Projects was first identified in the 2004 document 

‘Strategic Framework for Action’ which aimed to align tourism investment to those projects 

that would act as a catalyst to create international awareness of Northern Ireland. From 2008 

the Northern Ireland Executive allocated £60 million of funding to tourism, and over £300 

million capital investment was made in the sector as a whole. 

 

The five Signature Projects were identified as having the ability to deliver sustainable 

economic growth for Northern Ireland by: 

 

 regenerating, repositioning and re-energising tourism in Northern Ireland; 

 increasing Northern Ireland’s competitive advantage; 

 attracting additional visitors to Northern Ireland, generating revenue and sustaining 

employment; 

 distributing visitors regionally and seasonally; and 

 potentially encouraging visitors and domestic tourists to stay longer and spend more. 

Titanic Belfast opened in March 2012 and the new Giant’s Causeway Visitor Experience was 

officially launched in July 2012. In Derry~Londonderry, the Built Heritage Programme has 

restored St. Columb’s Cathedral, First Derry Presbyterian Church and the Playhouse Theatre 

to their former glory. Northern Ireland’s Christian Heritage and Saint Patrick’s story is being 

told at the key sites that make up the 92 mile driving route such as Grey Abbey, Down 

Cathedral, Armagh Cathedral and the Registry. There has also been work in the Mournes 

with interpretation along the Coastal Route, and improvements to Silent Valley, Annalong, 

Mill Bay, Narrow Water and Dundrum.3 

3.2 Regional policy context – Causeway Coast & Glens 
The term Causeway Coast and Glens has in the past referred to the region as a tourism 

destination which has been promoted by NITB and Causeway Coast and Glens Tourism, the 

local destination management organisation, in partnership with Causeway Coast & Glens 

Heritage Trust. 

 

                                                      
3 Source: www.nitb.com  

http://www.nitb.com/
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Causeway Coast and Glens Tourism is a Regional Tourism Partnership (RTP) responsible for the 

out of state marketing for the area that includes the local authority areas of Ballymena, 

Ballymoney, Coleraine, Larne, Limavady and Moyle. Over 400 businesses are represented by 

this organisation including accommodation, visitor attractions, restaurants, tour guides, 

ferries, airlines, public transport, community groups, tour operators, golf clubs and activity 

providers. Key products are stated as the natural environment, golf, walking and cycling.4 

 

The Causeway Coast & Glens Heritage Trust is a public/private/voluntary sector partnership 

established in May 2002. It includes representation from Ballymena, Ballymoney, Coleraine, 

Larne, Limavady, and Moyle Borough and District Councils in partnership with representatives 

from the environment, the community, the education, the farming and the tourism sectors. 

The Causeway Coast & Glens Heritage Trust’s Mission Statement is: 

‘to raise awareness of the special qualities of the natural, built and cultural heritage 

of the Causeway Coast & Glens area including the Antrim Coast & Glens, Causeway 

Coast and Binevenagh Areas of Outstanding Natural Beauty; promoting 

environmental management and sustainable development that aims to conserve 

and enhance the unique heritage of the area for the benefit of all.’5 

One of the core objectives of the Trust is to raise awareness of the unique and special 

qualities/character, in both landscape and heritage terms (natural, built and cultural) of the 

three Areas of Outstanding Natural Beauty (AONB) in the area, these being the Giant’s 

Causeway and Causeway Coast AONB, Antrim Coast and Glens AONB and the Binevenagh 

AONB and their surrounding area. 

Under the local government reform in Northern Ireland the current local authorities of 

Ballymoney Borough Council, Coleraine Borough Council, Limavadey Borough Council and 

Moyle District Council will be replaced by the new Causeway Coast and Glens District 

Council on 1st April 2015. The boundary of the new local authority does not match the current 

boundary of the Causeway Coast and Glens as a destination, for example the Larne and 

Ballymena District Council areas are not included. It would be expected that there will be a 

development plan prepared incorporating tourism policies for the local authority and that 

there would be a specific tourism strategy prepared for the area. 

 

Relevant strategic documents include: 

 

Causeway Coast and Glens Tourism Masterplan 2004-2013 

This policy document was prepared for NITB and is intended to enable the Causeway Coast 

and Glens become a ‘must-see, world class tourism destination’. It states:  

‘It will be known for its scenic beauty, its spectacular coastline and its key jewels, 

including the Giant’s Causeway, Rathlin Island and the Glens of Antrim. It will be 

celebrated for its Tourist Trail, which will be on a par with the Ring of Kerry, the Pacific 

Drive in California and the Garden Route in South Africa. The area will set new 

standards in environmental management and sustainable tourism, while tourism 

interests will work closely together to create a quality visitor experience. This will 

ensure that the visitor encounters the best landscapes, seascapes, hospitality, culture 

and activity the area can offer and will allow the whole area to benefit economically 

and socially for the expected increase in visitor numbers over the next decade’.6 

 

The Masterplan identifies the Giant’s Causeway as the main attraction in the area and 

primary draw for visitors, along with the variety and attractiveness of the landscape, 

 ‘including the spectacular coastal cliffs of Fair Head and Rathlin Island, the peaty 

uplands, deep glens and glaciated slopes of Glenariff and the commanding cliffs of 

Binevenagh above Limavady.’ 

 

                                                      
4 www.causewaycoastandglens.com  
5 www.ccght.com  
6 Causeway Coast and Glens Tourism Masterplan 2004-2013, Executive Summary, page 4 

http://www.causewaycoastandglens.com/
http://www.ccght.com/
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The report, based on extensive consultation, outlines analysis of Strengths, Weaknesses, 

Opportunities and Threats (SWOTs) for the area; identifies the key issues, and in the key 

recommendations adopts an area-based approach that sets out specific priorities for these 

areas, based on their different needs and stages of development. These areas are the 

Giant’s Causeway Area, the Coastal Area, and the Rural Tourism and Special Interest Area. 

The priorities for the Coastal Area include: 

‘establishing the area as a major coastal Tourist Trail for overseas visitors with loops to 

key attractions away from the coast e.g. Slemish, Lower Bann; 

on extending dwell time and overnight stays through the provision of 

accommodation, crafts and services;  

on developing the visitor interest and capacity of Rathlin Island in a sustainable way 

as a key attraction along the trail; and 

on developing a new attraction at Gobbins cliff path.’7 

 

Crucially this document contains a key recommendation to establish a ‘Tourist Trail’ from 

Whitehouse, south of Larne, to Magilligan, west of Portrush which has become the Giant’s 

Causeway Route. The document also contains specific actions, benchmarks and targets 

related to the key recommendations. Capital projects developed under the 2004 Masterplan 

include Ballycastle public art, Ballycastle harbour & terminal, Ballycastle seafront, Ballintoy 

harbour and Carrick-a-Rede Rope Bridge interpretation. 

 

Causeway Coast and Glens Tourism Partnership Tourism Area Plan 2012-2017 

Causeway Coast and Glens Tourism Partnership Tourism Action Plan 2012-2017 

This plan and associated action plan were prepared for the Causeway Coast and Glens RTP 

and are designed to be a roadmap to guide the area’s stakeholders, the tourism & 

hospitality industry and the local community in the development of the area’s tourism 

potential over the five year period which includes the local government reform period.  

 

Some key points made in the plan8 are that the region: 

 

 accommodates c24% of NI’s domestic and inbound visitation and spend; 

 accounts for over 42% of Northern Ireland’s tourism accommodation and 29% of its 

rooms and beds stock; 

 hosts 2 of the top 10 visitor attractions in NI; 

 has an estimated 5,682 direct and 1,839 indirect jobs dependent on tourism in the 

area9; 

 is characterised by both strong day visitor and overnight markets with staying visitors 

generating 12% of the total number of visitors to the area, generating £125m p.a. 

revenue for the region; 

 is also characterised by its seasonality, its strong dependence on the NI domestic 

visitor and by problems of effective dispersal of visitors and the benefits they bring 

throughout the area; and 

 generates a total estimated annual economic impact from both day and staying 

visitors of £449m p.a. 

 

The vision articulated in the plan is: 

‘Causeway Coast and Glens will capitalise on its world class natural, cultural and built 

environment assets to be a tourism destination that everyone will want to visit and 

return to...The experience visitors have will be high quality, authentic and memorable 

and will generate a compellingly positive reputation for the area. The destination will 

contribute to Northern Ireland’s competitiveness and the economic and social 

benefits of tourism will be distributed throughout the Causeway Coast and Glens 

region.’10 

                                                      
7 Causeway Coast and Glens Tourism Masterplan 2004-2013, Executive Summary, page 11 
8 Causeway Coast and Glens Tourism Partnership Tourism Area Plan 2012-2017, page 2 
9 2010 estimates 
10 Causeway Coast and Glens Tourism Partnership Tourism Area Plan 2012-2017, page 3 
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The objectives are: 

 

 to establish the Causeway Coast and Glens as a ’Must Visit’ destination – sustaining 

and increasing the number of tourists visiting the area; 

 to create an excellent experience for the visitor, motivating them to stay longer, 

spend more and generate positive word of mouth; 

 to manage co‐ordinate and deliver tourism development and marketing across the 

destination, in order to spread the benefits of tourism across the region, address 

seasonality and ensure best financial value for public and private stakeholders. 

 

The Action Plan themes are: 

 

 Visitor Management and Dispersal; 

 Develop the Landscape, Cultural and Heritage; 

 Build the region’s image and identity; 

 Create and Build an Exceptional Visitor Experience; 

 Improve tourism access to and use of technology; 

 Improve transport infrastructure and links; and 

 Develop strong partnerships and networks. 

 

The basic objective is to grow tourism in the destination in line with the NI Executive (DETINI) 

plan, from the current £449m to £600m by 2017. Direct employment would grow to over 7,500 

full time equivalent people. 

 

Sustainable Tourism and the Causeway Coast and Glens A Strategy and Action Plan 2011-

2016 

This strategy was prepared by Causeway Coast and Glens Heritage Trust to synthesise 

existing strategies in order to prepare a sustainable tourism strategy for the area and with the 

objective of attaining the EUROPARC’s European Charter for Sustainable Tourism in Protected 

Areas (ECSTPA). The ECTSPA requires a sustainable tourism strategy for the protected area in 

question so this strategy covers all three AONB’s as shown in Figure 4 below.  
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 Areas of Outstanding Beauty in Northern Ireland11 Figure 4

 

The stated vision in the document is: 

‘By 2016, the Causeway Coast & Glens region will be recognised as a truly sustainable 

tourism destination. We will work collectively to offer a world-class tourism destination 

that is economically viable, environmentally sustainable and ensures benefits for the 

local people who live and work in the region.’12 

 

The strategy includes an assessment of tourism in the area, a policy review, a strategy, vision 

and aims/strategic objectives and for the Causeway Coast and Glens area which link to the 

ECSTPA principles identified in the document. Key indicators of sustainable tourism are 

included to monitor effects over the plan period. 

 

The Causeway Coast and Glens region was awarded the European Charter for Sustainable 

Tourism in 2011. 

 

Causeway Coast and Glens AONB Management Plan 2013-2023 (draft) 

This plan for the Causeway Coast and Glens AONB was prepared for Causeway Coast & 

Glens Heritage Trust and is based on a 2008 review of the 2003 AONB plan prepared by 

Environment Heritage Service (now NIEA). The latest plan baselines the current condition of 

the AONB, identifies relevant strategies and policies which impact on management, and 

presents a clear and realistic Action Plan which identifies appropriate leaders. Three 

documents, the Causeway Coast AONB Management Plan, State of the AONB Report and 

the 5-year Causeway Coast AONB Action Plan shape the management activities of the 

Causeway Coast AONB and the management group. 

 

The Causeway Coast AONB Management Group developed the following vision: 

                                                      
11 Sustainable Tourism and the Causeway Coast and Glens A Strategy and Action Plan 2011-2016, page 5 
12  Sustainable Tourism and the Causeway Coast and Glens A Strategy and Action Plan 2011-2016, page 28 
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‘The Causeway Coast AONB will be recognised and promoted as a world class, 

spectacular and unspoilt landscape upon which a unique cultural history has 

developed. Vibrant and proud communities will inspire and implement exemplary 

management strategies, and welcome everyone to enjoy and learn about the 

area’s outstanding natural and cultural heritage in a sustainable manner’.13 

 

Consultation undertaken as part of the plan development found that what people wanted 

from this management plan was: 

 

 stronger policies which protect the environment and conserve the landscape values 

of the AONB; 

 greater engagement with the local landowners, farmers and community to enhance 

the area’s unique landscape values; 

 increased Access and Quality Interpretation; 

 sharing of the area’s rich built and cultural heritage; and 

 a warm and homely welcome for local, national and international visitors. 

 

This plan makes the point that the Causeway Coastal Route is only one of the ways in which 

visitors can experience the Causeway Coast AONB. Others include the 33km Causeway 

Coast Way walking route, a series of coastal cycle routes, the 112km North Coast Sea Kayak 

Trail and other water based activities such as sailing, surfing, paddle boarding, scuba diving 

and the relatively new but growing activity of Coasteering.  

 

The issue of renewable energy is discussed under the opportunities and challenges section of 

the plan and states: 

 

‘Whilst development of the renewable energy sector and associated technologies 

are both desirable and necessary in terms of government targets and greenhouse 

gases reductions, all developments must be sensitive to the landscape and seascape 

values of the AONB. In most cases development and installations of the technologies 

will not directly impact on the landscape and seascape values, however associated 

on-shore infrastructure could have a significant impact. 

 

Dialogue with government and regulators is essential to ensure that policies are in 

place now, to minimise visual impact of all current and potential schemes. 

Current electricity and pipeline infrastructure, or lack thereof, will require significant 

investment and development to cope with future energy generation, extraction and 

storage. The primary aim of any development scheme must be to conserve or 

enhance the outstanding values of the AONBs in which they operate. 

Given forward planning there is no need for conflict between the economic 

aspirations of an energy company and the desire to respect, conserve and enhance 

the areas outstanding natural beauty for wider economic, social and environmental 

benefits.’14 

 

Giant’s Causeway and Causeway Coast World Heritage Site Management Plan 2013-2019 

This plan, required to fulfil obligations under the World Heritage Convention, was prepared for 

Causeway Coast and Glen Heritage Trust on behalf of its partner organisations in the Giant’s 

Causeway and Causeway Coast World Heritage Steering Group which include: 

 

 Causeway Coast and Glens Tourism Partnership 

 Council for Nature Conservation and Countryside 

 The Crown Estate 

 Geological Survey of Northern Ireland 

 Moyle District Council 

 National Trust 

                                                      
13 Causeway Coast and Glens AONB Management Plan 2013-2023 (draft), page 10 
14 Causeway Coast and Glens AONB Management Plan 2013-2023 (draft), page 20 



12 

 

 Northern Ireland Environment Agency (NIEA) 

 Northern Ireland Tourist Board (NITB) 

 Planning NI 

 Private landowners 

 

The articulated vision in the plan is that the: 

 

‘Coast World Heritage Site will be recognised as a global leader in the sustainable 

management of dynamic natural sites, inspiring people to celebrate value and enjoy 

a Site that offers a world class visitor experience. This Site will become a vibrant thread 

of the life of the Causeway Coast and Glens, benefiting local and regional 

communities, visitors and the environment for present and future generations’.15 

 

The aims of the plan are to: 

 

 Protect and conserve the Outstanding Universal Value of the World Heritage Site and 

its setting for present and future generations; 

 Support & demonstrate good WHS Management; 

 Raise public awareness of the Giant’s Causeway and its WHS/International status; 

 Provide a safe and enjoyable visitor experience that does not compromise the 

Outstanding Universal Value of the Site; and 

 Engage local communities with the WHS and enable them to gain greater benefits 

from the WHS designation.16 

 

The plan contains related objectives and a 3-year action plan to guide development. 

 

The National Trust are now the sole property managers within the WHS. The plan highlights the 

socio-economic value of the Giant’s Causeway and Causeway Coast WHS and the wider 

Causeway Coast and Glens destination which is estimated, in the National Trusts Property 

Business Plan as being worth in excess of £100m to the regional economy.17 

 

Causeway Coast and Glens Countryside Recreation Strategy (2002) 

This strategy, while relatively outdated, provides a good description of the various 

recreational activities that can be undertaken in the Causeway Coast & Glens region. This 

highlights the importance of rock-climbing at Fair Head, hiking, surfing (mainly at 

Portrush/Portstewart), sea and shore angling, sailing, scuba-diving and wind-surfing. 

Ballycastle is considered a particularly important location for sailing, angling, scuba-diving 

and wind-surfing. 

 

The plan contains a number of objectives and programmes under the following themes: 

 

 to ensure that the countryside resource is both maintained and appropriately 

managed for recreation;  

 to ensure that countryside recreation is managed to reduce conflicts between users 

and between recreation and other land uses; 

 to increase the number of sites available for land recreation;  

 to make activities more accessible to beginners and visitors;  

 to raise the profile (amongst potential visitors) of the Causeway Coast and Glens area 

for activities;  

 to realise economic returns for business associated with countryside recreation;  

 to develop the potential of the coastline;  

 to improve the accessibility of air sports; and  

 to maintain and improve the ability of natural resources in the area to continue to 

support countryside recreation.  

                                                      
15Giants Causeway and Causeway Coast World Heritage Site Management Plan 2013-2019, page 3 
16 Giants Causeway and Causeway Coast World Heritage Site Management Plan 2013-2019, page 4 
17 Giants Causeway and Causeway Coast World Heritage Site Management Plan 2013-2019, page 18 
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3.3 Local policy context – Moyle & Ballycastle 
The context at local level will be altered from 1st April 2015 once the Causeway Coast and 

Glens District Council is in place in that this will replace Moyle District Council and the other 

councils that make up the Causeway Coast and Glens region. For the purpose of this report 

there are three relevant publications from Moyle District Council, outlined here for context. 

Tourism strategies for local authorities other than Ballycastle in the Causeway Coast & Glens 

region have not been considered due the lack of relevance following Local Government 

Reform. 

 

Moyle District Council Corporate Plan 2012-2015 

This is the last Corporate Plan for Moyle District Council. Some detail from the plan includes 

the growth of the district, with its 2010 population of 16,998 representing a 6% increase on the 

2001 level with much of this growth driven by Ballycastle which had more than doubled in 

size to 5,500 since 1971. The main employment sectors at the time of the plan being drafted 

were: public sector 40%, wholesale/retail 19%, and accommodation/food (14%). Given the 

limited number of public sector jobs in Moyle it was thought that many local people travel to 

work in Ballymena, Belfast and Coleraine.  

 

Tourism and local economic development is a key priority for the council under the ‘Pride in 

Our Area’ strategic theme and the associated actions are to: 

 

 maintain collaboration with NITB and other tourism agencies and stakeholders; 

 deliver Moyle District’s Tourism Development Strategy; 

 improve toilets and parking provision including disability access; and 

 implement Councils LED plan including: lobby and promote the provision of high 

quality accommodation provision throughout the area and work with Councils’ 

preferred developer to provide marina facilities in Cushendall.  

 

Moyle Tourism Development Handbook 

This highly informative and detailed document contains comprehensive research into current 

tourism performance, key issues, current visitor markets and potential target markets and is a 

result of a detailed audit of local tourism products, services and activities and a stakeholder 

consultation programme. It sets out the strategic direction for tourism, articulates the vision, 

and defines the core aims and underlying principles which guided the formulation of five 

priority themes for action. It is intended for use in conjunction with the Tourism Action Plan 

(2011-2015).  

 

The tourism statistics in the document have formed the base for the content of Section 4.3

 Tourism performance in Moyle District and Ballycastle area below which outlines 

available tourism data for Moyle and Ballycastle.  

 

Consultation indicated that although domestic tourism accounted for the bulk of business 

the out-of-state visitor market was important with visitors primarily from England, Scotland, 

ROI, France, Germany, Poland (mainly VFR), the Netherlands and the USA. 

 

Reasons for coming to Moyle were thought to be: 

 

 Giant’s Causeway; 

 Carrick-a-Rede Rope Bridge; 

 Scenery/beaches; 

 Genealogy; 

 Rathlin Island (bird watching, flora and fauna, seals); 

 Castles and Legends; and 

 Old Bushmills Distillery. 

 

Key interventions for each of the towns in the Moyle area are outlined with those for 

Ballycastle stated as: 

 

 Establish a Tourism Working Group as part of the Town Centre Partnership to prioritise 

and progress the tourism related actions detailed in the Town Development Plan;  



14 

 

 Position the town as the main “Hub” for the Causeway Coast and Glens and promote 

its key strengths and vitality as a well-rounded visitor location with unique family run 

businesses, cafes and restaurants, the marina and beach, a lively evening economy 

and activity provision, well-preserved built heritage and an animated music arts and 

cultural scene; 

 Capitalise on the town’s strategic location and links to Scotland, ROI, Rathlin and 

proximity to Belfast air and sea ports; 

 Put in place initiatives which deal with the identified infrastructural weaknesses i.e. 

traffic management, welcome signage, public transport provision, lack of access to 

beach, poor coach parking and lack of car parking at marina; 

 The provision of quality, good value hotel accommodation in the town is a huge 

draw back since the Marine closed in late 201018. This will require a major 

public/private sector initiative to attract this type of provision back into the town; 

 The lack of indoor activities such as an indoor Leisure Centre has been a well 

documented weakness of the town as a tourist destination, with many travelling 

outside the district on wet days. A Feasibility Study has been carried out and a 

potential location already identified. Delivery of this project will require a partnership 

approach and effective lobbying to identify and deliver the necessary cocktail of 

funding; and 

 Work with the local Chamber of Commerce to address issues such as Opening Hours 

and Training (hospitality) which improve the visitor experience. An initial Training 

Needs Analysis has been produced and discussed with both NITB and the Economic 

Development and Tourism Officers within Moyle District Council to assist with future 

planning. 

 

Four specific tourism clusters were identified, as shown in Figure 5, including: 

 Giant’s Causeway and Coastal Route which incorporates the main visitor attractions 

of the Giant’s Causeway and the Carrick-a-Rede Rope Bridge; 

 Rathlin Island; 

 Ballycastle ‘Hub’; and 

 Glens incorporating proposed driving routes, linking the Glens to the local towns and 

villages. 

 

                                                      
18 Note: This hotel has reopened and was open as of December 2014. 
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 Tourism Product Clusters in Moyle Area19 Figure 5

 

The Vision:  

‘To shape a unique, signature destination that is internationally renowned for the 

quality of the visitor experience and the sympathetic development of its natural 

landscape and landmarks as tourism resources, vital to the economies of Moyle and 

Northern Ireland, and a tourism offer that is rooted in the authentic history, stories and 

culture of the area’.20 

 

Core Aims 

 to be the principal economic driver for the District; 

 to be a platform for community renewal; 

 to be an integral and central component of the District’s rural and urban 

regeneration. 

 

The associated Action Plan is arranged around 5 themes of Place; Product Services; People; 

Positioning; and Partnership. 

 

The document concludes with a set of growth targets for the plan period. 

 

Ballycastle Strategic Town Development and Action Plan 

This plan was prepared for the Ballycastle Town Partnership in 2008 by the Paul Hogarth 

Company. The introduction indicates that Ballycastle ‘has a clear ‘gateway’ role to play in 

relation to the Causeway Coast with the Giant’s Causeway only 10 miles to the West, the 

Glens of Antrim immediately to the east and Rathlin Island 3.7 miles offshore to the north’.  

The proximity of Ballycastle to these locations can be seen in Figure 4 and Figure 2-1 in 

Appendix 2. 

 

                                                      
19 Moyle Tourism Development Handbook, page 88 
20 Moyle Tourism Development Handbook, page 90 
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The plan contains a comprehensive consultation-based SWOT analysis; regeneration vision & 

objectives; concept plan; and a development plan and action plan.  

 

The vision is stated as: 

‘Ballycastle is a town which is enjoyed by its residents and by visitors. The quality of life 

and welcoming inclusive community is key to the success of the town and should be 

cherished and never taken for granted. Inevitable and imminent changes must be 

guided to ensure that the distinctive qualities of the place, including its historic built 

form, seafront and landscape setting are protected and enhanced, making the best 

possible use of the great assets that exist. Ballycastle must confidently meet the needs 

of its community and the expectations of its visitors.’21 

 

Objectives to deliver the vision are to : 

 

 protect the strong community confidence that is key to the quality of life for residents 

and to the warmth of welcome for visitors; 

 safeguard existing facilities and organisations and meet identified needs such as the 

provision of leisure facilities and facilities for young people; 

 identify built and natural heritage assets, protecting those that are in good condition 

and restoring those that are not; 

 strengthen and diversify the economic activity of the town; 

 establish appropriate connections between the parts of the town, minimising the 

impact of vehicles and maximising the enjoyment and ease of movement for 

pedestrians and cyclists; and 

 maximise the potential for the town to be sustainable, setting exemplary 

environmental standards and social, economic and physical principles that allow 

Ballycastle to adapt to changing demands. 

 

The action plan is arranged around 18 themes of: 

 Organisations & Structures 

 Town Gateways 

 The Seafront 

 The Diamond 

 Ann Street 

 Castle Street 

 Castle Street/Market Street 

 Clare Street 

 Fairhill Street 

 Quay Road 

 Dalriada Hospital 

 Education 

 Moyle Road 

 Lammas Fair 

 Public Transport 

 Town Trails, Interpretation 

 & Orientation 

 Ramoan House 

 Bonamargy Friary 

 

The plan concludes  

‘Ballycastle is a distinctive town, enjoyed by its residents and by visitors. It has many 

strengths and characteristics that should be protected for future generations. But 

whilst many things have not changed significantly over the years, the town must now 

ensure that the social, physical and economic developments which are imminent 

and significant are positively guided to ensure that Ballycastle, far from being 

diminished by the experience, becomes an increasingly good place to live, work, 

                                                      
21 Ballycastle Strategic Town Development and Action Plan (2008), page 16 
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invest and visit... Ballycastle has undergone many changes over the years, including 

profound ones associated with the rise and fall of industry. It is important that all of 

those who contribute to the life and function of the town should work together to 

ensure that future success is built upon the great legacies of the past’.22 

  

                                                      
22 Ballycastle Strategic Town Development and Action Plan (2008), page 61 
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4.0 Tourism Performance Data 

4.1 Tourism performance in Northern Ireland 
NISRA publishes annual tourism statistics for Northern Ireland. The two most recent reports are 

an overall one for Northern Ireland covering the period from July 2013 to June 201423; and a 

more recent report that covers 2013 but includes data on each Local Government District 

and enables inter-district comparison24.  

 

Visitor Expenditure 

 In total £755 million was spent on overnight trips (domestic and external) in Northern 

Ireland in the 12 month period (July 2013 to June 2014). The more recent data that 

covers the 2013 period shows revenue of £722m but cannot be directly compared 

due to seasonal difference. Revenue had increased by 6% from £710 million in the 

year to June 2013. 

 Of the £755m total, £227m spent in Belfast, £110m spent in Causeway Coast & Glens 

Local Government District and £86m in Fermanagh and Omeagh, as shown in Figure 

6, below. All other Local Government District’s attracted expenditure of £50m or 

under in 2013. 

 

 

 Map of Expenditure on Overnight Trips by Local Government District, 201325 Figure 6

 

 

Visitor Numbers 

 There were 4.195 million overnight trips (domestic and external) in 2013. This showed 

no change compared to the 12 months to June 2013 however there is a clear 

upward trend between 2011 and 2014 as shown in Figure 7, below. 

 Causeway Coast and Glens Local Government District was the second most popular 

Local Government District after Belfast in 2013, as shown in Figure 8 and Figure 9, 

below. 

 The NISRA report for 2013 makes the interesting observation that ‘Areas can be 

attractive due to natural features, tourism attractions and also opportunity for people 

                                                      
23 Northern Ireland Tourism Statistics July 2013-June 2014, NISRA, published 23/10/14 
24 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
25 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
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to visit family and friends. Therefore amongst other things the population size of the 

area impacts on the number of overnight trips’. The report compares the number of 

overnight trips to population size to give the number of trips per head of population. 

The results from this, shown in Figure 10, show that Causeway Coast and Glens Local 

Government District is by far the most popular Local Government District with 5.0 trips 

per head of population, followed by Belfast and Fermanagh & Omeagh Local 

Government District’s.  

 

 

 Rolling Year number of overnight trips Q1 2011- Q2 2014 Figure 7

 

 

 Overnight Trips by Local Government District 201326 Figure 8

 

                                                      
26 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
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 Map of 2013 Overnight Trips by Local Government Districts27 Figure 9

 

 

 Overnight Trips per Head of Local Population (2013) 28 Figure 10

 

The latest half-yearly data from the NITB, published in June 2014 as shown in Table 1, 

indicated that the total number of visitors to Northern Ireland during the Jan-June period was 

1.953m, up 5% on the same period in 2013. The domestic market also showed strong growth, 

up 9% on the same period to 1.075m visits. Visitors from GB and other overseas markets were 

up by 5% to 811,000 visitors. It can be seen from Table 1 that the key driver for this growth is 

the rise in the number of holiday trips, up 30% to 983,000. 

 

                                                      
27 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
28 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
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NITB suggest that ‘people stayed longer and spent more (on average), possibly reflecting the 

significant investment in tourism infrastructure in NI, giving visitors more to see and do and 

opportunities to spend’.29 

 

Table 1       Northern Ireland Visitor Data Jan/Jun 2013 vs Jan/Jun 2013 

 Jan-June 2013 Jan-June 2014 % change 

Total trips (000) 1,953 2,048 +5% 
Total nights(000) 6,310 7,098 +12% 
Total spend(£m) 315 348 +10% 
Trips by market (000) 
GB 556 573 +3% 
Other overseas 214 238 +11% 
Total GB/Overseas 769 811 +5% 
ROI 196 162 -17% 
Total visitors from outside NI 965 973 +1% 
NI 988 1,075 +9% 
Total 1,953 2,048 +5% 

Trips by reason for visit (000)* 

Holiday 756 983 +30% 
Visiting friends/relatives (VFR) 842 757 -10% 
Business 241 186 -23% 
Other 114 122 +8% 

Source: NITB 

 

A more in depth review of the data for the three key markets of domestic visitors, Republic of 

Ireland and GB/Overseas indicates the following. 

 

Domestic Market 

The domestic visitor market showed strong growth in the first half of 2014, up 9% on the same 

period in 2013, a rise of 87,000, as shown in Table 2 below. This equated to an additional 

400,000 nights and a 14% growth in associated revenue which rose to £102m. The overall 

growth in holiday trips has been mainly driven by the significant growth of 35% in domestic 

holiday trips which rose from 516,000 in Jan-June 2013 to 695,000 in Jan-June 2014. This rise in 

holiday trips offset a decline in Visiting Friends & Relatives (VFR) (-14%) and for business (-66%), 

although NITB advise caution in the use of these figures due to a small sample size.  

 

Republic of Ireland Market 

Visitors from the ROI fell by 17% over the Jan-June 2014-2013 period as shown in Table 2, 

mainly due to a decline in the volume of VFR while holiday trips were up by 22%. However 

while the number of visitors from the ROI declined those that did visit stayed longer and spent 

more, with visitor revenue increasing by 39% to £32m.  

 

NITB say:  

 ‘Despite a fall in ROI trips indications are that there was an increase in the use of 

commercial accommodation by this market. The declines in ROI trips were largely 

due to a fall in VFR trips which would not be reflected in commercial 

accommodation statistics as these visitors are less likely than others to stay in this type 

of accommodation, often preferring to stay in friends/relatives’ houses 

 It is worth noting that overall trends are still positive for the ROI market and whilst we 

are currently experiencing a decline in trips, we are still ahead of the current 

Programme for Government targets’30 

 

GB/Overseas Market 

The volume of GB & Overseas visitors rose by 5% during the Jan-June 2014 period, as shown in 

Table 2. This growth is mainly due to a rise in the volume of holiday trips, up 19%. GB & 

Overseas visitors stayed for an addition 400,000 nights, up 10%; and visitor revenue increased 

by £12m to £214m, up 6% over the period. 

                                                      
29 Northern Ireland Tourist Board, NITB Tourism Performance Overview Jan-June 2014, page 3 
30 Northern Ireland Tourist Board, NITB Tourism Performance Overview Jan-June 2014, page 7 
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NITB say:  

 ‘ROI saw a 14% increase in visitors from GB compared with the 3% evident for NI (in 

2013 NI experienced stronger GB growth than ROI) however growth for other 

overseas visitors was stronger for NI (+11% v +8% for ROI)’31 

 

Table 2       Northern Ireland Visitor Data by Visitor Market 

 Total Trips (000’s) Total Nights (000’s) Total Spend (£m) 

 Jan-June 

2013 

Jan-June 

2014 

Jan-June 

2013 

Jan-June 

2014 

Jan-June 

2013 

Jan-June 

2014 

Domestic 

Market 

988 1,075 +9% 2,000 2,393 

+20% 

90 102 +14% 

Visitors from ROI 196 162 -17% 468 463 -1% 23 32 +39% 

Visitors from 

GB/Overseas 

769 811 +5% 3,841 4,241 

+10% 

202 214 +6% 

Source: NITB 

 

Motivation for Visit 

 Visitors were asked their reason for visiting Northern Ireland. The data for 2013 shows 

that overnight trips for holiday purposes made up 43% of the market, visiting friends & 

relatives 41%, and business trips 10%; however there was significant local variation. 32 

 The data shows that more than half of overnight trips taken in Causeway Coast & 

Glens Local Government District (58%), Newry Mourne and Down Local Government 

District (55%) and Fermanagh & Omeagh (50%) were for holiday purposes. Visitors on 

holiday are a particularly important market for these areas. Business tourism is of 

greater importance to the two main cities of Belfast and Londonderry than other 

LGD’s with 17% of trips to Belfast Local Government District and 16% of trips to Derry & 

Strabane Local Government District for business purposes. 33 

 Overall, the most frequently provided motivation for visiting Northern Ireland was to 

‘explore the country’s sights’ (33%) with a slightly smaller proportion (31%) mentioning 

being able to ‘relax, chill out and recharge batteries’ (31%).  One in five claimed a 

motivation was ‘to have a hassle free trip which all the family could enjoy’ (21%). 34 

 The main attraction for European visitors was sightseeing, with over half of this market 

claiming this was a key motivation (53%).  Domestic Northern Ireland visitors were 

slightly more likely to mention relaxing (34%) whilst over a quarter of international 

visitors mentioned that a key appeal was the opportunity ‘to meet locals, experience 

unique local culture, history, heritage, and to learn stories about people and places’ 

(27%).35 

 

Accommodation 

 Around half of all licensed accommodation in Northern Ireland is located in Belfast 

Local Government District and Causeway Coast & Glens Local Government District 

with Belfast having the larger number of hotels (7,100 beds or 40% of the NI total); and 

Causeway Coast & Glens having a far greater share of self-catering 

accommodation. Causeway Coast & Glens and Fermanagh & Omeagh LGD’s have 

7,000 of the 12,000 total self catering beds between them. 36 

 Belfast has the most beds of any Local Government District (10,829) followed closely 

by Causeway Coast & Glens (10,466) as shown in Figure 11.  

 

                                                      
31 Northern Ireland Tourist Board, NITB Tourism Performance Overview Jan-June 2014, page 7 
32 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
33 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
34 Source: NITB 
35Source: NITB 
36 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
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 Numbers of Beds available in Licensed Accommodation by Accommodation Figure 11

Type/ Local Government District 201337 

 

 In total 2.22 million rooms were sold in hotels and other commercial accommodation 

in the 12 months to June 2014. This is a 3% increase from the 2.16 million rooms sold in 

the year to June 2013. 

 

Findings from NITB’s June 2014 Tourism Industry Barometer also show that the first six months of 

2014 were strong for hotels as well as attractions, while B&B’s found this period more 

challenging. 

 

Hotels showed an increase in both room & bed-space occupancy. During the Jan-June 

period in 2014 there was a 3% growth in hotel room occupancy over the same period in 

2013. There was an increase in hotel capacity over the period with 137 hotels at the end of 

June 2014 with 7,683 bedrooms and 17,601 bed spaces, an increase of 2% on rooms and 

bed-spaces available a year earlier. The number of rooms sold at 893,000 is 6% higher than a 

year earlier and the highest for the period since records began.  

 

B&B’s and Guesthouses experienced declines over the period in terms of occupancy 

although there was no decline or growth in the number of rooms or bed-spaces available at 

the end of June 2013. Rooms sold in guesthouses, guest accommodation and B&Bs 

decreased by 11% during Jan-June 2014 compared with the same period in 2013, while bed-

spaces sold declined by 17%. There were slightly less visitors during this period and they 

stayed fewer nights. 

 

Employment in Tourism Industry 

 At June 2014, the Quarterly Employment Survey estimated that tourism and leisure 

industries accounted for 55,000 employee jobs in Northern Ireland. This is around 8% of 

all employee jobs (700,000) in Northern Ireland. The volume of jobs has increased by 

3% since quarter 2 2011 (53,500) 

 Tourism related employment is particularly important in Belfast, with 30% of the total 

number of tourism related jobs. Newry Mourne & Down and Causeway Coast & Glens 

Local Government District’s both have over 12% of local employment in this industry. 

 

Visitor Attractions 

Some key findings from the Northern Ireland Visitor Attraction Survey Jan-Dec 2013 were that: 

                                                      
37 Northern Ireland Tourism Statistics 2013, NISRA, published 27/11/14 
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 there were approximately 13.4 million visits made to visitor attractions during 2013 with 

a 6.5% increase in the number of visitors to attractions between 2012 and 2013;  

 Country Parks/Parks/Forests accounted for the highest proportion of visitors in 2013 

(21%);  

 almost two-thirds (62%) of all visits in 2013 were made by Northern Ireland residents; 

and 

 August was the most popular month for visits to the attractions (1.5 million visitors).  

 

The Visitor Attraction Survey divides visitor attractions into nine categories. Table 3 shows the 

number of visitors to each category in 2013. The most popular being Country 

Parks/Parks/Forests followed by Visitor/Heritage Centres & Historic Properties. 

 

Table 3       Number of Visitors by Attraction Category 2013 

 Number of Visitors (000’s) % 

Country Park/Parks/Forests 2,845 21 

Gardens 70 1 

Historic Properties 1,968 15 

Museums/Art Galleries 1,212 9 

Visitor/Heritage Centres 2,300 17 

Wildlife/Zoo 1,003 7 

Workplaces 21 Under 1 

Places of Worship 477 4 

Other 3,531 26 

Total (191) 13,427 100 

Source: NITB Visitor Attraction Survey 

 

Table 4 shows the top ten attractions, excluding country parks/parks/forests/gardens, 

providing data to NITB in 2013. This shows that the top three attractions were the Giant’s 

Causeway World Heritage Site, Titanic Belfast and Ulster Museum. The figures for the Giant’s 

Causeway World Heritage Site show a significant rise of 44% from 2012 to 2013 due to the 

opening of the new visitor centre in July 2012. Titanic Belfast first opened in March 2012.  

 

Table 4     Top 10 Participating Attractions 2013 (excluding country/parks/forests) 

  Visitor Numbers (000’s) 

 Attraction 2011 2012 2013 % 

change 

1  Giant's Causeway World Heritage Site 533  524  754  +44  

2  Titanic Belfast n/a  665  604  -9  

3  Ulster Museum 471  595  416  -30  

4  Derry Walls  278  281  411  +46  

5  Murlough National Nature Reserve  n/a  n/a  358  n/a  

6  W5 whowhatwherewhenwhy  251  328  297  -9  

7  Pickie Fun Park  n/a  245  275  +12  

8  Carrick-a-Rede Rope Bridge  243  276  263  -5  

9  Belfast Zoological Gardens  283  259  236  -9  

10  Oxford Island National Nature Reserve  319  197  210  +7  

Source: NITB Visitor Attraction Survey 

 

Table 5 below shows the top 10 country parks/parks/forests/gardens that provided data to 

NITB for 2013. This shows that the top three attractions were The Peace Bridge, Lagan Valley 

Regional Park, which includes the popular Lagan towpath and Lurgan Park.  
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Table 5       Top 10 Participating Country Parks/Parks/Forests/Gardens 2013 

  Visitor Numbers (000’s) 

 Country Parks/Gardens 2011 2012 2013 % 

change 

1 The Peace Bridge 334  915  1,201  +31  

2 Lagan Valley Regional Park 1,081  1,088  1,132  +4  

3 Lurgan Park n/a  488  443  -9  

4 Roe Valley Country Park 280  250  300  +20  

5 Sir Thomas and Lady Dixon Park n/a  280  300  +7  

6 Delamont Country Park 231  226  247  +9  

7 Dungannon Park 125  142  224  +58  

8 Carnfunnock Country Park 231  193  202  +5  

9 Scrabo Country Park 200  155  161  +4  

10 Tollymore Forest Park n/a  n/a  135  n/a  

Source: NITB Visitor Attraction Survey 

 

Table 6, below, shows the top three attractions nationally within each attraction category 

from which it can be seen that two attractions based in the Causeway Coast and Glens 

region, the Giant’s Causeway World Heritage Site and Carrick-a-rede Rope Bridge were the 

top two most popular visitor heritage centres in Northern Ireland in 2013.  

 

Table 6       Top 3 National Attractions by Sector in 2013 with Visitor Numbers from 2009-2013 

 2009 2010 2011 2012 2013 

Country Parks/Parks/Forests 

Lagan Valley Regional 

Park (incorporating the 

Lagan Towpath) 

N/A 67,000 1,080,520 1,088,240 1,131,821 

The Peace Bridge N/A N/A 333,598 914,739 1,200,947 

Lurgan Park N/A 750,000 750,000 487,853 442,874 

Historic Properties 

Derry Walls 225,765 248,340 278,141 280,922 410,870 

Sir Thomas and Lady 

Dixon Park 

200,000 N/A N/A 280,000 300,000 

Crumlin Road Gaol N/A N/A N/A N/A 136500 

Museums & Art Galleries 

Ulster Museum 152,980 542,171 471,451 594,897 416,028 

Ulster Folk and Transport 

Museum 

169,628 167,105 201,138 176,551 150,850 

Ulster American Folk Park 154,471 145,548 136,418 145,051 134,924 

Visitor Heritage Centres 

Giant’s Causeway World 

Heritage Site 

714,612 579,180 533,448 523,605 753,929 

Titanic Belfast N/A N/A N/A 665,000 604,385 

Carrick-a-rede Rope 

Bridge 

241,856 238,227 242,919 276,381 263,000 

Wildlife/Zoo/Nature Reserves 

Murlough National 

Nature Reserve 

N/A N/A N/A N/A 358,425 

Belfast Zoo 304,085 297,680 282,857 259,359 235,986 

Oxford Island National 

Nature Reserve 

324,947 N/A 319,079 196,606 210397 

Places of Worship 

Saint Columbs Cathedral 81,346 73,564 N/A 51,698 95,407 

Belfast Cathedral 44,669 40,159 42,593 50,841 55,169 

Saint Patricks Cathedral N/A N/A 35,190 35,822 36,270 

Gardens 

Rowallane Garden 40,929 N/A 43,365 51,615 52,920 
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 2009 2010 2011 2012 2013 

Joey and Robert Dunlop 

Memorial Garden 

80,000 12,000 12,000 6,217 6,500 

Ballyrobert Cottage 

Garden 

4,100 4,500 4,500 4,975 4,900 

Other 

Pickie Fun Park N/A N/A N/A 244,879 274,513 

W5 

whowhatwherewhenwhy 

251,268 235,524 250,634 327,606 296,937 

Linen Hall Library N/A N/A N/A N/A 118784 

Source: NITB Visitor Attraction Survey 

 

Seasonality 

When asked about seasonality, the responding attractions (105/191) said August was the 

most popular month with a total of 1.476m visits. The least popular was January with 408,101 

visits.  

4.2 Tourism performance in the Causeway Coast and Glens region 
Causeway Coast and Glens is one of the 11 new Local Government Districts. The area could 

be described as in a state of flux in terms of tourism analysis and development as the 

boundary of the new LGD does not match the boundary of the Causeway Coast and Glens 

tourism destination region, promoted by Causeway Coast and Glens Tourism.  

 

The area has become synonymous with the Causeway Coastal Route, a 120 mile signposted 

trail between Londonderry and Belfast, that has been described as ‘one of the world’s great 

road journeys’.  

 

The gateway to the Giant’s Causeway World Heritage Site is the new Giant’s Causeway 

Visitor Centre, operated by the National Trust and opened to the public in June 2012.  This 

centre provides a range of innovative interpretation regarding the area’s history, geology, 

biodiversity, myths and legends. The centre’s facilities include an exhibition, interactive 

media with information about site management and conservation work; high quality 

interpretation including audio guides; Tourist Information Centre and Bureau de Change; 

cafe and retail facilities and shuttle bus access and park & ride facility. The Giant’s 

Causeway and Causeway Coast Route are part of the Causeway Coast Signature Project as 

outlined above.  

 

The key drivers of tourism in the Causeway Coast and Glens are thought to be the Causeway 

Coast Route itself, the spectacular scenery and the range of visitor attractions. Visitors are 

generally Free Independent Travellers (FIT’s) with a relatively low proportion of coach based 

visitors due to in part to the region only having two hotels with over 70 rooms.38 

 

While some key data for the Causeway Coast & Glens new Local Government District has 

already been highlighted above in the context of Ireland there is some additional specific 

data available for current Local Government Districts (e.g. Moyle) and ‘Tourism Key 

Destination Areas’ (TKDA’s) e.g. Causeway Coast & Glens. The boundary upon which this 

data is based is outdated in April 2015 but has been included here for context. 

 

The latest data from NISRA39 examines estimated number of over-night trips, nights spent and 

expenditure at both Local Government District (LGD) and Tourism Key Destination Area 

(TKDA). This paper reported the following findings. 

 

 For Local Government Districts, Coleraine accounted for the second largest share of 

all overnight trips (12%) with an average of £75 million spent during these trips. This 

accounted for 11% of expenditure on overnight trips in NI 2011-2012. Belfast LGD was 

the most popular with 27% of overnight trips and 35% of tourist expenditure in 2013. 

                                                      
38 Telephone conversation with Don Wilmont, Causeway Coast and Glens Tourism 
39 Local Government District Tourism Statistics in Northern Ireland 2011-2012, NISRA, December 2013 
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 For Tourism Key Destination Areas, when including all visitors, the Causeway Coast 

and Glens accounted for 23% of all overnight trips in NI during 2011-2012 and over 

one fifth (21%) of all expenditure during these stays. Belfast was also the most popular 

TKDA with 37% of all overnight trips and 44% of all associated expenditure. When NI 

residents are excluded the Causeway Coast and Glens accounted for a lower share 

of external visitors (18%) than its share of all visitors (23%).  

 

Key relevant data from NISRA indicates that, for the Causeway Coast and Glens TKDA40: 

 

 955,000 people visited in 2011-2012, 23% of all visitors to Northern Ireland; 

 these visitors stayed 3,049m nights in the area, 21% of the NI total; 

 they spent £136m, 21% of the NI total; 

 for hotels estimated room occupancy rates for the 2011-2012 period were 55% and 

bed-space occupancy 36%; and 

 for guesthouses, B&B’s and guest accommodation, estimated room occupancy was 

33% and bed-space occupancy 16%. 

 

Tourism related jobs 

The NISRA data indicates the number of people employed in tourism-related industries by 

Local Government District, the relevant data for Causeway Coast and Glens LGD’s in 2011 is 

shown in Table 7, below. It can be seen that the majority of tourism-related employment in 

the Causeway Coast and Glens region is concentrated in the Ballymena and Coleraine 

districts (see Figure 3 earlier) with the lowest levels of tourism related employment in the 

Limavady and Moyle districts.  

 

Table 7       Employment in Tourism Related Industries by Local Government District 2011 

 Non-

Tourism 

Accomm-

odation 

for Visitors 

Food & 

Beverage 

Serving 

Accomm-

odation 

Transport Sporting & 

Recreational 

Activities 

Other Total 

Ballymena 23,946 487 951 52 101 65 25,602 

Coleraine 18,230 662 1,279 140 296 178 20,785 

Larne 7,366 166 502 145 84 22 8,285 

Limavady 6,829 # 314 # 86 # 7,510 

Moyle 2,657 206 240 # # # 3,178 

Source: NISRA which takes data from biennial Census of Employment 

# data suppressed due to disclosure issues 

 

Attractions 

Visitor attractions in the Causeway Coast and Glens region are shown in Table 8 below. It 

can be seen that in 2013 the Giant’s Causeway World Heritage Site (753,929 visitors), Carrick-

a-Rede Rope Bridge (263,000 visitors) and the Old Bushmills Distillery were the most popular 

visitor attractions. 

 

Table 8        Attractions in Causeway Coast & Glens with 2009-2013 Visitor Numbers 

 2009 2010 2011 2012 2013 

Giant’s 

Causeway World 

Heritage Site 

714,612 579,180 533,448 523,605 753,929 

Carrick-a-rede 

Rope Bridge 

241,856 238,227 242,919 276,381 263,000 

Old Bushmills 

Distillery 

100,318 N/A N/A N/A 120,000+ 

Rathlin Island N/A N/A 39,812 37,213 39,850 

Glenariff Forest N/A N/A 36,237 36,287 28,356 

                                                      
40 Including the Local Government Districts of Ballymena, Ballymoney, Coleraine, Larne, Limavady and Moyle 
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 2009 2010 2011 2012 2013 

Park 

Mussendun 

Temple and 

Downhill 

Demesne 

N/A 23,494 25,587 N/A 28,151 

Rathlin Island 

Boathouse Visitors 

Centre 

12,422 N/A 13,892 10,967 12,170 

Joey and Robert 

Dunlop Memorial 

Garden 

80,000 12,000 12,000 6,217 6,500 

Limavady 

Museum 

N/A N/A N/A N/A 5,902 

Larne Museum & 

Arts Centre 

4,500 4,920 5,063 4,489 3,725 

Coleraine 

Museum 

3,152 N/A 1,833 2,420 2,771 

Ballypatrick Forest 

Park 

N/A N/A N/A N/A 2,606 

Ballycastle 

Museum 

2,865 2,510 2,678 3,018 2,379 

 

Visitor Attitudes & Research for Causeway Coast & Glens 

The latest NITB Visitor Attitude Survey from 2011 for the Causeway Coast & Glens destination 

indicates that: 

 visitor activities include visiting a specific attraction (80% visit the Giant’s Causeway), 

hiking/walking or visiting a pub; 

 travel to CCAG is varied with high proportions travelling via the different air and 

seaports into the island of Ireland.  Many also visit Belfast as part of their trip; 

 a variety of accommodation types are used with hotels and B&Bs the most popular 

and many leisure visitors eating out in local pubs or bars; 

 two key leisure segments for the area are families and couples. Families generally stay 

in self-catering accommodation with hiking/walking the most popular activity. 

Couples are more likely to stay in hotels and hiking/walking is also the most popular 

activity with this market. Both groups rate the scenery highly; 

 overall, 28% of leisure visitors to CCAG were on a day trip. 53% were on an overnight 

holiday or short break staying in CCAG and 19% were on an overnight holiday or short 

break staying outside of CCAG; 

 average length of stay for overnight visitors was 4.6 days, compared to 4.3 for 

Northern Ireland in general; 

 those most likely to be on a day trip to CCAG were visitors from Northern Ireland or 

from the Republic of Ireland. Those most likely to be on holiday and staying overnight 

were from Europe (67% of those visitors), Republic of Ireland (53%) and Northern 

Ireland (50%); 

 key strengths are the area’s scenery, the feeling of safety and the welcome on offer, 

its family friendliness and opportunities to rest and relax.41 

 

In 2009 NITB carried out a survey42 in relation to their signature projects. According to this 

survey, the Giant’s Causeway and Antrim Coast and Glens attracted the highest level of 

visitation reported against any of the Signature Projects, with 76% of leisure visitors reporting 

visiting the Signature Project area and  63% followed the Causeway Coastal Route.  

 

The survey also found: 

 For the majority (61%) a car was the main form of transport used within Northern 

Ireland, more likely to be a hired car, and 17% were on a coach tour.  

                                                      
41 2011 Visitor Attitudes Survey, Causeway Coast and Glens Factcard, NITB 
42 Giant’s Causeway, Antrim & Causeway Coast experience, NITB, 2010 
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 Visitors to the Giant’s Causeway and Antrim Coast and Glens were primarily visitors 

from GB (35%), almost one quarter (23%) were from North America and only 15% were 

European. The lowest proportion of visitors was from NI/ROI (5% NI, 9% ROI). 

 The destination appeals to all ages, but more to younger visitors than other Signature 

Projects with almost one third (32%) of visitors under the age of 35, 37% aged 35-54 

and around one third (31%) of visitors age 55+. 

 Almost half stayed in a hotel while in Northern Ireland (46%), with 38% choosing 

guesthouse/B&Bs, 19% staying with friend/relatives and 10% choosing self-catering. 

 For the majority of people the primary reason for their visit to Northern Ireland was 

visiting the Giant’s Causeway (76%) followed by enjoying the natural environment 

(62%).  

 

The Giant’s Causeway visitor experience survey carried out in 201343 found that: 

 The Giant’s Causeway attracts visitors from all over the world and the attraction is a 

demand generator bringing out-of-state visitors into NI and domestic tourists into the 

CC&G area. 

 Awareness and influence of the Giant’s Causeway’s World Heritage Site (WHS) status 

reflects the success of the efforts to build global awareness – 77% of visitors were 

aware of the World Heritage Site status before visiting. 

 Awareness and usage of the Causeway Coastal Route is high amongst those who 

travelled by car and those who followed the route found the signage useful – 87% 

were aware of the route, 71% followed the route and 96% found the signage useful.  

 Although the Giant’s Causeway is very successful at bringing visitors into the CC&G 

area it is not generating significant overnight visits in the area. Belfast and 

Derry~Londonderry have benefitted by acting as hubs for many visitors. National Trust 

have also cited an increased day trip market with many visitors based in Belfast and 

doing the Giant’s Causeway and surrounding area in a day (tick box tourism). 

 One third of visitors had not planned to visit any other attractions in the area so there 

is an opportunity to cluster attractions, develop packages and offer joint ticketing 

opportunities. Improving the (premium) accommodation offering in the area may 

also help retain visitors. 

4.3 Tourism performance in Moyle District and Ballycastle area 
Moyle District Council, which will be absorbed into the Causeway Coast and Glens Regional 

Authority in April 2015, covers an area of 495 sq.km with a population estimated at 16,900 in 

2009 – the lowest of the 26 local authorities in Northern Ireland. Moyle also has the lowest 

population density of all the local authorities and around two-thirds of the population live in 

the countryside.  

 

The largest settlement is Ballycastle with a population of around 5,000. Smaller settlements 

include Bushmills (1,300), Cushendall (1,300), Waterfoot (500), Armoy (420), Glenariff (200), 

Mosside (270) and Cushendun (140). The character of the local authority is of a rural area 

with one small town. The relatively low population base means there is little opportunity for 

VFR (Visiting Friends & Relatives) based tourism.  

 

Visitor Data 

Although the area has a low resident population tourism numbers are strong and growing as 

shown in Table 9 below.  

 

  

                                                      
43 Giant’s Causeway visitor experience survey, Millward Brown, 2013 
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Table 9       Visitor Data for Moyle District Council 2011-201244 

 2011-2012 average 

Trips (000’s) 177 

Expenditure (£m) 21 

Nights (000’s) 475 

Source: NITB 

 

Some key points are that: 

 

 Moyle is not a particularly small area but its population is low. It is primarily a rural area 

with one small town with no major changes are expected in these characteristics; 

 The resident population provides a low base for VFR tourism (ie. Visiting Friends and 

Relatives) and this is not expected to change to any great extent. VFR tourism forms 

47% of incoming visits to Northern Ireland; 

 The limited resident population also restricts the range of local services available to 

visitors; 

 The area attracted 476,300 visitor nights in 2009 (NITB), which is very slightly down (-

1.2%) on 2006 figures; 

 All visits generated a total of £27m in revenue for the local economy in 2009; 

 For every night a visitor stays in Moyle, £57 is generated within the economy (NITB 

2009); 

 Average spend per night has tended to be relatively low in Moyle compared with 

most areas from NITB estimates; and 

 There has been a phenomenal increase in the number of visits to the Giant’s 

Causeway Visitor Centre and Carrick-a-Rede Rope Bridge in recent years.45  

 

Visitor Attractions 

The Moyle area has two of the most visited attractions in Northern Ireland within its boundary 

– the Giant’s Causeway and Carrick-a-Rede Rope Bridge, both National Trust properties. The 

Moyle Visitor and Accommodation Guide 2014 list the following ‘Must See’ attractions: 

 

 The nine Glens of Antrim 

 Glenariff ‘Queen of the Glens’ 

 Murlough Bay 

 Cushendun 

 Cushendall 

 Torr Scenic Drive 

 Red Bay Castle 

 Rathlin Island 

 Ballycastle 

 Loughareema (the Vanishing Lake) 

 Whitepark Bay 

 Ballintoy Harbour 

 Portbradden 

 Dunseverick Castle 

 

Table 10 below shows the growth in visitors to the attractions in the Moyle area that provide 

visitor data to NISRA. 

 

  

                                                      
44 Responsibility for the collection of visitor numbers transferred from NITB to NISRA in 2010 and 

along with it changes in methodology in the collection of domestic and passengers exiting 

Northern Irelands sea and airports (NIPS) and therefore consistent comparisons cannot be 

made between visitor numbers before and after this time point. 
45 Moyle Tourism Development Handbook, page 25 
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Table 10 Visitor Attractions in the Moyle Area 

Attraction 2009 2010 2011 2012 2013 

Giant’s 

Causeway 

Visitor 

Centre 

714,612 579,180 533,448 523,605 753,929 

Carrick-a-

Rede Rope 

Bridge 

241,856 238,227 242,919 276,381 263,000 

Old 

Bushmills 

Distillery 

100,318 N/A N/A N/A 120,000+ 

Rathlin 

Island 

N/A N/A 39,812 37,213 39,850 

Glenariff 

Forest Park 

N/A N/A 36,237 36,287 28,356 

Rathlin 

Boathouse 

12,422 N/A 13,892 10,967 12,170 

Ballypatrick 

Forest Park 

N/A N/A N/A N/A 2,606 

Ballycastle 

Museum 

2,865 2,510 2,678 3,018 2,379 

Source: NISRA/NITB 

 

Observations on this data include: 

 

 The Moyle area has three significant visitor attractions with its administrative area, one 

of which, the Giant’s Causeway, is a nationally significant visitor attraction. 

 In general visitor numbers for the various attractions have remained relatively steady 

or have slightly declined in the last 5 years. The exception is the Giant’s Causeway 

Visitor Centre which has shown a significant increase since 2012 when the new visitor 

centre was built.  

 The Giant’s Causeway and Bushmills Distillery are located to the north of the 

administrative area. The Carrick-a-Rede Rope Bridge is further south but north of 

Ballycastle. There are no visitor attractions so the south of Ballintoy on the Causeway 

Coastal Route with over 50,000 visitors p.a. 

 There are many natural and built attractions in Moyle which attract people to the 

area because of their existence but which do not collect visitor data e.g. the Moyle 

Way, the beach at Ballycastle, Murlough Bay, Loughareema, Ballintoy Harbour and 

the Causeway Coast Route.  

 Festivals and events also attract significant numbers of visitors to the area such as The 

Ould Lammas Fair in Ballycastle.  

 

Ballycastle 

There is little specific detail for visitor volume for the local level area – from Ballintoy Harbour 

to Ballycastle and down to the Fair Head/Ballyvoy section of the coast and inland to Armoy -

- the area most likely to be affected during the construction, operation & decommissioning 

stage of the proposed development.  

 

Data that are available indicate that there has been a significant rise in visitor enquiries to 

Ballycastle Visitor Centre in recent years, as shown in Table 11and Table 12, which, according 

to Ballycastle Visitor Centre is expected to continue unabated with visitor numbers 

continuing to rise46. There has been a 200% rise in enquiries between 2012 and 2014 as shown 

in Table 13.  

 

The Ballycastle Visitor Centre highlighted the fact that visitor enquiries have been increasing 

year on year and tourism is growing in Ballycastle and the wider Causeway Coast and Glens 

                                                      
46 Telephone conversation with Caroline Casey, Ballycastle Visitor Centre, 27th November 2014 
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area partly based on the popularity of the Game of Thrones series.  Many visitors were 

attracted to the area because of its scenery. The huge popularity of climbing at Fair Head, 

renowned for the quality of its routes, was also mentioned. 47 

 

It can be seen from Table 13 that the majority of people calling into the Ballycastle Visitor 

Centre are domestic visitors (56.7%). Out of state visitors are most likely to be from England, 

USA, Scotland, Republic of Ireland and northern Europe.  

 

Table 11 Visitor Enquiries to Ballycastle Visitor Centre for the month of May 2012-201448 

May Enquiries 

2012 1,663 

2013 2,681 

2014 5,266 

 

Table 12 Visitor Enquiries to Ballycastle Visitor Centre for Jan-Oct period 2012-201449 

Jan-Sep Enquiries 

2012 9,865 

2013 16,244 

2014 25,092 

 

Table 13 Nationality of Visitors to Ballycastle Visitor Centre for Jan-Oct period 201450 

Nationality Number % all enquiries 

Northern Ireland 14,235 56.7 

England 2,925 11.7 

USA 1,213 4.8 

Scotland 1,090 4.4 

Republic of Ireland 995 4.0 

France 841 3.4 

Germany 699 2.8 

Other Europe 670 2.8 

Australia/New Zealand 644 2.6 

Rest of world 400 1.6 

Canada 337 1.4 

Italy 351 1.4 

Spain 312 1.24 

Holland 186 0.7 

Wales 155 0.6 

Nordics 39 0.2 

Total NI enquiries  14,235 56.7 

Total out of state enquiries  10,857 43.3 

Total enquiries  25,092 100 

 

4.4 Patterns and trends 
The data above show that the Causeway Coast and Glens region is the second most 

popular destination in Northern Ireland after Belfast. It has a particularly high proportion of 

visitors on holiday and a high number of trips per head of population.  

 

The Giant’s Causeway is the most popular visitor attraction in Northern Ireland and is the key 

motivator for many visitors trip to the area with 77% of visitors aware of the World Heritage Site 

status before visiting. Visitor numbers to the Giant’s Causeway have grown since the new 

visitor centre opened in 2012, increasing 44% from 523,605 to 753,929 between 2012 and 

2013. As indicated above, research found that 87% of visitors to the Giant’s Causeway were 

                                                      
47 Telephone conversation with Caroline Casey, Ballycastle Visitor Centre, 27th November 2014 
48 Source: Ballycastle Visitor Centre data 
49 Ibid 
50 Ibid 
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aware of the Causeway Coastal Route between Londonderry and Belfast, 71% had followed 

the route and of those arriving at the Giant’s Causeway 57% had arrived by car and 32% by 

coach.  

 

The increasing number of visitors travelling along the Causeway Coastal Route with the 

purpose of visiting the Giant’s Causeway is likely to have been partly responsible for the rapid 

increase in visitor enquiries in the Ballycastle Visitor Information Centre over the last year. The 

rise is also partly due to the visitor centre moving to a new location near the harbour, it is also 

due to the popularity of the Game of Thrones series with so many visitors asking the location 

of filming that a specific brochure had to be printed. In addition the Marine Hotel reopened 

in 2013, bringing many new visitors to the area. 51 

 

It is the view of staff in the Ballycastle Visitor Information Centre that visitors to Ballycastle are 

also drawn by the recreational opportunities including walking/hiking, watersports, rock-

climbing at Fair Head and by family activities with many travelling from Ballycastle to the 

nearby Watertop Farm in the direction of Cushendun. 

 

Other key drivers that may impact on visitor flow are the timing of festivals and events in the 

area which are outlined in Section 5.7 below. 

  

                                                      
51 Telephone conversation with Caroline Casey, Ballycastle Visitor Centre, 27th November 2014 
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5.0 Existing Recreation & Tourism Products & Resources 
The product audit details those resources that could be directly or indirectly affected by the 

proposed development. The methodology for identifying those recreation and tourism 

products consisted of four stages: 

 

 A comprehensive audit of available product at local level was undertaken, derived 

from sources as described in Section1.3 Sources of information, above.  

 Given the location of the proposed development the direct and indirect impacts of 

both proposed developments are thought to be confined to those businesses, 

attractions and facilities located in or near the town of Ballycastle and the 

settlements nearby from Ballintoy south-east along the A2 towards Cushendun along 

the Causeway Coast which comprise the study area as outlined above in Section 2.0

 Study Area and Figure 3.  

 Recreation and Tourism products are outlined below (Tables 14-17) under category 

headings of: 

 Visitor Accommodation 

 Visitor Attractions 

 Recreational Activities 

 Food & Drink and 

 Festivals & Events 

5.1 Character of Ballycastle & Environs 
Ballycastle is a small seaside town on the north-easterly tip of Country Antrim. It is 

characterised the busy upper town centred around the Diamond with many shops, bars, 

cafes and services; and the Quay area with an attractive promenade renovated in 2006 

and harbour with a 74 berth marine opened in 1999. The town is famous for the annual Ould 

Lammas Fair which has been running for nearly 400 years. Adjacent to the promenade and 

located on the site of Hugh Boyd’s 17th century harbour are tennis courts and bowling 

greens. The long beach is reached via a foot bridge over the river and is separated from 

Ballycastle Golf Club by a dune system.  

 

The Quay area is dominated by the newly reopened Marine Hotel, directly opposite the 

proposed cable landfall site. Alongside the Marine Hotel are several ice-cream shops, cafes, 

B&B’s and other retail outlets. The town has a rich built and industrial heritage with Hugh 

Boyd’s collieries, harbour, glassworks and tannery located around the present-day Quay 

area of the town – the informative Ballycastle Heritage Trail interpretative panels give a 

detailed description of this period the town’s history. The town also played a key role in 

international technological advances with the Marconi Company relaying sending the 

world’s first radio signals from Ballycastle to Rathlin Island in 1898.52 

 

The town has exceptional views towards Rathlin Island and Fair Head and is surrounded by 

undulating hills, farmland and forests. This scenery is a draw for visitors along with recreational 

opportunities including walking/hiking, watersports such as sailing, kayaking, sea and shore 

angling, scuba-diving, rock-climbing with over 300 routes at Fair Head and by family 

activities, particularly the beach during summer months.  

 

The proximity of other attractions such as the Giant’s Causeway less than 10 miles away, as 

well as Carrick-a-Rede Rope Bridge at Ballintoy, Watertop Farm at Ballypatrick, Murlough 

Bay, the nearby Glens of Antrim and filming locations for Game of Thrones have made 

Ballycastle a key stopping point on the Causeway Coastal Route.  

 

The key environmental resources of importance for recreation & tourism in the area are the 

attractiveness of the coastal scenery, beaches and islands, the proximity of the sea and 

access to it via the beach in Ballycastle and Ballycastle Harbour & Marina. Access to 

recreational opportunities is important for the continued success of the tourism industry in the 

area including safe access to the sea for sailing, kayaking & angling; to the cliffs at Fair Head; 

to Rathlin Island; to the beaches and for walking opportunities. The Marine Hotel, Ballycastle’s 

                                                      
52 www.northantrim.com/Marconi  

http://www.northantrim.com/Marconi
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only hotel and one of only three in the Causeway Coast & Glens region, is located on the 

Quayside in Ballycastle with views out to sea and towards Fair Head.  

5.2 Visitor accommodation 
Visitor Facilities includes hotels, B&B’s and Guesthouses, Self-Catering, Caravan & camping 

and Hostels. As shown in Table 14 below, the majority of accommodation within the local 

study area is located in Ballycastle, including the only hotel - the 31 bed Marine Hotel, with 

the rest mainly provided in Ballintoy with a small number, mainly self-catering, located in the 

vicinity of Armoy, Ballyvoy and Rathlin Island. Listings of these businesses are provided in 

Appendix 1.  

 

There is no visitor accommodation in the vicinity of Murlough Bay. 

 

Table 14 Visitor Accommodation 

 Ballintoy Ballycastle Ballyvoy Armoy Rathlin Island 

Hotels 0 1 0 0 0 

B&B’s & 

Guesthouses 

7 26 0 0 3 

Self 

Catering 

22 40 1 9 5 

Caravan & 

Camping 

 4 2 1  

Hostels 1 2 0 0 2 

Source: NITB, Ballycastle Visitor Centre, Causeway Coast & Glens wesbite and fieldwork 

5.3 Visitor attractions 
The visitor attractions audit covers paid visitor attractions such as the Carrick-a-rede Rope 

Bridge; but also includes those attractions which bring people to the area including the 

beaches, historic buildings, heritage centres, museums and natural attractions. The natural 

environment and landscape of Ballycastle & environs and the wider Causeway Coast & 

Glens Region is a resource upon which much tourism is based including walking, cycling and 

driving routes.  

 

Principal visitor attractions in the area include: 

 

 Carrick-a-Rede Rope Bridge, a National Trust property near Ballintoy that attracted 

263,000 visitors in 2013 (see Section 4.2 Tourism performance in the Causeway 

Coast and Glens region above) offers visitors a unique experience to traverse a 30m 

deep and 20m wide chasm by a rope bridge traditionally used by salmon fishermen. 

Visitors can enjoy an exhilarating coastal walk with views across to Rathlin Island to 

Fair Head. 

 Rathlin Island is the only inhabited island of the coast of Northern Island with a 

population of around 100. The island is accessed by passenger ferry from Ballycastle 

and has a range of walking trails, accommodation and is renowned for bird-

watching opportunities with The Seabird Centre attraction on the island. Rathlin Island 

has a range of walking trails with opportunity to view a wide range of flora and fauna 

including the Irish Hare and birds such as Northern Ireland's only family of Choughs, 

lapwing and Snipe at the RSPB reserves. The Seabird Centre located at the western 

end of the island offers visitors the opportunity to learn more about one of the largest 

mixed seabird colonies in Britain and Ireland - home to kittiwakes, guillemots, fulmars, 

puffins and razorbills. The island is accessed by ferry from Ballycastle. Access to the 

island and the continued presence of migratory birds would be highly important for 

tourism on the island.  

 Ballypatrick Forest offers visitors a five-mile drive through peatland forest with many 

fine views of Rathlin Island and Ballycastle. There are a variety of picnic sites, a short 

walk and toilets on site. 

 Loughareema (the Vanishing Lake) lies in an area riddled with sinkholes and empties 

rapidly through a network of underground watercourses and can fill quickly as 

rainwater drains off surrounding bogland. 
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 Watertop Farm offers a range of family activities from camping to pony trekking all 

within the most scenic area of Northern Ireland, the Glens of Antrim. 

 Murlough Bay is considered by some to be the most beautiful bay on the Antrim 

coast but is not well-known due to the narrow and difficult access road, the Torr Head 

Scenic Route. Murlough Bay, managed by the National Trust, is characterised by 

spectacular views to Rathlin Island, Fair Head and the Mull of Kintyre in Scotland with 

steep rock walls, gnarled old trees and some disused colliery cottages. The bay also 

has an historical importance being the chosen burial place of Irish patriot and poet Sir 

Roger Casement, executed by the British in August 1916. Visitors would come to 

Murlough Bay for the scenic beauty of the area and for walking opportunities. Use of 

this bay is dependent on accessibility via the single steep local access road. 

Recreational opportunities and tourism in Murlough Bay would be based on 

perceived tranquillity and natural environment.  

 Ballycastle Promenade offers stunning views of Rathlin Island and Fair Head and is 

approximately 1.2 kilometres in length. An attractive promenade, ice cream shops, 

sandy playground, harbour and unspoilt beach make this a popular family 

destination. 

 Ballintoy Harbour is reached by a steep and winding road and is an attractive busy 

harbour with many walkers and kayakers. It is the start of the 15 mile Causeway Coast 

Path, one of Europe’s great cliff-top and wild beach walks.  Also used as one of the 

film locations for Game of Thrones. 

 Game of Thrones, the popularity of this series has resulted in so many people 

enquiring about the location of places where it was filmed that a Game of Thrones 

Location Map and 3-day itinerary has been produced. Places on the itinerary in the 

local area include Ballintoy harbour, Larrybane, The Dark Hedges near Armoy and 

Murlough Bay and Fair Head. 

 Bonnamargy Friary located on the outskirts of Ballycastle is a Franciscan friary 

founded around 1500 by Rory MacQuillan. The remains include the east range of 

cloister, gatehouse and church which is virtually complete except for roof. Open all 

year. 

 

These attractions are shown in Table 15 below. The locations of principal visitor attractions are 

shown on Figure 2-1 in Appendix 2. 

 

Attractions of the area also include activities listed below in Section 5.5; routes & trails listed in 

Section 5.5.1 and Section 5.5.2; food & drink listed below in Section 5.6; and festivals & events 

listed below in Section 5.7. 

 

Table 15 Visitor Attractions 

Sub-Category Tourism Product Location 

Art Gallery Harbour Gallery Ballycastle 

Beach Ballycastle Beach Ballycastle 

Beach Whitepark Bay Ballintoy 

Built Heritage Bonamargy Friary Ballycastle 

Built Heritage 

St Patricks Parish Church, 

Armoy Armoy 

Designated Sites Causeway Coast AONB  

Designated Sites 

Antrim Coast and Glens 

AONB  

Forest Park Ballypatrick Forest Ballypatrick 

Forest Park Altarichard Forest Armoy 

Harbour Ballintoy Harbour Ballintoy 

Heritage Centre 

Sheans Horse Riding and 

Heritage Centre Armoy 

Marina Ballycastle Marina Ballycastle 

Museums & Attractions Carrick-a-Rede Rope Bridge Ballintoy 

Museums & Attractions Ballycastle Museum Ballycastle 

Natural Attraction Dark Hedges Armoy 

Natural Attraction Murlough Bay Nr Ballyvoy 
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Sub-Category Tourism Product Location 

Natural Attraction 

Loughareema (the 

vanishing lake) Ballypatrick 

Visitor Centre The Seabird Centre Rathlin Island 

Nature & Wildlife 

Kebble and Kinramer 

Nature Reserves Rathlin Island 

Offshore Island Rathlin Island Rathlin Island 

Visitor Centre 

Rathlin Boathouse Visitor 

Centre Rathlin Island 

Visitor Farms Watertop Farm Ballypatrick 

5.4 Driving Routes 
Residents and visitors experience areas in different ways and touring an area via driving 

routes is a recreational activity for a wide range of people. The wider Causeway Coast and 

Glens area has become synonymous with the Causeway Coastal Route, a 120 mile 

signposted trail between Londonderry and Belfast, shown in Figure 2-1 in Appendix 2, that has 

been described as ‘one of the world’s great road journeys’. The route is well signposted from 

national routes and includes significant visitor attractions such as the Giant’s Causeway 

World Heritage Site, an NITB Signature attraction, and Carrick-a-Rede Rope Bridge, as well as 

many scenic towns and a wide range of natural attractions including the Glens of Antrim, 

beaches (e.g. Whitepark Bay) and forest parks (e.g. Ballypatrick Forest Park).  

 

Other driving routes in the area include those within Ballypatrick Forest and the Torr Head 

Scenic Route.  

5.5 Recreational activities 
Recreational opportunities are of appeal to the local community – adding to the vibrancy of 

their community; and to domestic and out-of-state visitors – providing them with a range of 

ways to experience the destination on land and sea.  

 

This section discusses some of the coastal recreation activities in the Ballycastle & environs 

area including land based activities such as walking, shore angling, rock-climbing and 

equestrian, and water-based activities which include recreational angling, windsurfing, sea 

kayaking, small boat activities (such as dinghy sailing), day sailing and scuba diving.  

 

Ballycastle is a water-sports hub with the 74-berth marina and harbour providing easy access 

to the sea.  The Ballycastle Harbourmaster indicated that water-sports in general are 

becoming increasingly popular in Ballycastle and in general. He made the further point that 

Ballycastle Harbour is very busy with a wide variety of different water-sports and not just 

activity providers but also many individuals for kayaking, sailing, stand-up paddleboarding 

(SUP), diving etc. 53 

 

Walking and bird-watching are popular activities on Rathlin Island and Fair Head is cited as 

one of the best locations in Ireland and the UK for rock-climbing. Golf and tennis are also 

popular in Ballycastle with the Ballycastle Golf Course and Sheskburn Recreation Centre 

tennis courts adjacent to the beach.  

 

The locations of recreational activities are shown on Figure 2-2 in Appendix 2. 

5.5.1 Walking 
Ballycastle is the start/end point for several long distance trails including the Causeway Coast 

Way (CCW) a 33 mile (53km) way-marked linear walking route from Portstewart to Ballycastle 

and the 42km Moyle Way from Ballycastle to Waterfoot.  Outdoor Recreation NI (ORNI) is 

currently undertaking a review of the CCW with a view to improving access and 

interpretation along the route. 

 

Shorter linear walks include the walk along Whitepark Bay and Ballycastle beach; the 

Ballintoy to Bushmills route; those on Rathlin Island including Rathlin Harbour to the Seabird 

                                                      
53 John Morton, Ballycastle Harbourmaster, 04/12/14 



38 

 

Centre and the Rathlin Trail. Looped walks include the walk to the bridge at Carrick-a-rede 

and Roonivoolin Walk on Rathlin Island. Heritage trails include Ballycastle Heritage Trail and 

further afield the Bushmills Heritage Trail.  

 

Walking activity providers include Northern Walking Partnership and Outdoor Ireland North, 

based in Ballycastle; and Rathlin Island Walking Tours on Rathlin Island.  

 

The location of routes & trails are shown on Figure 2-3 in Appendix 2. 

 

There is no formal path between Ballycastle and Fair Head, a distance of some 8km, due to 

land ownership issues i.e. part of the land is owned by a farmer who currently does not wish 

to see a formal walk across his land. However some people do walk it with the route starting 

with a fairly easy level walk along a coastal path, but then which then requires either a 

dangerous journey over boulders at the base of the cliff or a scramble up a steep rough 

track or grass banks, followed by a level walk along cliff-top tracks, which can be very windy 

and muddy, and finally a tricky descent down an extremely steep and slippery gully, the 

Grey Man’s Path. The route around the base of the cliffs has no routes up the cliff face aside 

from those developed for experienced climbers and mountaineers. The route would only be 

advisable for very experienced walkers.54 

5.5.2 Cycling 
There are a series of cycle routes developed within the Causeway Coast AONB, promoted 

by Cycle NI and linking into National Cycle Route 93. These include the Ballycastle and the 

Giant’s Causeway to Benone Cycle Routes. The Giant’s Causeway Coast Sportive offers 

cyclists a choice of three routes through the AONB and is fast becoming increasingly 

popular. 

 

Looped cycle routes in the study area include: 

 Ballycastle-Giant’s Causeway-Bushmills-Ballycastle (35 miles) 

 Glen of Antrim Cycle Route (46 miles) 

 Giant’s Causeway to Benone Cycle Route (22 miles) 

 Rathlin Island (8miles) 

 

Cycling activity providers include Rathlin Island Cycle Hire and Guided Mountain Bike Tours, 

based in Ballycastle.  

5.5.3 Equestrian 
Equestrian activity providers include Watertop Farm near Ballypatrick Forest and Sheans 

Horse Farm near Armoy. 

5.5.4 Photography 
The scenic coastal landscape and bird-life offer many opportunities for photographers and 

activity providers include Shuttersheep Photostudio and Workshop in Ballycastle and 

Northcoast Nature Photography Workshop who offer wildlife photography workshops on 

Rathlin Island with award winning photographer Tom McDonnell, as seen on BBC Countryfile 

and UTV Lesser Spotted Ulster. 

5.5.5 Golf 
The 18-hole Ballycastle Golf Club, based adjacent to Ballycastle Beach, was founded in 1890 

and is one of the most scenic in Northern Ireland. The clubhouse includes a bar, restaurant 

and shop. 

5.5.6 Tennis 
Based on land reclaimed from Hugh Boyd’s harbour the Sheskburn Recreation Centre 

provides grass and hard floodlit tennis courts. The Centre also provides a fitness suite, sauna, 

sports hall, snooker room and snack bar.  

                                                      
54 http://www.bbcattic.org/blueprint/offthebeatentrack/fairhead.shtml  

http://www.bbcattic.org/blueprint/offthebeatentrack/fairhead.shtml
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5.5.7 Shore and Sea Angling 
Ballycastle is a popular place for boats to leave for sea-angling. Several different charter 

vessels use the harbour including D+P Marine, Ballycastle Charters, Lady Linda Charters, Lady 

Gwen Charters, Predator Charters, Causeway Lass and one operator in Rathlin Island. Other 

angling operators in the area include four boats from Portrush/Portstewart area.55 

 

There are many opportunities for shore, rock and boat fishing along the Antrim coast with 

anglers able to catch Wrasse, Cod, Whiting, Plaice, Flatfish, Turbot, Mackerel, Haddock, 

Dogfish, Coalfish, Pollack, Flounder and Conger Eels. The best places or marks, according to 

www.sea-angling-ireland.org include: 

 

 Portrush 

 Ballycastle 

 Glenarm 

 Blackhead Lighthouse 

 Blackarch 

 Torr Head 

 Ballintoy 

 Whitepark bay 

 Dunseverick 

 Layd Church 

 Salmon Rock Cushendun 

 Limerick Point 

 The Ledges 

 Portmuck and Browns Bay 

 Ballylumford Harbour 

 Carrickfergus Harbour 

 Whitehead Promenade 

 Gobbins Cliffs 

 

Pans Rock at Ballycastle Beach is considered the best mark for this beach.  Either side of the 

rocks in front of the car part is also recommended. These rocks, directly alongside Ballycastle 

Beach are very good for spinning for pollack and bait fishing for ballen wrasse. The beach on 

Ballycastle produces mainly flounder.  

NITB indicate some of the best places to fish off the Antrim coast are Portrush; Dunseverick, 

Ballintoy, Torr Head and rocks around Glenarm.56 

Fisheries in the study area include Margy, Carey and Glenshesk Rivers and Glenmore 

Caravan & Camping Park (salmon lakes) as well as two lakes on the plateau above Fair 

Head which are stocked with trout and can be fished in the summer months. 

 

Angling activity providers who operate along the coast off Fair Head include: 

 Ballycastle Sea Fishing Cooperative 

 D&P Marine who offer fishing reefs/wrecks/sharking/scuba diving/photography. 

Scottish shooting trips, sea safari trips along the Causeway Coast and Rathlin Island as 

well as trips to Carrick-a-Rede Rope Bridge from Ballintoy Harbour. 

 Predator Charters Ltd sailing from Red Bay, Cushendall 

 Red Bay Boats who also sail from Cushendall 

5.5.8 Rock-climbing 
The cliff-face at Fair Head is recognised as one of the best Crag climbs in the British Isles with 

over 350 routes, many at the highest grades. While a relatively niche recreational market, the 

area is popular with climbers, many of whom stay in Ballycastle. The local climbing club, 

Dalriada Climbing Club, had historical use of a hut in the area as a base but use of this was 

recently rescinded by the National Trust. Fair Head Climbers have a Facebook page to 

encourage a community of Fair Head climbers. As can be seen in Figure 12, taken from their 

                                                      
55 John Morton, Ballycastle Harbourmaster, 04/12/14 
56 http://www.discovernorthernireland.com/Sea-Angling-A2068 

http://www.sea-angling-ireland.org/
http://www.discovernorthernireland.com/Sea-Angling-A2068
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Facebook page, there are two freshwater lakes on top of the 196m high cliffs. Lough na 

Crannagh has an excellent example of a crannog in the centre.  

 

A 2009 report for Outdoor Recreation NI (formerly CAAN) estimated the number of people 

involved in rock-climbing in Northern Ireland to be around 600 however many more are likely 

to be attracted to the area from ROI, other parts of the UK and overseas with anecdotal 

evidence that the numbers of climbers coming to Ballycastle are increasing.57  

 

 

 Fair Head Cliffs58 Figure 12

 

5.5.9 Sailing 
Ballycastle Marina was opened in 1999, a high quality development that replaced other 

harbour structures that had been washed away. The harbour is popular with fishermen, 

yachtsmen, scuba-divers and kayakers and offers visitors a well-placed berth from which to 

explore the wider region. The marina has 74 berths, accessible 24 hours a day and is a Blue 

Flag Marina with high environmental standards. It is the most northerly marina in Ireland. The 

adjoining harbour was upgraded to enable access for two ferry services – the Rathlin Island 

service which operates several times a day and the Mull of Kintyre service which has since 

been discontinued.  

 

The harbourmaster’s office has recently been relocated to the same position as the 

Ballycastle Visitor Centre as part of the Sail West Initiative linking harbours around the 

Scotland, Ireland and Northern Ireland.  The new building provides toilets, showers, kitchen, 

laundry and internet facilities for visiting yachtsmen.59 

 

Over 500 boats visit Ballycastle Marina annually, mainly during April to October. Most visiting 

boats would travel within the UK area and the main routes would be along the north east Irish 

                                                      
57 Telephone conversation with Caroline Casey, Ballycastle Visitor Centre, 27th November 2014 
58 https://www.facebook.com/fairheadclimbers  
59 www.ballycastle.info/places/bmarina/bmarina  and www.ballycastlemarina.com  

https://www.facebook.com/fairheadclimbers
http://www.ballycastle.info/places/bmarina/bmarina
http://www.ballycastlemarina.com/
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coast, around the Mull of Kintyre going north or into the Clyde area and coming across the 

North Channel east or west (see Figure 2-3 in Appendix 2).60  

 

Rathlin Island Marina in Church Bay has pontoons with berthing capacity for 42 boats. Rathlin 

Island is a magnet for sailors, birdwatchers and divers. The island has spectacular cliffs and is 

renowned for its colonies of puffins, kittiwakes, guillemots and razorbills. The waters around 

Rathlin have strong tides and are strewn with wrecks, the biggest being the 14000-ton World 

War I armoured cruiser Drake, torpedoed in 1917. 

 

Between 300 and 400 boats visit Rathlin Island Marina annually, mainly during April to 

October.61 

 

Other popular berthing places are Portrush Harbour, Coleraine Marina, Glenarm Marina and 

moorings in Redbay area which all have several hundred visiting boats each year.62 

 

Ballycastle Sailing Regatta has been running since 1869 and took place on Saturday 24th May 

in 2014 as part of the Rathlin Sound Maritime Festival and hosted by Ballycastle Marina and 

Cushendall Sailing and Boating Club. The festival also included a wide range of other 

maritime activities such as tall-ships, cruises, dingy sailing, have-a-go kayaking, have-a-go 

power-boating, boat-trip, Curragh races, jetboard display, sea angling, Drontheim launch 

and many other shore based activities on Rathlin Island and in Ballycastle.63 

 

Causeway Coast Sailing offer day trips on a 24ft yacht ‘Evenstar’, and from 2015 a 30ft yacht 

‘Elessar’, operating from Ballycastle harbour or Rathlin Island.64 

5.5.10  Kayaking 
The majority of sea-kayaking is undertaken close inshore, exploring sections of the coast such 

as caves, inlets and the local flora and fauna. Safety issues, skill levels and a lack of 

interesting features generally limit kayaking further offshore. However, experienced kayakers 

do undertake open crossings between two points such as headlands and an island. The 

Northern Ireland coastline is characterised by strong tidal streams and with tidal flows over 2 

knots around much of the coast, kayaking is limited to more experienced paddlers.  

 

Kayaking is a popular activity launching from Ballycastle and Ballintoy harbours with several 

operators using the Ballycastle area including Ardclinis, Xplore Outdoors, Aquasports, 

Causeway Outdoor Centre, Tollymore Outdoor and other private users.65 

 

There is a coastal kayak trail around the Antrim coast as shown in Figure 2-3 in Appendix 2. 

The North Coast Sea Kayak Trail runs 100km from Magilligan to Waterfoot in several sections66. 

In addition to the North Antrim coastline Rathlin Island also provides kayaking opportunities.  

 

 The North Coast Sea Kayak Trail is a 70 mile (112km) nautical trail which, travelling with 

the flood tide, travels west to east from Magilligan Point in County Londonderry to Torr 

Head in County Antrim. The route recommends stops at a number of key sites within 

the Causeway Coast AONB. 

5.5.11  Sea safaris 
In addition to the sailing cruise trips offered by Causeway Coast Sailing, the Aquaholics Dive 

Centre and Sea Safaris67 business offer a variety of sea safari itineraries around the coast near 

Ballycastle & Fair Head. Examples of itineraries include: 

                                                      
60 John Morton, Ballycastle Harbourmaster, 04/12/14 
61 John Morton, Ballycastle Harbourmaster, 04/12/14 
62 John Morton, Ballycastle Harbourmaster, 04/12/14 
63 http://www.heartofthecausewaycoastandglens.com/Rathlin-Sound-Maritime-Festival.T128.aspx  
64 http://www.causewaycoastsailing.com/home  
65 John Morton, Ballycastle Harbourmaster, 04/12/14 
66 www.canoeni.ie  
67 http://www.aquaholics.co.uk/  

http://www.heartofthecausewaycoastandglens.com/Rathlin-Sound-Maritime-Festival.T128.aspx
http://www.causewaycoastsailing.com/home
http://www.canoeni.ie/
http://www.aquaholics.co.uk/
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1. Depart Portrush/Portstewart or Ballycastle, cruise along Causeway Coast, visiting the 

Skerries, Dunluce Castle, the Giant's Causeway, White Park Bay, Ballintoy, Carrick-a-rede 

Rope Bridge and then over to Rathlin Island to the bird sanctuary and the West Lighthouse, 

then up onto Rathlin Island for a 45 minute break, returning to Portrush along the Causeway 

Coast. Duration: Approx. 3-4 hours. 

2. Depart Portrush/Portstewart, cruise to the Skerries, see seals, then on to Dunluce Castle and 

the Causeway Coast returning to Portrush/Portstewart. Duration: Approx. 1 .5 hours. 

3. Depart Ballycastle, cruise over to Rathlin Island, taking in Bruce's Cave, the bird santuary, 

West and East Lighthouses, stop in Rathlin for 45 minutes returning to Ballycastle. Duration: 

Approx. 2.5 hours. 

4. Depart Ballycastle, take in Kenbane Castle, Carrick-a-rede Rope Bridge, White Park Bay, 

Portbradden returning to Ballycastle. Duration: Approx. 2 hours. 

Other operators that offer sea trip or cruises include68:  

 Aquasports who offer trips to Rathlin Island for birdwatching as well as dive holidays 

 Bouncer sea trips 

 D+P Marine 

 Ballycastle Charters 

 Lady Linda Charters 

 Lady Gwen Charters 

 Predator Charters 

 Causeway Lass 

 Causeway Power and Sail 

 Causeway Coast Sailing 

 2 operators on Rathlin Island 

 others from Portrush/ Portstewart 

5.5.12  Scuba-diving 
Several different scuba diving businesses operate from Ballycastle harbour including 

Aquaholics, Aquasports, D&P Marine and DV Diving plus other private clubs and recreational 

divers. Ballycastle is a very popular departure point for diving due to the wreck and 

underwater landscape features. Diving is not just restricted to wreck sites marked on charts.69 

 

Aquaholics Dive Centre and Sea Safaris, based in Portrush have a dive accommodation 

business Aqualodge, which sleeps 16, in Ballycastle. They offer dive courses, guided dive trips 

and sea safaris as described above. Some of the most popular dive sites off the North Antrim 

Coast, described on the Aquaholics website are include in Appendix 3.  

5.5.13  Surfing 
Troggs Surf School, based in Portrush, give a guide to the best places for surfing on the Antrim 

Coast which includes: 

 

 Benone Strand 

 Castlerock Strand 

 Portstewart Strand 

 The Slab (between Portrush and Portstewart) 

 West Strand 

 Blackrocks 

 East Strand 

 Whiterocks 

 Portballintrae 

 Whitepark Bay 

                                                      
68 John Morton, Ballycastle Harbourmaster, 04/12/14 
69 John Morton, Ballycastle Harbourmaster, 04/12/14 
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 Ballycastle 

 

The only one of the above sites that could be affected by the proposed development is at 

Ballycastle. Their description70 of Ballycastle reads: 

‘The beach is split into three distinct surfing zones, each being slightly different to the 

other. At the far eastern end of the break sits Pans Rock (long exposed finger of rock) 

and given the right swell produces long right hand walls that ends up in a close-out 

shorebreak. This is the best break on the beach for stand-up surfers.  

The mid-point in the beach (opposite the entrance/exit from the golf club) provides 

hollow, heavy tubes due the sudden change in depth. You'll need the correct swell 

direction for this to work well. 

At the river mouth lies Ballycastle's trump card - the Wedge. A break designed only for 

bodyboarders or the best stand-ups, this wave will throw a four foot barrel from a 

three foot wall. Incoming swell doubles up with swell re-bounding off the harbour wall 

and produces one of the heaviest waves on the North Coast. Use the pier-barrels as 

an indicator to incoming swell, line-up with the re-bound and watch the tubes roll in! 

You have no option but to drop in seriously late, and by the time you've pulled you 

bottom turn you are guaranteed to be fully barreled. I've never seen it max out, and 

the shelter provided from the harbour wall protects it from horrible northerly winds. 

On a seriously big swell, beyond Ballycastle is a reef-break heaven, but that's for 

another day!’ 

There are several other surf schools based in the Causeway Coast area including Long Line 

Surf School, Causeway Coast Surfing School and TK Portrush Surf School.  

5.5.14  Coasteering 
Coasteering is rapidly growing in popularity with several operators using the Ballycastle area 

including Ardclinis, Causeway Outdoor Centre, Tollymore Outdoor and other private users.71 

5.5.15  Stand Up Paddle-boarding (SUP) 
SUP is growing in popularity in Northern Ireland and the Republic of Ireland. Several operators 

use Ballycastle harbour as well as private individuals.  

5.5.16  Multi-activity providers 
There are some activity providers who provide a range of activities including: 

 Ardclinis Outdoor Adventure, based at Cushendall whose activities include abseiling, 

archery, Canadaian Canoeing, coasteering, pioneering, orienteering, hill-walking, 

mountain-biking, rafting, ropes courses, communication games, bridge building, 

power boating, climbing 

 Xplore Outdoors, based at Ballycastle whose activities include archery, orienteering, 

campcraft, coasteering, rafting, canoeing, kayaking, rock-climbing, mountain skills, 

trail cycling, sea kayaking, body boarding 

5.6 Food and drink 
As befits a busy seaside town and the ‘hub’ of the area Ballycastle hosts many bars, 

restaurants and cafes, as shown in Table 16, with the majority clustered around the Diamond 

area of the town with a second cluster around the Quays area in close proximity to the 

seafront and the harbour. The only product in this category in relatively close proximity to 

Murlough Bay is Hunters Bar, Ballyvoy.  

 

Table 16 Food and Drink 

Sub-Category Tourism Product Location 

Artisan Food North Coast Smokehouse Ballycastle 

Cafes Donnelly's Bakery and Coffee Shop Ballycastle 

                                                      
70 http://www.troggssurfschool.com/beach-guide.php  
71 John Morton, Ballycastle Harbourmaster, 04/12/14 

http://www.troggssurfschool.com/beach-guide.php
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Sub-Category Tourism Product Location 

Cafes Shorebird Coffee Hut Ballycastle 

Cafes Thyme & Co Cafe Ballycastle 

Cafes Mortons Fish & Chips Ballycastle 

Cafes The Pantry Ballycastle 

Cafes Morellis Ice Cream Ballycastle 

Cafes Mauds (ice cream) Ballycastle 

Cafes The Promenade cafe & B&B Ballycastle 

Cafes Cafe Boyles Ballycastle 

Cafes The Bay Cafe Ballycastle 

Cafes Branningans Fish and Chips Ballycastle 

Cafes The Golden Chip Ballycastle 

Cafes Red Door Tea Rooms Ballintoy 

Cafes Burnish Cafe Ballyvoy 

Cafes Quay Coffee Shop Ballycastle 

Cafes Sunnys Cafe Ballycastle 

Cafes Tessi's Apron Ballycastle 

Pubs & Bars The Marine Hotel Ballycastle 

Pubs & Bars Halo Bar & Nightclub Ballycastle 

Pubs & Bars Central Wine Bar Ballycastle 

Pubs & Bars The Diamond Bar & Bistro Ballycastle 

Pubs & Bars Anzac Bar & Bistro Ballycastle 

Pubs & Bars The Castle Bar Ballycastle 

Pubs & Bars O'Connors Bar Ballycastle 

Pubs & Bars McKeaques Hillside Tavern Ballycastle 

Pubs & Bars Boyd Arms Ballycastle 

Pubs & Bars Anglers Arms Ballycastle 

Pubs & Bars Glenshesk Bar Ballycastle 

Pubs & Bars McDonnells Ballycastle 

Pubs & Bars Hunters Bar Ballyvoy 

Pubs & Bars Fullerton Arms Guest Inn Ballintoy 

Pubs & Bars Glenmore House & Restaurant Ballintoy 

Restaurants The Marine Hotel Ballycastle 

Restaurants The Cellar Restaurant Ballycastle 

Restaurants K's Kitchen Ballycastle 

Restaurants Pizza Casa Ballycastle 

Restaurants Pizza Haven Ballycastle 

Restaurants Plank's Deli & Bistro Ballycastle 

5.7 Events and festivals 
Given the nature of festivals and events those taking place in Ballymoney, Cushendun and 

Cushendall have been included here, as shown in 0, given their proximity to the proposed 

development. Ballycastle hosts several popular festivals including the famous Ould Lammas 

Fair which takes place in August and during which the waterfront area of Ballycastle is said to 

be practically inaccessible to vehicular traffic due to the crowds of people. 72 

 

  

                                                      
72 Telephone conversation with Caroline Casey, Ballycastle Visitor Centre, 27th November 2014 
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Table 17 Events & Festivals 

Sub-

Category 

Tourism Product Location Date 

Traditional 

Ballycastle & District Horse Ploughing 

Championships Ballycastle 17th March 

Arts Cushendun Big Arts Weekend Cushendun 2nd to 5th May 

Maritime Rathlin Sound Maritime Festival 

Ballycastle and 

Rathlin Island 

22nd to 31st 

May 2015 

Walking Walk the Glens Walking Festival Cushendall 

31st May to 1st 

June 

Traditional Ballymoney Agricultural Show (June) Ballymoney June 

Sport 

Co. Antrim Junior and Senior Grass 

Hard Court Tennis Championships Ballycastle 14th to 19th July 

Sport Armoy Motorcycle Road Race (July) Armoy 25th to 26th July 

Community Heart of the Glens Festival Cushendall 

2nd to 10th 

August 

Sport 

Ballycastle Junior Tennis 

Championship Ballycastle 

3rd to 9th 

August 

Community Marconi Festival Day Ballycastle 

11th to 15th 

August 

Traditional The Ould Lammas Fair (August) Ballycastle 

25th to 26th 

August 

Sport Giant’s Causeway Cycling Sportive Giant’s Causeway 13th September 

Community Bushmills Salmon and Whiskey Festival Bushmills 

19th to 21st 

September 

Traditional Halloween Parade and Fireworks Ballycastle 31st October 
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Appendix 1: Accommodation in Local Area 
 

Table A1-1 Visitor Accommodation in the Local Area 

 

Sub-Category Tourism Product Location 

Hotels Marine Hotel Ballycastle 

B&B’s & Guesthouses Ballintoy House Ballintoy 

 Bengore House Ballintoy 

 Fullerton Arms Restaurant 

and Guesthouse Ballintoy 

 Glenmore House Ballintoy 

 Lagavara Farm Ballintoy 

 North Coast Country B&B Ballintoy 

 Whitepark House Ballintoy 

 Ammiroy House Ballycastle 

 An Caislean Ballycastle 

 Ardaghmore B&B Ballycastle 

 Beechwood B&B Ballycastle 

 Carnately House Ballycastle 

 Clare Forest Cottage Ballycastle 

 Clare House Ballycastle 

 Clarewood House Ballycastle 

 Colliers Hall Ballycastle 

 Corratavey House, part of 

An Caislean Ballycastle 

 Crockatinny Guesthouse Ballycastle 

 Fragrens B&B Ballycastle 

 Glen Haven Ballycastle 

 Glenluce Lodge, part of An 

Caislean Ballycastle 

 Hillsea Ballycastle 

 Islandarragh House, Cape 

Castle Ballycastle 

 J&J Bed and Breakfast Ballycastle 

 Kenmara House Ballycastle 

 Kinbane Farmhouse B&B Ballycastle 

 Rathushard House Ballycastle 

 Roscor House Ballycastle 

 Seabreeze Ballycastle 

 Teach an Cheoil Ballycastle 

 The Beach Ballycastle 

 The Old Manse Ballycastle 

 The Promenade B&B and 

Cafe Ballycastle 

 The Whins B&B Ballycastle 

 Arkell House  Rathlin Island 

 Coolnagrock B&B Rathlin Island 

 Manor House Rathlin Island 

Listed Self Catering Annie's Cottage Armoy 

 Breen Cottage Armoy 

 Lime Park Self Catering - 

Blacksmiths Cottage Armoy 

 Lime Park Self Catering - 

Dark Horse House Armoy 

 Lime Park Self catering - 

Ned's Loft Armoy 

 Lime Park Self Catering - 

Poets Corner Armoy 
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Sub-Category Tourism Product Location 

 Lime Park Self Catering - The 

Little Pigs House Armoy 

 Lime Park Self catering - The 

Long Barn Armoy 

 Season Cottages Armoy 

 Annies Cottage Ballintoy 

 Braeside Cottage Ballintoy 

 Braeside Lodge Ballintoy 

 Carrick-a-rede Cottage Ballintoy 

 Causeway Coast Cottages - 

Castle Cottage Ballintoy 

 Causeway Coast Holiday 

Park - Apartments 2 Ballintoy 

 Craiganee Cottages - 

Paddy's Barn Ballintoy 

 Criaganee Cottage - 

Johnny's House Ballintoy 

 Lemawilkin Cottage Ballintoy 

 McShane Glen Laisure 

Homes - Big Bothy no 4 Ballintoy 

 McShane Glen Laisure 

Homes - The Manor House Ballintoy 

 McShane Glen Laisure 

Homes - Wee Bothy No1 Ballintoy 

 McShane Glen Laisure 

Homes - Wee Bothy No10 Ballintoy 

 McShane Glen Leisure 

Homes - Apartment No.7 Ballintoy 

 McShane Glen Leisure 

Homes - Apartment No8 Ballintoy 

 McShane Glen Leisure 

Homes - Big Bothy No2 Ballintoy 

 McShane Glen Leisure 

Homes - The Chalet No6 Ballintoy 

 McShane Glen Leisure 

Homes - The Farmhouse Ballintoy 

 Northern Star Cottage Ballintoy 

 Rope Bridge Apartment Ballintoy 

 Rope Bridge Cottage Ballintoy 

 The Look Out Ballintoy 

 The Wee House Ballintoy 

 14 Quay Road Ballycastle 

 19 Marine Apartments Ballycastle 

 19 Market Court Ballycastle 

 2 Strand Court Ballycastle 

 23 Marine Apartments Ballycastle 

 23 Market Court Ballycastle 

 3 Camen Drive Ballycastle 

 3 Carrowcroey Road Ballycastle 

 34 Eagry Gardens Ballycastle 

 4 Parkview Terrace Ballycastle 

 5 Bayview Road Ballycastle 

 57 Leyland Meadows Ballycastle 

 8 Strand Court Ballycastle 

 Apartment 7 Strand Court Ballycastle 

 Apartment No1, 55A Ann St Ballycastle 

 Ballinlea Cottage Ballycastle 
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Sub-Category Tourism Product Location 

 Ballycastle Escape Ballycastle 

 Ballycastle Homecare 

Properties, 7-10 Market 

Court Ballycastle 

 Ballycastle View Ballycastle 

 Bath Lodge Ballycastle 

 Colliers Barn Self Catering Ballycastle 

 Crockatinny Cottages Ballycastle 

 Cushleake House Ballycastle 

 Drumawillin House Ballycastle 

 Forestside House & Cottage Ballycastle 

 Garden Cottage Ballycastle 

 Glenshesk School House, 

Glenshesk Ballycastle 

 Gortconny Cottage Ballycastle 

 Joe Charlies Cottage Ballycastle 

 Knocklayde View Ballycastle 

 Layland Cottage Ballycastle 

 Magherintemple Gate 

Lodge Ballycastle 

 Marcool Cottage Ballycastle 

 Moyle Cottage Ballycastle 

 No3 Strand Court Ballycastle 

 Strand Cottage Ballycastle 

 Strandview Apartment Ballycastle 

 The Archway Ballycastle 

 The Lodge at Pilgrim 

Cottage Ballycastle 

 The Masters Cottage Ballycastle 

 The Tower - Ballycastle Ballycastle 

 Murlough Cottage Ballyvoy 

 Arkell Cottage Rathlin Island 

 Church bay View Rathlin Island 

 Puffin Cottage Rathlin Island 

 The Hayloft Rathlin Island 

 Tra Aisling Rathlin Island 

Caravan & Camping Charlie's Hideaway Armoy 

 Causeway Coast Holiday 

Park Ballycastle 

 Glenmore Caravan and 

Camping Park (btwn 

Ballintoy & Ballycastle) Ballycastle 

 Hayes Caravan Park Ballycastle 

 Maguires Strand Caravan 

Park Ballycastle 

 Ballyvoy Camping Barn Ballyvoy 

 Watertop Farm Ballyvoy 

Hostel Sheep Island View Ballintoy 

 Ballycastle Backpackers Ballycastle 

 Castle Hostel Ballycastle 

 Kinramer Cottage Rathlin Island 

 Soerneog View Hostel Rathlin Island 
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Appendix 2 Map Detail for Product Audit 
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Figure 2-1 Principal visitor attractions in the study area  
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Figure 2-2 Recreational activities in the study area 
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Figure 2-3:  Recreational routes and trails in the study area 
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Appendix A3: Dive sites in the Causeway Coast Area 
 

Aquaholics indicate the best dive sites in the Causeway Coast area are: 

 

 KENBANE and BENBANE HEADLANDS - Superb diving area. Great scenic dives suitable 

for all levels. Various sea caves cut into cliffs providing home's to seals. 

 GIANT’S CAUSEWAY - Built by Finn McCool a few years ago. Some lovely dive sites on 

East site of Causeway. Seals are common at the eastern side. 

 GIRONA - The famous Spanish Armada ship was wrecked on Lacada point over 400 

years ago. Fascinating site below Chimney Tops of the Giant’s Causeway. THIS IS 

NOW A PROTECTED HISTORIC WRECK SITE. Unfortunately diving is forbidden within the 

area of Lacada Point. 

 CARRICK-A-REDE ROPE BRIDGE - The island north of the bridge as some lovely diving 

including a cavern going under the island. This is the famous Guinness bridge.73 

 

Those in the Rathlin Island area are considered to be: 

 

 HMS DRAKE - 14100 ton heavy cruiser torpedoed by U-79 on 2nd October 1917. Lying 

in 18 metres of water in Church Bay, Rathlin Island. 

 TEMPLEMORE - Sank in Ballycastle Bay on 6th December 1911 in heavy weather. Lying 

in 18 metres of water, well broken up. This wreck is inhabited by loads of tame conger 

eels around boiler section, which may be hand fed by divers. Bow section full of fish 

life. 

 LOUGH GARY - Government transport formerly of MacBrayne's Hebrides fleet struck 

rocks finally sinking off the east coast of Rathlin on 21st January 1942. Lying in 33 

metres of water, upright and intact. Superb dive. 

 BOUNCER - Scattered wreckage of 2 vessels throughout this shallow sheltered site. 

Nice easy dive. Look out for the bronze propellor blades under huge boulder. 

 BRUCES CAVE REEF - Reef at entrance provides excellent scenic dive with ship 

wreckage of the GAVINA scattered over south side or reef. 

 COASTGUARD HUT - Shallow scenic dives below cliffs at Ballycastle. Limestone 

baserock gives good vis. 

 CITY OF BRISTOL - Great wreck dive, located between Sheeps Island and Ballintoy. 

 BALLINTOY HARBOUR - Superb shore/boat dives. Excellent gullies cut into limestone 

rock on one side with volcanic rock on the other side of dive site. 

 PANS ROCK - Possible from shore. Interesting dive around old landing pier. 

 FARGANLACK POINT - A drop-off starting at 20 metres and descending to 200 metres; 

swim through arch at 25 metres. 

 SKERRIAGH POINT - Steep rocky slope to 20 metres, sheer drop off to 40+ metres all 

dramatically covered with abundant life. 

 DERGINAM POINT - Tremendous dive, 40 metre cliffs topped with pinnacles and 

archways. 

 SHAMROCK PINNACLE - Rises from the sea bed at 60 metres up to 20 metres, 7 miles 

offshore. this dive needs exceptionally calm weather. 

 CARRICKMANAN ROCK - A large shoal which rises from great depths to within 5 

metres of the surface. 

 GIRVAN WRECK - Famous whiskey wreck, scattered wreckage on exposed reef. 

 ELLA HEWITT - Large trawler sunk on west side of HMS Drake. 74 

 

                                                      
73 http://www.aquaholics.co.uk/  
74 http://www.aquaholics.co.uk/  

http://www.aquaholics.co.uk/
http://www.aquaholics.co.uk/
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 INTRODUCTION 1

The following report stemmed from a desk-based study which was carried out to inform the socio-economic chapter of 

the Fair Head Tidal (FHT) Environmental Impact Assessment (EIA). It provides a comprehensive analysis of the socio-

economic environment (and other closely related aspects) at the local (Ballycastle), regional (Causeway Coast and 

Glens Borough Council (CCGBC)) and national (Northern Ireland) scale. As the CCGBC region is a relatively newly 

formed (April 2015) Local Authority there is a lack of data in some areas related to socio-economics. As a result much 

of the data in this baseline uses information that was collected for the previous Moyle District Council which is where 

the Project and the town of Ballycastle are situated. 

 

1.1 SUPPLY CHAIN DEVELOPMENT 

1.1.1 National Overview 

In 2013 the Gross Value Added (GVA) per head for Northern Ireland was £17,948, an increase of 0.9% on the 2012 

value. In the same time period the UK value increased 2.6% to 23,394 (see Table 1), resulting in Northern Ireland 

having a relatively low share (2.1% or £27.3 billion) of overall national GVA £1.3 trillion.  

 

Table 1 GVA figures by selected NUTS1 regions, 2013 (Office for National Statistics, 2014a) 

NUTS1 

regions 

GVA per 

head (£)* 

GVA per 

head growth 

on 2012 (%) 

GVA per 

head index 

(UK=100) 

Total GVA 

(£m) 

Total GVA 

growth on 

2012 (%) 

Share of UK 

total GVA 

(%) 

United 

Kingdom4 
23,394 2.6 100.0 1,300,000 3.3 100.0 

Northern 

Ireland 
17,948 0.9 76.7 32,841 1.2 2.2 

*GVA at current basic prices on workplace basis. 

 

1.1.2 Marine Renewable Capacity 

In 2012, an Offshore Renewable Energy Strategic Action Plan for Northern Ireland was completed (DETI, 2012). The 

location of potential renewable resources identified in Northern Ireland is shown in Plate 1.1. A Habitats Regulations 

Assessment (HRA) was also carried out. In light of these assessments, it was concluded that up to 1200MW of installed 

capacity could be generated by 2020 from offshore wind and tidal energy in NI waters without significant adverse 

effects on the environment or other marine users. The SEA identified two main offshore wind Resource Zones located 

off the North and the East Coasts which could potentially offer up to 900MW of installed capacity. The plan also defined 

other locations that were identified as suitable for commercial scale tidal development, these resulted in a potential of 

up to 300MW of installed capacity. Some smaller sites were considered unsuitable for commercial development but 

could be considered for test and demonstration purposes.  
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Plate 1.1: Northern Ireland marine energy resource zones (DETI, 2012) 

 

Wave energy has been identified in the north-west of the area of the Plan but it is limited and is not considered as a 

commercial scale development opportunity. 

 

The world’s first commercial scale, grid connected demonstration tidal stream turbine generator was installed at 

Strangford Lough, Northern Ireland in 2008. The 1.2MW SeaGen tidal energy demonstration Project has started the 

decommissioning process which is targeted for completion in summer 2017, after much knowledge has been gained 

from the project. It has been subject to an extensive, externally monitored and reported monitoring regime (ACOM/ 

ABP Mer 2014).  

 

1.1.3 Activity Description 

Given the nature of construction activities and local facilities, it is likely that the majority of the large operations will be 

based out of Belfast Harbour (see Section 1.3). Large construction vessels are therefore likely to travel approximately 

85km to the Fair Head site. However, other ports that could provide support to the development include Larne (50km), 

Glasgow (180km) and Mostyn (290km). Smaller support vessels are most likely to be based out of Ballycastle, which 

is around 8km west of the Project site. 
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1.1.4 Current Economic Value, Location and Intensity 

The Regional GVA statistic is an estimate of the increase in the value of the economy as a result of the production of 

goods and services in a particular region. Dividing the value by the number of people in the region gives a GVA value 

per head; this allows the economic contribution of regions of different sizes to be compared. This however cannot be 

used as a proxy for regional productivity as population estimates include those classed as economically inactive (Office 

for National Statistics (ONS), 2014a).  

 

At NUTS level 3 the ONS splits Northern Ireland into five separate regions. North Northern Ireland is the region of 

interest for the Project. Table 2 shows the five NUTS level 3 regions and their respective provisional GVAs for 2013 as 

well as a value for the whole of Northern Ireland. The North of Northern Ireland has the smallest GVA per head and 

GVA per head indices of all three regions, contributing only 12.3% to the total Northern Irish GVA.  

 

Table 2 2014 GVA per head of population at current basic prices, by region (ONS, 2016) 

Region Headline GVA per head 2014 (£) 

Northern Ireland 18,682 

Belfast 34,583 

Outer Belfast 15,267 

East of Northern Ireland 17,269 

North of Northern Ireland 14,349 

West and South of Northern Ireland 15,712 

 

The GVA from different industry groups in 2014 is broadly similar for the UK and NI with the exception of NI having a 

much larger contribution to GVA from the public administration, education and health sectors. It is also noteworthy 

that NI has a slightly larger proportion of GVA coming from manufacturing than the UK as a whole. NISRA (2014a) 

published a report suggesting that the GVA of this industry sector grew by 11.3% between 2012 and 2013 to a value 

of £4,555 million, accounting for 79.1% of the production sector’s GVA. North Northern Ireland has a much lower 

proportion of GVA coming from the manufacturing sector than NI and the UK. The sector contributing most to the GVA 

in North Northern Ireland in 2012, was the public administration, education and health sectors. Distribution, transport, 

accommodation and food also made a large contribution to GVA in North Northern Ireland (20.99%), a value much 

larger than seen in Northern Ireland and the UK for the same sector (see Table 3).  

 

Table 3 GVA per industry in 2012 

Industry 
UK Northern Ireland North Northern Ireland 

GVA (£m) % GVA (£m) % GVA (£m) % 

Agriculture, forestry and 

fishing  
4,690 0.56 179 0.97 79 2.01 

Mining and quarrying 2,345 0.28 30 0.16 - - 

Manufacturing 106,144 12.58 2,937 15.90 476 12.13 

Electricity, gas, steam and 

air-conditioning supply 
6,724 0.80 84 0.45 - - 
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Industry 
UK Northern Ireland North Northern Ireland 

GVA (£m) % GVA (£m) % GVA (£m) % 

Water supply; sewerage 

and waste management 
7,363 0.87 174 0.94 - - 

Construction 46,871 5.55 1,002 5.43 255 6.50 

Wholesale and retail 

trade; repair of motor 

vehicles 

106,009 12.56 2,210 11.97 - - 

Distribution; transport; 

accommodation and food 
70,063 8.30 1,166 6.31 824 20.99 

Information and 

communication 
57,040 6.76 746 4.04 102 2.60 

Financial and insurance 

activities 
59,698 7.07 726 3.93 134 3.41 

Real estate activities 11,082 1.31 135 0.73 350 8.92 

Business service activities 102,858 12.19 1,171 6.34 189 4.82 

Public administration; 

education; health 
229,768 27.23 7,336 39.73 1,368 34.85 

Arts, entertainment and 

recreation 
11,026 1.31 204 1.10 - - 

Other services and 

household activities 
22,232 2.63 366 1.98 148 3.77 

Total 843913 100 18466 100 3925 100 

 

The most recent employment statistics for the Moyle district (before it became part of CCGBC) suggests that 

employment is dominated by four sectors (Moyle District Council, 2007): 

 

 Wholesale & Retail (17); 

 Health (16); 

 Education (16); and 

 Hotels (15%). 

 

There is also a strong agricultural sector within the district providing 9% of the total employment, equating to around 

1200 jobs. As Moyle lies relatively close to the main population centres in NI (Belfast, Coleraine and Ballymena), a 

number of people commute outside the district for work. Evidence for this is provided by the small number of 

businesses registered for VAT within the region (only 685).  

 

Ballycastle hosts the largest and most active harbour along the Causeway Coast. The Rathlin ferry and a number of 

other marine facilities operate out of the harbour. The port is relatively small and has in the past hosted a larger car 

and passenger ferry to Campbeltown which stopped in 1999. It was discontinued due to poor passenger and freight 

numbers (MVA Consultancy, 2009). There is a seasonal service which operates between Campbeltown and Ballycastle 

from March to September. 
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Ballycastle has limited scope for the expansion of industrial developments, with only a relatively small area designated 

for industrial development approximately 1.5 km away from the harbour.  

 

1.1.5 Historical Trends 

The NI non-financial business economy, as measured by the Northern Ireland Annual Business Inquiry (NIABI), 

recorded an increase of 1.6% in approximate GVA, growing by £293 million from £18,683m in 2012 to £18,976m in 

20131.  

 

Using the claimant count statistic provided by the Labour Market Report as a proxy for unemployment, the number of 

jobless people in the Moyle area increased by 17.4% between 2012 and 2013, a value much larger than the NI 

average increase of 5.9%.  

 

1.1.6 Future Trends  

Areas off the coast of the district have been identified as areas of potential tidal resource that could be used for the 

commercial deployment of tidal energy devices in the future (see Plate 18.1). As well as the tidal development 

proposed here, Tidal Ventures Ltd have gained a lease area to the south-west of the Fair Head site and submitted a 

consent application for 100MW in September 2015.  

 

The only other focus of the region is to develop tourism. With their proximity to the Giants Causeway World Heritage 

Site, the supply chain is likely to develop to support this industry.  

Data Gaps and Limitations 

The NUTS level 3 breakdown of Northern Ireland provided by the ONS gives information on five large regions. The 

development area is located within the level 3 region North Northern Ireland; the statistics provided at this level were 

not available at a more local scale. As a result, the only statistics available for the Moyle District were relatively old, 

pre 2008 and came from the Moyle District Council. More recent data does not appear to be available for the area, this 

may be due to the merger with three other districts councils. 

 

1.2 COMMERCIAL FISHING 

1.2.1 National Overview 

The baseline report provided by AFBI (2014) describes the National and Regional commercial fisheries in the area. 

Additional information on the value of landings has been gathered from (MMO, 2014). Also see Chapter 12 Commercial 

Fisheries. 

 

The Northern Irish fleet, including inshore and offshore vessels, between 2009 and 2014 averaged at around 380 

vessels (AFBI, 2014).  

 

In 2014 19,079 tonnes of fish was landed by UK vessels into Northern Irish ports, with a value of £28.3m. These 

values include pelagic, demersal and shellfish 

 

Landings made by UK vessels into Northern Irish ports in 2014 were mostly made up of shellfish (72%). While pelagic 

and demersal fish were also landed, these two classes of fish represented a much smaller proportion of the total catch 

                                                   

 

1 http://www.detini.gov.uk/2013_ni_annual_business_inquiry_publication_-_10_dec_2014_final.pdf?rev=0 
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(23.7% and 4.3% respectively). In monetary value, the landed shellfish equated to approximately £20.4m, pelagic fish 

£6.7m and demersal fish £1.2m (MMO, 2015)2.  

 

The shellfish species of commercial importance in Northern Ireland include queen scallops (Aequipecten opercularis), 

king scallops (Pecten maximus), brown crab (Cancer pagurus), velvet crab (Necora puber), lobster (Homarus 

gammarus), whelk, shrimp and Nephrops. Scallops are caught either by divers or by using a benthic dredge. In 2013 

over 1000 tonnes of king scallop were landed in Northern Ireland which gave a first sale value of £1.7m. The static 

gear fishery in 2013 was larger, with 142 vessels registered to land crab, lobster, whelk, shrimp and Nephrops. The 

first sale value of this catch was estimated as exceeding £4m (AFBI, 2014).  

 

1.2.2 Regional and Local Context 

The Project site and cable route corridors lie within the ICES Area 39E3. Species of commercial importance landed in 

this area include brown crab, velvet crab, lobster, Nephrops, king scallop and queen scallop. In 2013 Nephrops and 

velvet crab were recorded as being caught within ICES Area 39E3 but were landed at ports outwith the 39E3 area.  

Current Economic Value, Location and Intensity of Activity 

Twenty five vessels fishing in the 39E3 area landed over 91 tonnes of brown crab and 15.5 tonnes of lobster in 2013 

producing a first sale value of £91,000 and £175,000 respectively. This catch was landed into 11 ports, two of which 

are in Southern Ireland (for a port by port breakdown see AFBI (2014)). The latter value does not include money 

received by the fishermen as part of the v-notching scheme where members of the North Coast Lobster Fisherman’s 

Association (NCLFA) receive £6 for every berried lobster they v-notch and return. Additionally 139 tonnes of scallops 

were landed by Northern Irish vessels from the 39E3 area in 2013, bringing a first sale value of almost £215,000.  

 

Vessels landing crab and lobster in the area were all under 10m in length, therefore VMS data could not be used to 

identify key fishing areas. Consultation with fishermen and cited in Yates, 2012 suggests that pot fishing occurs along 

the entire coastline of Northern Ireland including the area of the proposed array site and cable routes (AFBI, 2014 and 

Chapter 12 Commercial Fisheries). 

 

1.2.3 Historical Trends 

Recent pressures on the offshore fleet have resulted in a shift toward inshore fishing, resulting in the Northern Irish 

fleet now being dominated by smaller vessels. The proportion of vessels greater than 10m in length reduced from 52% 

in 2000 to 38% in 2014. Consequently many fishermen in Northern Ireland have begun landing catch at smaller ports 

closer to their home in an attempt to reduce fuel costs. 

 

1.2.4 Future Trends 

The main commercially exploited fish stocks are regulated by the European Common Fisheries Policy. It is this 

legislation that provides values for total allowable catch of the main commercial fish species. It is up to local 

administrators to determine fisheries management policy for inshore waters (out to 12nm from the coast line). In 

Northern Ireland this is done by the Department of Agriculture and Rural Development, now Department of 

Agriculture, Environment and Rural Affairs (DAERA) who put in place the Inshore Fishery Policy. With the industry 

moving toward an inshore dominated fleet, it is this legislation that is most likely to have the greatest influence on the 

future of the commercial fishing industry in Northern Ireland.  

 

                                                   

 

2 https://www.gov.uk/government/statistical-data-sets/uk-sea-fisheries-annual-statistics-report-2014 
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1.2.5 Data Gaps and Limitations 

The data presented above regarding the distribution and intensity of commercial fisheries possesses a number of 

significant limitations when using them as baseline conditions. In particular landings data can only be spatially 

resolved to ICES rectangles which cover 3192 km2. It is highly unlikely that fishing effort will be evenly distributed 

throughout the area, and although VMS data can help identify key fishing areas within the ICES rectangles it does not 

capture vessels less than 12m in length. Interviews with local fishermen addresses this data gap to some degree, 

providing limited data about where these smaller vessels fish (see AFBI, 2014 and chapter 12 Commercial Fisheries).  

 

The values for total fish landed into North Irish ports include transhipments3 of fish and therefore does not provide an 

accurate value for the number of fish caught in Northern Irish waters. 

 

1.3 PORTS AND HARBOURS 

1.3.1 National and Regional Overview  

Northern Ireland has five commercial ports, namely Belfast, Londonderry, Warrenpoint, Coleraine (public trust ports) 

and Larne (privately owned). Additionally Portavogie, Ardglass and Kilkeel, managed by the Northern Ireland Fishery 

Harbour Authority are the three main fishing ports in Northern Ireland. Commercial ports in Northern Ireland are very 

important to the national economy, serving as trade gateways between the rest of the UK, mainland Europe and the 

rest of the world (AFBI, 2011). 

 

The ports of Larne and Belfast are the two commercial ports located closest to the Fair Head development area 

(approximately 48 and 85km from the site respectively).  

 

Current Economic Value, Location and Intensity of Activity 

The port at Larne is privately owned and operated by Larne Harbour Limited. The port possesses six quays, the 

shallowest being 4.5m and the deepest 7.5m to chart datum. Both passenger and freight traffic pass through the port. 

P&O Ferries operate one passenger route to Cairnryan. The port sees up to 14 ferry arrivals and departures per day in 

winter, and up to 20 in summer. A freight service is also operated from Larne to Cairnryan which has been in place 

since 1973. Freight traffic is carried by the P&O ferries that operate between the two ports (Port of Larne, 2015). In 

2013 approximately 9% of freight traffic (approximately 2.28 million tonnes) of the total freight traffic passing through 

Northern Ireland came through the port of Larne. Of the total inward freight traffic into Northern Ireland, 7.8% came 

through the port of Larne (NISRA, 2014b). Additionally Larne is the only approved port for the entry of livestock into 

Northern Ireland. 

 

Belfast harbour is the main port in Northern Ireland, handling 66% of all freight traffic moving through Northern 

Ireland in 2013. In 2014 the port handled a total of 23 million tonnes of freight traffic; 1.4 million passengers and 

476,000 freight vehicles passed through the port as well as 112,00 cruise passengers. In 2013 turnover of the port 

exceeded £50m and operating profits were recorded as £26.2m (Belfast Harbour, 2015a). The harbour caters for the 

offshore wind industry and has developed the D1 offshore wind terminal for DONG energy. The port states that it is 

aware of the developing wave and tidal energy sector and is engaging with Project developers to ensure manufacturers 

have access to sites in port areas (Belfast Harbour, 2015b).  

 

                                                   

 

3 the shipment of fish to an intermediate location where the goods may be loaded onto a different vessel/ mode of 

transport which will then be sent to another destination.  
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The Moyle area, within the Causeway Coast and Glens Borough Council, does not have any large commercial ports. 

There are however several smaller ports used by local fishermen to land their catch, these include Ballycastle, Port-

aleen Bay, Cushendun and Cushendall. Ballycastle is the largest port in the district in terms of catch landed (first sale 

value of between £100,000-200,000 in 2013), and also draws income from the marina and other activities that 

operate out of the harbour (AFBI, 2014).  

 

1.3.2 Historic Trends 

Changes to the dynamic of the Northern Irish fishing fleet has resulted in a shift toward inshore fishing. Combined with 

attempts to reduce fuel costs, this has resulted in fishermen landing catch at smaller ports such as Ballycastle, 

Cushendall, Cushendun, Rathlin Island and Dunserverick in the Causeway Coast and Glens Council area. Additionally, 

the increasing popularity of recreational boating and other water sports have seen an increase in the use of some 

ports. The growth of Ballycastle harbour and marina in recent years is testimony to this increase in usage.  

 

1.3.3 Future Trends 

In terms of usage by fishermen, the future of the ports in the Causeway Coast District is largely dependent on the 

fishing policy imposed by the Department of Agriculture and Rural Development. Usage of Ballycastle harbour and 

marina by the recreational industry is likely to be closely linked with the strength of the economy, reflecting the 

amount of disposable income.  

 

1.3.4 Data Gaps and Limitations  

The only information regarding the economic activity of ports in the Causeway Coast and Glens Council area are those 

related to the first sale value of landed fish. There is no information regarding the amounts of other economic activity 

occurring at these ports despite the presence of several businesses operating out of Ballycastle harbour and the 

presence of an active marina.  

 

1.4 TOURISM 

This section outlines the value of tourism at a national and local scale. The local scale focuses on the Causeway Coast 

District which is most likely to be affected by the proposed tidal development. An in depth analysis of tourism at both 

scales has been provided in Appendix 16.1 by ReThink Tourism (2014). This section focuses on the socio-economic 

importance of tourism.  

 

1.4.1 National Overview 

In 2013, the economic impact of tourism to the Northern Ireland economy was 5.2% of GDP, supporting some 43,000 

jobs (Appendix 16.1 ReThink Tourism, 2014). 

 

There were 4.195 million overnight trips to Northern Ireland (domestic and external) in 2013. In total £755 million was 

spent on overnight trips (domestic and external) in Northern Ireland in the 12 month period (July 2013 to June 2014). 

Of the £755m total, £227m spent in Belfast, £110m spent in Causeway Coast & Glens Local Government District and 

£86m in Fermanagh and Omeagh. All other Local Government District’s attracted expenditure of £50m or under in 

2013. 

 

During the period between January and June in 2014 1.953 million people visited Northern Ireland, 811,000 of these 

visitors were from Great Britain and other overseas markets. The total spend by all visitors in this period was £246m, 

and involved a 39% increase in spend by visitors from the Republic of Ireland and a 6% increase in spend from those 

visiting from Great Britain and other overseas markets.  
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In 2014 the tourism and leisure industries employed approximately 55,000 across Northern Ireland, contributing 8% 

to overall employment. Belfast is particularly reliant upon tourism related employment, with 30% of jobs in the area 

being tourism related. Similarly Newry Mourne & Down and Causeway Coast & Glens districts are heavily reliant on 

tourism with over 12% of jobs in these areas coming from tourism based industry.  

 

1.4.2 Regional and Local Context 

The Causeway Coast and Glens region is the second most popular tourist destination in Northern Ireland after Belfast. 

It has a particularly high proportion of visitors on holiday and a high number of trips per head of population.  

 

The most popular tourist destinations in 2013 in the Causeway Coasts and Glens region were The Giant’s Causeway 

World Heritage Site (753,929 visitors), Carrick-a-Rede Rope Bridge (263,000 visitors) and the Old Bushmills Distillery 

(120,000+ visitors). The Giant’s Causeway is the most popular visitor attraction in Northern Ireland and is the key 

motivator for many visitors’ trip to the area.  

 

Visitors to Ballycastle are also drawn by the recreational opportunities including walking/hiking, watersports, rock-

climbing at Fair Head and by family activities with many travelling from Ballycastle to the nearby Watertop Farm in the 

direction of Cushendun. Other key drivers that may impact on visitor flow are the timing of festivals and events in the 

area such as The Ould Lammas Fair in Ballycastle in August. 

 

The key drivers of tourism in the Causeway Coast and Glens are thought to be the Causeway Coast Route itself, the 

spectacular scenery and the range of visitor attractions.  

Current Economic Value, Location and Intensity  

In 2011-12, 23% of all visitors to Northern Ireland visited the Moyle region. These visitors contributed £136m to the 

local economy. Most of the tourism related employment for Moyle is focused in the Ballymena and Coleraine Districts. 

The Moyle area has one of the lowest levels of tourism related employment in the Causeway Coast and Glens region.  

 

1.4.3 Historical Trends 

There is a clear upward trend in overnight visits to the area between 2011 and 2014. The latest half-yearly data from 

the NITB, published in June 2014 indicated that the total number of visitors to Northern Ireland during the Jan-June 

period was up 5% on the same period in 2013. The domestic market also showed strong growth, up 9% on the same 

period. Visitors from GB and other overseas markets were up by 5%. The key driver for this growth is the rise in the 

number of holiday trips, up 30%. Visitor numbers to the Giant’s Causeway have grown since the new visitor centre 

opened in 2012, increasing 44% between 2012 and 2013. In general visitor numbers for the various attractions have 

remained relatively steady or have slightly declined in the last five years. The exception is the Giant’s Causeway Visitor 

Centre which has shown a significant increase since 2012 when the new visitor centre was built.  

 

The increasing number of visitors travelling along the Causeway Coastal Route with the purpose of visiting the Giant’s 

Causeway is likely to have been partly responsible for the rapid increase in visitor enquiries in the Ballycastle Visitor 

Information Centre over the last year. The rise is also partly due to the visitor centre moving to a new location near 

the harbour and to the popularity of the Game of Thrones series with so many visitors asking the location of filming 

that a specific brochure had to be printed. In addition the Marine Hotel reopened in 2013, bringing many new visitors 

to the area.  

 

Data that are available indicate that there has been a significant rise in visitor enquiries to Ballycastle Visitor Centre in 

recent years. There has been a 200% rise in enquiries between 2012 and 2014. The Ballycastle Visitor Centre 
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highlighted the fact that visitor enquiries have been increasing year on year and tourism is growing in Ballycastle and 

the wider CCGBC area.  

 

1.4.4 Future Trends 

The resident population in the Causeway Coast and Glens Borough Council provides a low base for Visiting Friends and 

Relatives tourism and this is not expected to change to any great extent. VFR tourism forms 47% of incoming visits to 

Northern Ireland. The limited resident population also restricts the range of local services available to visitors. 

1.4.5 Data Gaps and Limitations 

Most of the data used to inform this assessment was published in 2013 and covers an area known as the Causeway 

Coast and Glens. The report did not identify any data limitations or data gaps. 

 

1.5 RECREATIONAL BOATING 

This section outlines the recreational boating activity across Northern Ireland as a whole and more locally in the 

CCGBC area. The term recreational boating can include sailing, power boating and motor cruising.  

 

1.5.1 National Overview 

Throughout the UK estimates suggest that the marine leisure sector (including recreational boating and other water 

sports) turns over just under £3 billion annually, employing approximately 35,682 people (TSE Research Services. 

2009). Northern Irelands revenue share of this industry is small (0.8%) at £22.4 million. Employment in this sector 

within Northern Ireland is therefore also small, accounting for approximately 1% of the UK total, which equates to 

roughly 357 people. 

 

1.5.2 Local and Regional Context 

The local area supports two marinas that are popular with yachtsmen, Ballycastle Marina and Rathlin Marina. These 

ports are most frequented between April and October by boats most likely to be travelling within the UK. Popular 

routes from these ports are thought to be along the north east Irish coast, around the Mull of Kintyre going north or 

into the Clyde area and coming across the North Channel east or west (ReThink Tourism, 2014). The main cruising 

routes around Northern Ireland are also shown in Figures 24 and 28 in the report ‘Identifying Recreational Cruising 

Routes, Sailing and Racing Areas within the SEA 6 Area’ provided by the RYA (RYA, 2005). 

 

1.5.3 Economic Value, Location and Intensity 

There is currently no information regarding the amount of money that recreational boating brings into the Causeway 

Coast and Glens Borough Council district. It is however known that the income that does result from this activity is 

mostly seasonal as the majority of boats tend to populate local marinas between April and October (Appendix 16.1 

ReThink Tourism, 2014).  

 

Ballycastle Marina appears to be the more popular port with yachtsmen, attracting over 500 boats annually. Recent 

improvements to the port have been made which now possesses 74 berths, accessible 24 hours a day and is a Blue 

Flag Marina with high environmental standards. Rathlin Harbour attracts up to 400 boats annually and provides 

berthing for up to 42 boats. Other popular berthing places are Portrush Harbour, Coleraine Marina, Glenarm Marina 

and moorings in Redbay area which all have several hundred visiting boats each year (Appendix 16.1 ReThink 

Tourism, 2014).   

 

Ballycastle Sailing Regatta is an annual event which last took place on 24 May in 2015 as part of the Rathlin Sound 

Maritime Festival. The regatta is hosted by Ballycastle Marina and Cushendall Sailing and Boating Club.  
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Other recreational boating in the area includes boats providing day trips for tourists. Causeway Coast Sailing offer day 

trips on a 24ft yacht ‘Evenstar’, and from 2015 a 30ft yacht ‘Elessar’, operating from Ballycastle harbour or Rathlin 

Island. Aquaholics Dive Centre and Sea Safaris offer a variety of sea safari itineraries around the coast near Ballycastle 

& Fair Head (Appendix 16.1 ReThink Tourism, 2014).  

 

1.5.4 Historical Trends 

The expansion and improvement of Ballycastle Marina in 1999 suggests that the recreational boating activity in 

Northern Ireland has been on the increase. Data provided by the RYA suggest that this is indeed the case, with the 

number of venues increasing from 50 in 1995 to over 65 in 2008. The same report also suggests that the number of 

members in boating clubs has increased from 9,900 in 1995 to 12,000 in 2008 (Noble, 2009). 

  

1.5.5 Future Trends 

A report by UKMMAS (2010) suggests that marine recreation has increased in recent years. Further growth however is 

expected to be related to the status of Britain’s economy. The stronger the economy the more disposable income is 

likely to be available for spending on recreational activities. A struggling economy however is likely to result in the 

opposite, causing a downturn in the participation of such activities. It is thought however that if the correct technology 

and infrastructure is put in place, long term growth of the sector is likely to occur.  

 

1.5.6 Data Gaps and Limitations 

There is no information regarding the economic and employment value of recreational boating, at a local scale. Those 

statistics that are available at a regional scale are of limited use because they define economic and employment values 

for marine recreation as a whole, grouping recreational boating with other water sports. There is also a lack of 

information regarding historical trends of recreational boating in Northern Ireland.  

 

1.6 WATER SPORTS 

Water sports, in this instance, are those sports occurring in or on the marine environment. A detailed description of 

each sport occurring in the area is provided in Appendix 16.1 in the baseline report by ReThink Tourism (2014).  

 

1.6.1 National Overview 

Northern Ireland has over 200km of diverse coastline and beachfront.. Activities such as: kayaking, caving, 

coasteering, diving, sailing, windsurfing, wakeboarding and surfing take place all along the Northern Irish Coast 

(Discover Northern Ireland, 2014). The economic and employment statistics for the marine recreation sector in 

Northern Ireland are presented in the national overview of recreational boating, Section 1.5.1.  

 

1.6.2 Regional and Local Context 

A number of water sports take place in the local area including surfing, stand up paddle boarding, coasteering, scuba-

diving, sea kayaking, and shore and sea angling.  

 

1.6.3 Historical Trends 

Globally water-sport popularity has increased dramatically in recent years and is now viewed as an important aspect of 

the marine tourism market (Lazarow, 2007). The surf industry alone was reported to grow by 10% from 2004-2008 

(SIMA, 2009). Improvements in wetsuit technology combined with increased affluence, leisure time and more active 

lifestyles are thought to be the drivers behind the increase in the popularity of water-sports.  
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1.6.4 Future Trends 

Much like recreational boating, the future trend of water sports is highly dependent upon the state of the British 

economy. A stronger economy is likely to increase participation due to larger amounts of disposable income. Changes 

in other variables such as fish stocks and the health of the marine environment may also have an effect on water-sport 

activities such as fishing and diving.  

 

1.6.5 Data Gaps and Limitations 

There is no information regarding the economic and employment value of water sports, at a local scale. Those 

statistics that are available at a regional scale are of limited use because they define economic and employment values 

for marine recreation as a whole, all of which may not be classed as water sports. There is also a lack of information 

regarding the historical trends of water sports in Northern Ireland. 

 

1.7 RECREATIONAL ANGLING 

Recreational sea angling encompasses fishing from both the shore and boat using line rod, line and hook. According to 

the Agri-Food Biosciences Institute (AFBI) Report Recreational Sea Angling (RSA) in Northern Ireland (AFBI, 2011) it 

was estimated that in 2005 Northern Ireland hosted 450 visiting anglers for the sole reason of engaging in sea/shore 

angling. The report notes that: 

 

“Ireland’s waters are extremely diverse, offering a wide range of fishing opportunities and 

in addition to species such as pollack, mackerel and wrasse they contain a large number of 

elasmobranchs species (sharks, skates and rays)” 

 

Ballycastle is a popular place for boats to leave for sea-angling. Several different charter vessels use the harbour 

including D+P Marine, Ballycastle Charters, Lady Linda Charters, Lady Gwen Charters, Predator Charters, Causeway 

Lass and one operator in Rathlin Island. Other angling operators in the area include four boats from 

Portrush/Portstewart area.  

 

There are many opportunities for shore, rock and boat fishing along the Antrim coast with anglers able to catch 

Wrasse, Cod, Whiting, Plaice, Flatfish, Turbot, Mackerel, Haddock, Dogfish, Coalfish, Pollack, Flounder and Conger 

Eels.  

 

Northern Ireland Tourist Board (NITB) indicate some of the best places to fish off the Antrim coast are Portrush; 

Dunseverick, Ballintoy, Torr Head and rocks around Glenarm.  

 

1.8 SOCIAL IMPACTS 

This section focuses upon the baseline conditions of employment, infrastructure (e.g. hospitals and schools), housing, 

quality of life and the landscape / visual aspects of NI and more regionally at the Causeway Coast and Glens Council 

area level.  

 

1.8.1 National Overview 

The 2011 census indicated that the population of Northern Ireland is approximately 1.8 million. Overall employment 

rates within Northern Ireland are thought to have increased by 2.2% between 2011 and 2013 (PWC, 2014). Over the 

same time period UK unemployment rates dropped by 1% to 6.9%; comparatively a 0.7% decline was recorded for 

NI, giving a total unemployment average of 7.7% in 2013, a value 0.8% larger than the UK average.  
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Economically inactive defines “those neither in work nor unemployed”. Similar to unemployment rates the Northern 

Ireland average of economically inactive people is significantly higher than the UK average according to the latest 

Labour Market Report (Department of Finance & Personnel, 2013). This report states that 27.2% of the working age 

population in Northern Ireland are economically inactive compared to UK average of 22.3%. Economic inactivity is 

linked with those caring for family members, ill health, early retirement as well as significant number of households 

being in poverty, joblessness, social exclusion (Department for Employment and Learning, 2014).  

 

In 2011 the Northern Ireland Executive published an Investment Strategy for 2011 to 2021 in Northern Ireland 

(Northern Ireland Executive, 2011). It intends to focus “on protecting jobs, fostering economic recovery and protecting 

public services”. However, given the cuts in public spending the document indicates that there will be less money 

available than originally anticipated and as a result spending will be focused upon “infrastructure programmes that will 

deliver the best return in the period ahead”. The strategy outlines a number of investments that will be made in the 

Antrim area including improvements to the area hospital and investment in a new library (NISRA, 2014c).  

 

The total housing stock in Northern Ireland has increased from 667,900 in 2001-2002 to 762,900 in 2012-2013. The 

latter value is equivalent to 418 dwellings per 1,000 of the population. The number of dwellings per 1,000 of the 

population in Northern Ireland has been consistently lower than the UK average since 2004-2005. The total number of 

owner-occupied dwellings increased by 8.1% between 2001-2002 and 2013-2014; however this figure did not show a 

great deal of change between 2006-2007 and 2012-2013 (NISRA, 2014c).  

 

1.8.2 Regional and Local Context 

The North Antrim area, according to the 2011 census, has a population of 108,207 people. Of these people 17,576 

(16.2%) were over 65 years of age. The average life expectancy for males in the constituency is 77.8, slightly higher 

than the Northern Irish national average of 77.5 years. The average life expectancy for females is slightly longer than 

for males being 83.0, a full year longer than the national Northern Irish average of 82 years of age (Northern Ireland 

Assembly, 2014).  

 

Using the claimant count provided by NISRA (2016), in May 2016 the number of the working age population 

unemployed in the Causeway Coast and Glens Borough was 2,972 (3.3%); 2,014 (4.5%) of which were men and 958 

(2.1%) of which were women4. These figures are relatively similar to the national average.  In comparison, the 

national figures for Northern Ireland showed that 3.1% of the working age population were unemployed; with 4.4% of 

males and 1.9% of females being unemployed. 

 

In 2011/2012 North Antrim was ranked 13th (out of a possible 18) in Northern Ireland for the proportion of school 

leavers achieving GCSE grades of A*-C. It also had one of the lowest participant rates in further education, being 

ranked 17th in the country with only 7.8% of the population aged 16 and over being enrolled in further education. This 

is much lower than the national average of 10.7% (Northern Ireland Assembly, 2014).  

 

In 2012 and 2013 4,449 criminal offences were recorded in the area. This value equates to a recorded crime rate of 

4,112 per 100,000 people, a value lower than the national average (5,544 per 100,000 persons). This resulted in 

North Antrim being the constituency with the 7th lowest recorded crime rate (Northern Ireland Assembly, 2014).  

 

                                                   

 

4 https://www.economy-ni.gov.uk/sites/default/files/publications/economy/Labour-Market-Report-June-2016.PDF 
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1.8.3 Economy and Employment 

The total population of the Causeway Coast and Glens Borough Council as of 2014 was 142,303 which is 8% of the 

total NI population. The population of the district is ageing with 27% of the population being classed as economically 

inactive5.  

 

The claimant count rate in the Causeway Coast and Glens region in 2014 was 5% of the population with 29% of these 

being long-term (over one year) and 25% being youths (aged 18-24). 

 

In 2013 (the most recent data available) in the Causeway Coast and Glens Council area there were a total of 39,333 

jobs which can be split up as follows: 

 

 Production (including manufacturing) 10% 

 Construction   5% 

 Distribution services   23% 

 Other services   61% 

 Other    0% 

 

It should be noted that these figures do not include the self-employed or agricultural labour. 

Infrastructure (hospitals, schools, transport) 

Public transport in Moyle is restricted to coach, bus and taxi services. Whilst there are a number of privately owned 

coach hire and taxi operators within Moyle, the main provider of scheduled bus services in the region is Translink. 

 

A boat service operates between Ballycastle and Rathlin Island, Northern Ireland’s only inhabited offshore Island. 

Between June and September, there are four return sailings per day; this is reduced to two return crossings per day 

during the rest of the year. 

 

The Moyle District does not possess a hospital, the nearest three being in Coleraine, Antrim and Londonderry/Derry. 

There is however a GP surgery in Ballycastle as well as a dentist.  

 

Within Ballycastle there are some other limited service sectors, for example the three major high street banks (the 

Northern Bank, Ulster Bank and the First Trust bank) have branches in Moyle. Whilst all three banks have branches in 

Ballycastle itself, the Northern Bank also provides three additional branches in Armoy, Bushmills and Cushendall. 

 

As one of Northern Ireland’s leading tourist destinations, Moyle has a well-established hospitality industry. The district 

has four hotels, eleven guesthouses, sixty-eight B&B’s, seventy-five self-catering premises and seven youth hostels, 

providing accommodation to suit all budgets. 

 

There are a number of schools in the Moyle district, including both primary high schools. Secondary education is only 

available in Ballycastle while a primary education is provided at various points throughout the district, including on 

Rathlin Island. 

 

                                                   

 

5 http://secure.investni.com/static/library/invest-ni/documents/a-desktop/council-area-profile-causeway-coast-and-

glens.pdf 
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1.8.4 Quality of Life 

Population 

Within the county of Antrim, North Antrim is a political constituency which covers a largely rural part of the county and 

has a population of 108,000, which showed 11% growth from 2001. The main population centres from greatest to 

lowest population numbers are: Belfast (280,962), Lisburn (120,165), Derry (107,877) and Newry and Mourne 

(99,480) (NISRA, 2012).  

 

The Moyle District covers an area of around 480km2 with a population of approximately 17,100 (0.9% of the Northern 

Ireland population) (NISRA, 2012). It is a largely rural district with a low population density (0.34 persons/hectare 

compared to 1.22 persons/hectare for the rest of Northern Ireland, in 2005) (Moyle District Council, 2007). The main 

population centre in the district is Ballycastle in which approximately 5,238 people live (according to the 2011 census). 

A socio-economic study of the Moyle district predicted that in 2015 5,800 people would be employed in the Moyle 

District making up around 0.7% of the Northern Ireland total. The Moyle District has a large percentage of people who 

are classed as being in deprivation, the main reasons for this are unemployment, fuel poverty, housing conditions and 

access to services. 

 

Rathlin Island is the only inhabited offshore island in Northern Ireland, with a rising population of just over 110 people 

and is the most northerly inhabited island off the Irish coast (Rathlin Development and Community Association, 2015).  

 

Ballycastle is a small rural seaside town placed on the most north-easterly tip of County Antrim, Northern Ireland. 

Ballycastle is of strategic importance and is an administrative centre for Moyle District Council. Ballycastle seafront has 

views of Rathlin Island, Fairhead, Ballycastle beach, Kinbane Head and Mull of Kintyre along with the Marina. 

 

1.8.5 Historical Trends 

The 2011 census indicated that the population of the Moyle District increased by 7.0% between 2001 and 2011 to 

17,050. The percentage of people over the age of 65 in the district increased from 14.49% in 2001 to 17.13% in 2011.  

 

Using the claimant count statistic provided by the Labour Market Report as a proxy for unemployment, the number of 

jobless people in the Moyle area increased by 17.4% between 2012 and 2013, a value much larger than the Northern 

Ireland average increase of 5.9% (Department of Finance & Personnel. 2013). 

 

The Moyle District saw a 12.2% increase in the number of households between 2001 and 2011, giving a total value of 

6,608 households in 2011.  

 

1.8.6 Future Trends 

The 2011 census indicated that the population of the Moyle District increased by 7.0% between 2001 and 2011 to 

17,050, a figure that has been forecasted to increase to 17,971 by 2021. The population of the district is aging, 21.5% 

of the population is expected to be represented by older people by 2021. 

 

1.8.7 Data Gaps and Limitations 

The most up to date population values come from the 2011 census; therefore these data are now five years old. 

Estimates of present and future population made upon these values are only predictions and should be viewed as 

such. 
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