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1. Introduction 

The following Supporting Information for Screening for Appropriate Assessment (SISAA) Report has been 

prepared by Altemar Ltd. for a marine survey and site investigations for a fibre optic cable with a landfall 

at Glandore Bay and Castlefreke, Long Strand, Co. Cork. 

An AA is an assessment of the potential effects of a proposed project or plan, on its own, or in combination 

with other plans or projects, on any European sites. European sites are those sites designated as Special 

Areas of Conservation (SAC) under the Habitats Directive or Special Protection Areas (SPA) under the Birds 

Directive.  

The AA Screening stage examines the likely significant effects of a plan or project, either on its own, or in 

combination with other plans and projects, upon a European site and considers whether, on the basis of 

objective scientific evidence, it can be concluded that there are no likely significant effects on any European 

site, in view of best scientific knowledge and the conservation objectives of the relevant European sites.  

1.1 Altemar Ltd. 
Since its inception in 2001, Altemar has been delivering ecological and environmental services to a broad 

range of clients. Operational areas include: residential; infrastructural; renewable; oil & gas; private 

industry; Local Authorities; EC projects; and, State/semi-State Departments. Bryan Deegan, the managing 

director of Altemar, is an Environmental Scientist and Marine Biologist with 30 ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ǿƻǊƪƛƴƎ 

in Irish terrestrial and aquatic environments, providing services to the State, Semi-State and industry. He is 

ŎǳǊǊŜƴǘƭȅ ŎƻƴǘǊŀŎǘŜŘ ǘƻ LƴƭŀƴŘ CƛǎƘŜǊƛŜǎ LǊŜƭŀƴŘ ŀǎ ǘƘŜ ǎƻƭŜ ά9ȄǘŜǊƴŀƭ 9ȄǇŜǊǘέ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ŀǎǎŜǎǎ 

internal and external projects. Bryan Deegan (MCIEEM) holds a MSc in Environmental Science, BSc (Hons.) 

in Applied Marine Biology, NCEA National Diploma in Applied Aquatic Science and a NCEA National 

Certificate in Science (Aquaculture). Bryan Deegan carried out all elements of this SISAA. Bryan has been 

involved in 11 international sub marine fibre optic cable projects, many of which involved Horizontal 

Directional Drills within designated sites and all works required ecological supervision. 
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2. Background to the Appropriate Assessment 
The Habitats Directive 92/43/EEC (together with the Birds Directive (2009/1477/EC)) forms the cornerstone 
of Europe's nature conservation policy. The Directive protects over 1000 animals and plant species and over 
200 "habitat types" which are of European importance. In the Habitats Directive, Articles 3 to 9 provide the 
legislative means to protect habitats and species of European Community interest through the 
establishment and conservation of an EU-wide network of conservation sites (NATURA, 2000). These are 
Special Areas of Conservation (SACs) designated under the Habitats Directive and Special Protection Areas 
(SPAs) designated under the Birds Directive), Article 6(3) and 6(4) of the Habitats Directive set out the 
decision-making tests for plans and projects likely to affect European sites (Annex 1.1). Article 6(3) 
establishes the requirement for Appropriate Assessment: 

"Any plan or project not directly connected with or necessary to the management of the [NATURA 2000] site 
but likely to have a significant effect thereon, either individually or in combination with other plans and 
projects, shall be subjected to appropriate assessment of its implications for the site in view of the site's 
conservation objectives. In light of the conclusions of the assessment of the implication for the site and 
subject to the provisions of paragraph 4, the component national authorities shall agree to the plan or 
project only after having ascertained that it will not adversely affect the integrity of the site concerned and, 
if appropriate, after having obtained the opinion of the general public." 

!ǎ ƻǳǘƭƛƴŜŘ ƛƴ άaŀƴŀƎƛƴƎ European ǎƛǘŜǎΣ ¢ƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ !ǊǘƛŎƭŜ с ƻŦ ǘƘŜ ϥIŀōƛǘŀǘǎϥ 5ƛǊŜŎǘƛǾŜ фнκпоκ99/έ 
(European Commission, 21 November 2018) ά¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ 
ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ Ǉƭŀƴ ƻǊ ǇǊƻƧŜŎǘ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ǘƘŜ ǎƛǘŜΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜǎΣ ŜƛǘƘŜǊ ƛƴŘƛǾƛŘǳŀƭƭȅ ƻǊ ƛƴ 
combination with other plans or projects. The conclusions should enable the competent authorities to 
ascertain whether the plan or project will adversely affect the integrity of the site concerned. The focus of 
the appropriate assessment is therefore specifically on the species and/or the habitats for which the 
European ǎƛǘŜ ƛǎ ŘŜǎƛƎƴŀǘŜŘΦέ 

As outlined in the EC guidance document on Article 6(4) (January 2007)1: 

άAppropriate assessments of the implications of the plan or project for the site concerned must precede its 
approval and take into account the cumulative effects which result from the combination of that plan or 
project with other plans or projects in view of the site's conservation objectives. This implies that all aspects 
of the plan or project which can, either individually or in combination with other plans or projects, affect 
those objectives must be identified in the light of the best scientific knowledge in the field. 

Assessment procedures of plans or projects likely to affect European sites should guarantee full 
consideration of all elements contributing to the site integrity and to the overall coherence of the network, 
both in the definition of the baseline conditions and in the stages leading to identification of potential 
impacts, mitigation measures and residual impacts. These determine what has to be compensated, both in 
quality and quantity. Regardless of whether the provisions of Article 6(3) are delivered following existing 
environmental impact assessment procedures or other specific methods, it must be ensured that: 

¶ Article 6(3) assessment results allow full traceability of the decisions eventually made, 
including the selection of alternatives and any imperative reasons of overriding public 
interest. 

¶ ¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ŀƭƭ ŜƭŜƳŜƴǘǎ ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ ǘƘŜ ǎƛǘŜΩǎ ƛƴǘŜƎǊƛǘȅ ŀƴŘ ǘƻ ǘƘŜ 
ƻǾŜǊŀƭƭ ŎƻƘŜǊŜƴŎŜ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ ǎƛǘŜΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ 
Standard Data Form, and be based on best available scientific knowledge in the field. The 
information required should be updated and could include the following issues: 

o {ǘǊǳŎǘǳǊŜ ŀƴŘ ŦǳƴŎǘƛƻƴΣ ŀƴŘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ǊƻƭŜ ƻŦ ǘƘŜ ǎƛǘŜΩǎ ŜŎƻƭƻƎƛŎŀƭ ŀǎǎŜǘǎΤ 
o Area, representativity and conservation status of the priority and nonpriority 

habitats in the site; 
o Population size, degree of isolation, ecotype, genetic pool, age class structure, and 

conservation status of species under Annex II of the Habitats Directive or Annex I 
of the Birds Directive present in the site; 

 
1European Commission. (2007).Guidance document on Article 6(4) of the 'Habitats Directive' 92/43/EEC ς Clarification of the 

concepts of: alternative solutions, imperative reasons of overriding public interest, compensatory measures, overall coherence, 
opinion of the commission; 
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o Role of the site within the biographical region and in the coherence of the 
European network; and, 

o Any other ecological assets and functions identified in the site. 

¶ It should include a comprehensive identification of all the potential impacts of the plan or 
project likely to be significant on the site, taking into account cumulative impacts and 
other impacts likely to arise as a result of the combined action of the plan or project under 
assessment and other plans or projects. 

¶ The assessment under Article 6(3) applies the best available techniques and methods, to 
estimate the extent of the effects of the plan or project on the biological integrity of the 
site(s) likely to be damaged. 

¶ The assessment provides for the incorporation of the most effective mitigation measures 
into the plan or project concerned, in order to avoid, reduce or even cancel the negative 
impacts on the site. 

¶ The characterisation of the biological integrity and the impact assessment should be based 
on the best possible indicators specific to the European assets which must also be useful 
ǘƻ ƳƻƴƛǘƻǊ ǘƘŜ Ǉƭŀƴ ƻǊ ǇǊƻƧŜŎǘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΦέ 

3. Stages of the Appropriate Assessment 
This SISAA was undertaken in accordance with the European Commission Methodological Guidance on the 
provision of Article 6(3) and 6(4) of the 'Habitats' Directive 92/43/EEC (EC, 2001), Part XAB of the Planning 
and Development Act 2000, as amended, in addition to the December 2009 publication from the 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘΣ IŜǊƛǘŀƎŜ ŀƴŘ [ƻŎŀƭ DƻǾŜǊƴƳŜƴǘΤ Ψ!ǇǇǊƻǇǊƛŀǘŜ !ǎǎŜǎǎƳŜƴǘ ƻŦ tƭŀƴǎ ŀƴŘ 
tǊƻƧŜŎǘǎ ƛƴ LǊŜƭŀƴŘΥ DǳƛŘŀƴŎŜ ŦƻǊ tƭŀƴƴƛƴƎ !ǳǘƘƻǊƛǘƛŜǎΩ ŀƴŘ ǘƘŜ European Communities (Birds and Natural 
Habitats) Regulations 2011. In order to comply with the above Guidelines and legislation, the Appropriate 
Assessment process must be structured as follows: 

1)  Screening stage: 

¶ Description of plan or project, and local site or plan area characteristics; 

¶ Identification of relevant European sites, and compilation of information on their qualifying 
interests and conservation objectives  

¶ Identification and description of individual in combination effects likely to result from the 
proposed project;  

¶ Assessment of the likely significance of the effects identified above. Exclusion of sites where it 
can be objectively concluded that there will be no likely significant effects; and, 
Conclusions 

2)  Appropriate Assessment (Natura Impact Statement): 

¶ Description of the European sites that will be considered further; 

¶ Identification and description of potential adverse impacts on the conservation objectives of 
these sites likely to occur from the project or plan; and, 

¶ Mitigation Measures that will be implemented to avoid, reduce or remedy any such potential 
adverse impacts  

¶ Assessment as to whether, following the implementation of the proposed mitigation measures, 
it can be concluded, beyond all reasonable scientific doubt, that there will be no adverse impact 
on the integrity of the relevant European Site in light of its conservation objectives" 

¶ Conclusions. 

If it can be demonstrated during the AA screening phase (Stage 1), that the proposed project will not have 
a significant effect, whether alone or in combination with other plans or projects, on the conservation 
objectives of a Natura 2000 site, then no further AA (Stage 2) will be required. It is important to note that 
there is a requirement to apply a precautionary approach to AA screening. Therefore, where effects are 
possible, certain or unknown at the screening stage, AA will be required.  

In addition, it should be noted that Article 6(3) of the Habitats Directive must be interpreted as meaning 

that, in order to determine whether it is necessary to carry out, subsequently, an AA of the implications, 

for a site concerned, of a plan or project, it is not appropriate, at the screening stage, to take account of the 

measures intended to avoid or reduce the harmful effects of the plan or project on that site.  



 

5 

4. Stage 1 Screening Assessment 

4.1 Management of the Site 

The plan or project is not directly connected with, or necessary to the management of Natura 2000 sites. 

4.2 Description of the Proposed Project 

4.2.1 Project Overview 

The applicant plans to investigate the feasibility of constructing a new subsea telecoms cable system, linking 
United States to Ireland, from a landfall on the north east coast of the USA to a landfall at Glandore Bay, 
County Cork on the south west coast of Ireland as shown in Figure 1 below. This Works Methodology is 
produced in support of an application for a marine survey and site investigations licence under the Maritime 
Area Planning Act 2021, and should not be used for any other purpose apart from that expressly stated in 
this document. The applicant intends to undertake the survey campaign across the Licence Application Area 
within the IRL Exclusive Economic Zone (EEZ) and Maritime Area in order to inform the location and design 
of the cable route and landfall. 

 

Figure 1. Proposed Telecoms Cable System (final configuration subject to change) 

The works will be carried out within a 500m corridor within the licensed area, predominantly by seabed 

mapping techniques (geophysical survey) with some selective sampling of the upper layers of the seabed 

(geotechnical survey). The licence application area is wider than the survey corridor to give flexibility to 

move the survey corridor within the permitted area based on the cable route planning experts view. Once 

the results of the survey are obtained and analysed a preferred route corridor will be determined, design 

and method statements will be developed and a final Route Position List (RPL) will be defined as part of a 

further submission for a Maritime Area Consent and Planning consent for the installation works. 
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4.2.2 Proposed Survey Route and Survey Application Area in Irish Maritime Area 

Licence Application Area  

The License Application Area is situated off the coast of County Cork (Figure 2). The survey corridor has 

length of 898.5 km and a total area of 16,880 km2. A cable route corridor of approx. 500m width will be 

surveyed within the licence application area. The survey corridor will be approximately 3 x Water Depth (up 

to 10km in width) in areas where the water depth is greater than 1500m off the Continental Shelf.  The 

general lines of the proposed offshore survey corridors within Irish EEZ are shown in Figure 3. 

Figure 2. Proposed Survey Licence Application Area. 

  

Figure 3. Centreline of proposed permitted corridor. 
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The Co-ordinates for the Survey Area are presented in Table 1 below 

Table 1. Survey Area RPL 

Idx Latitude Longitude Idx Latitude Longitude 

1 50° 12' 24.7947" N 8° 12' 00.0000" W 44 51° 15' 27.2163" N 8° 56' 39.4434" W 

2 50° 13' 52.6159" N 8° 20' 29.7388" W 45 51° 20' 08.3629" N 8° 56' 44.0419" W 

3 50° 13' 59.3369" N 8° 21' 03.0425" W 46 51° 23' 03.7623" N 8° 56' 22.5306" W 

4 50° 15' 05.0601" N 8° 27' 14.1305" W 47 51° 30' 59.7680" N 8° 58' 32.5676" W 

5 50° 15' 05.8335" N 8° 27' 18.5894" W 48 51° 32' 11.5706" N 8° 58' 35.4110" W 

6 50° 17' 30.5697" N 8° 41' 34.3995" W 49 51° 33' 06.7367" N 8° 58' 08.9715" W 

7 50° 17' 41.9756" N 8° 41' 52.7713" W 50 51° 33' 29.2953" N 8° 58' 08.4742" W 

8 50° 17' 52.7701" N 8° 42' 12.0234" W 51 51° 33' 37.7189" N 8° 58' 34.8189" W 

9 50° 18' 00.0218" N 8° 42' 25.6399" W 52 51° 33' 37.2137" N 8° 58' 37.6689" W 

10 50° 18' 16.7160" N 8° 42' 59.8586" W 53 51° 33' 36.7325" N 8° 58' 37.8615" W 

11 50° 18' 31.4826" N 8° 43' 36.1766" W 54 51° 33' 36.2734" N 8° 58' 37.8551" W 

12 50° 18' 44.2141" N 8° 44' 14.3298" W 55 51° 33' 35.3584" N 8° 58' 36.2360" W 

13 50° 18' 48.9467" N 8° 44' 30.1228" W 56 51° 33' 22.7922" N 8° 58' 49.9910" W 

14 50° 18' 56.7930" N 8° 44' 58.5500" W 57 51° 32' 43.6693" N 8° 59' 31.5684" W 

15 50° 19' 03.5083" N 8° 45' 27.6764" W 58 51° 33' 49.6724" N 8° 59' 20.7983" W 

16 50° 19' 09.0673" N 8° 45' 57.3922" W 59 51° 33' 52.4838" N 8° 59' 23.9611" W 

17 50° 19' 12.1540" N 8° 46' 15.9979" W 60 51° 33' 57.1536" N 8° 59' 43.9247" W 

18 50° 19' 14.7808" N 8° 46' 33.0490" W 61 51° 33' 57.1013" N 8° 59' 47.6406" W 

19 50° 20' 10.4320" N 8° 53' 05.4726" W 62 51° 33' 56.0684" N 8° 59' 50.5104" W 

20 50° 20' 13.0822" N 8° 53' 13.0390" W 63 51° 33' 49.2598" N 8° 59' 50.7161" W 

21 50° 20' 25.2505" N 8° 53' 51.5939" W 64 51° 33' 47.9840" N 8° 59' 53.7048" W 

22 50° 20' 35.2753" N 8° 54' 31.6293" W 65 51° 33' 49.8527" N 8° 59' 55.0104" W 

23 50° 20' 39.5063" N 8° 54' 50.9109" W 66 51° 34' 00.7667" N 8° 59' 55.2567" W 

24 50° 20' 46.5931" N 8° 55' 27.7253" W 67 51° 34' 01.8829" N 9° 00' 00.1770" W 

25 50° 20' 51.8667" N 8° 56' 05.2771" W 68 51° 34' 02.1284" N 9° 00' 06.8029" W 

26 50° 20' 54.1746" N 8° 56' 25.3344" W 69 51° 33' 59.5452" N 9° 00' 09.4498" W 

27 50° 20' 56.7699" N 8° 56' 51.9524" W 70 51° 33' 40.0023" N 9° 00' 34.1180" W 

28 50° 20' 58.4535" N 8° 57' 18.7492" W 71 51° 32' 34.2711" N 9° 00' 35.6293" W 

29 50° 21' 33.0764" N 9° 10' 13.1950" W 72 51° 31' 06.3951" N 9° 02' 23.8692" W 

30 50° 22' 33.6653" N 9° 19' 27.3991" W 73 51° 26' 28.5544" N 9° 13' 10.6245" W 

31 50° 25' 12.3414" N 9° 39' 03.5705" W 74 51° 25' 39.5883" N 9° 15' 48.8283" W 

32 50° 30' 43.9419" N 9° 36' 46.2312" W 75 51° 23' 42.7577" N 9° 20' 35.7655" W 

33 50° 32' 59.6297" N 9° 36' 34.4270" W 76 51° 21' 24.7807" N 9° 25' 45.0972" W 

34 50° 33' 51.8130" N 9° 36' 16.2691" W 77 51° 18' 22.5455" N 9° 30' 59.9013" W 

35 50° 34' 58.3993" N 9° 34' 56.0798" W 78 51° 17' 33.3694" N 9° 32' 11.8681" W 

36 50° 50' 42.8301" N 9° 16' 21.1004" W 79 51° 16' 51.1392" N 9° 33' 08.4134" W 

37 51° 04' 33.8362" N 8° 59' 49.6290" W 80 51° 13' 20.0250" N 9° 36' 47.1566" W 

38 51° 06' 01.7041" N 8° 58' 22.0115" W 81 51° 10' 06.5325" N 9° 40' 03.1335" W 
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39 51° 07' 00.0804" N 8° 57' 47.7053" W 82 51° 06' 24.4958" N 9° 44' 31.9576" W 

40 51° 08' 10.1589" N 8° 57' 17.8808" W 83 51° 05' 48.6931" N 9° 44' 55.5525" W 

41 51° 10' 11.4295" N 8° 57' 17.6961" W 84 50° 55' 14.3771" N 10° 00' 05.3184" W 

42 51° 10' 54.0956" N 8° 57' 18.8833" W 85 50° 35' 38.9646" N 10° 28' 53.8422" W 

43 51° 13' 49.5393" N 8° 56' 37.9742" W 86 50° 34' 13.7565" N 10° 30' 03.3086" W 

Idx Latitude Longitude Idx Latitude Longitude 

87 50° 30' 32.2350" N 10° 35' 43.8587" W 130 50° 03' 50.5006" N 13° 54' 46.3206" W 

88 50° 28' 21.2608" N 10° 39' 03.3527" W 131 50° 03' 51.8720" N 14° 03' 46.6143" W 

89 50° 27' 30.9308" N 10° 39' 38.9889" W 132 50° 03' 56.9459" N 14° 05' 27.6481" W 

90 50° 24' 03.4904" N 10° 47' 06.1042" W 133 50° 05' 14.7727" N 14° 13' 20.7705" W 

91 50° 22' 19.5399" N 10° 51' 38.5036" W 134 50° 05' 53.0763" N 14° 20' 04.1122" W 

92 50° 22' 12.4232" N 10° 57' 39.4019" W 135 50° 06' 14.2169" N 14° 24' 19.2068" W 

93 50° 22' 13.8756" N 11° 00' 07.1365" W 136 50° 05' 56.5160" N 14° 40' 17.0983" W 

94 50° 22' 45.2030" N 11° 08' 53.9816" W 137 50° 05' 42.1970" N 14° 47' 00.7019" W 

95 50° 22' 47.6390" N 11° 09' 53.8751" W 138 50° 00' 14.0513" N 16° 26' 15.6274" W 

96 50° 23' 21.0761" N 11° 15' 45.8819" W 139 50° 00' 08.3564" N 16° 26' 08.6198" W 

97 50° 23' 28.4490" N 11° 17' 14.2863" W 140 49° 59' 22.1386" N 16° 25' 09.6488" W 

98 50° 23' 52.2735" N 11° 23' 17.8315" W 141 49° 57' 51.2408" N 16° 23' 08.2465" W 

99 50° 23' 59.8721" N 11° 26' 43.9291" W 142 49° 55' 40.0233" N 16° 19' 57.7592" W 

100 50° 24' 11.1238" N 11° 31' 31.5306" W 143 49° 53' 35.0207" N 16° 16' 37.6427" W 

101 50° 24' 10.8972" N 11° 32' 02.3352" W 144 49° 51' 36.5288" N 16° 13' 08.3824" W 

102 50° 24' 00.1298" N 11° 35' 54.8087" W 145 49° 50' 07.9693" N 16° 11' 35.7482" W 

103 50° 23' 39.7889" N 11° 42' 49.3406" W 146 49° 50' 11.1504" N 16° 11' 09.4136" W 

104 50° 23' 32.8918" N 11° 45' 03.9208" W 147 49° 55' 11.2124" N 14° 42' 45.6938" W 

105 50° 22' 33.0012" N 11° 55' 20.7298" W 148 49° 55' 39.3435" N 14° 25' 20.5199" W 

106 50° 22' 12.0928" N 11° 59' 05.9218" W 149 49° 54' 47.3825" N 14° 17' 06.3631" W 

107 50° 21' 36.2752" N 12° 04' 14.3509" W 150 49° 53' 23.9523" N 14° 08' 26.9229" W 

108 50° 21' 22.9439" N 12° 06' 05.6057" W 151 49° 52' 47.5154" N 13° 59' 24.7156" W 

109 50° 20' 35.2565" N 12° 10' 26.7544" W 152 49° 53' 21.7651" N 13° 51' 05.7692" W 

110 50° 20' 20.4908" N 12° 11' 45.0433" W 153 49° 55' 07.6247" N 13° 43' 31.6371" W 

111 50° 20' 03.7650" N 12° 12' 47.3296" W 154 49° 58' 25.5099" N 13° 34' 51.3828" W 

112 50° 18' 43.4839" N 12° 16' 40.1391" W 155 49° 59' 40.8428" N 13° 30' 26.8608" W 

113 50° 18' 23.0556" N 12° 17' 35.8454" W 156 50° 00' 55.2116" N 13° 24' 21.3272" W 

114 50° 16' 10.1470" N 12° 21' 50.5649" W 157 50° 01' 33.4532" N 13° 20' 26.1975" W 

115 50° 15' 22.0276" N 12° 24' 08.9340" W 158 50° 02' 59.2302" N 12° 57' 00.7986" W 

116 50° 14' 11.1239" N 12° 28' 51.6528" W 159 50° 03' 13.8560" N 12° 49' 02.3339" W 

117 50° 13' 14.1792" N 12° 33' 30.0508" W 160 50° 02' 41.2465" N 12° 45' 29.7822" W 

118 50° 12' 53.3629" N 12° 37' 10.1483" W 161 50° 02' 15.3946" N 12° 42' 42.4966" W 

119 50° 12' 51.0564" N 12° 40' 42.6545" W 162 50° 02' 19.6326" N 12° 35' 50.3345" W 
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120 50° 13' 42.7263" N 12° 46' 23.1301" W 163 50° 02' 51.3673" N 12° 30' 16.9639" W 

121 50° 13' 46.0366" N 12° 47' 19.2162" W 164 50° 05' 12.0962" N 12° 19' 07.3160" W 

122 50° 13' 45.3192" N 12° 48' 11.8018" W 165 50° 06' 53.4130" N 12° 13' 33.1523" W 

123 50° 13' 36.2727" N 12° 57' 08.1169" W 166 50° 07' 56.9095" N 12° 11' 12.1242" W 

124 50° 13' 27.0923" N 13° 00' 21.7968" W 167 50° 09' 37.3375" N 12° 08' 03.5175" W 

125 50° 12' 00.3844" N 13° 23' 11.3524" W 168 50° 10' 28.8582" N 12° 05' 35.9203" W 

126 50° 10' 25.9394" N 13° 32' 54.9254" W 169 50° 10' 58.8310" N 12° 03' 10.5590" W 

127 50° 08' 49.3657" N 13° 39' 30.5950" W 170 50° 11' 33.2453" N 11° 57' 40.6937" W 

128 50° 06' 15.2202" N 13° 46' 44.5626" W 171 50° 13' 00.4249" N 11° 43' 32.5188" W 

129 50° 04' 54.0184" N 13° 50' 11.0431" W 172 50° 13' 17.6376" N 11° 37' 39.5659" W 

Idx Latitude Longitude Idx Latitude Longitude 

173 50° 13' 35.6983" N 11° 31' 43.1639" W 194 50° 09' 54.8634" N 8° 58' 35.4923" W 

174 50° 13' 22.0632" N 11° 25' 11.5198" W 195 50° 09' 50.9752" N 8° 58' 14.6499" W 

175 50° 12' 58.1970" N 11° 19' 42.0965" W 196 50° 09' 45.4662" N 8° 57' 40.7929" W 

176 50° 12' 13.5902" N 11° 11' 39.4218" W 197 50° 09' 41.4744" N 8° 57' 06.4249" W 

177 50° 12' 13.4355" N 11° 09' 14.8841" W 198 50° 09' 41.0728" N 8° 57' 02.1220" W 

178 50° 11' 50.9770" N 11° 04' 16.6517" W 199 50° 09' 04.0902" N 8° 52' 40.9073" W 

179 50° 11' 36.4628" N 10° 58' 14.1489" W 200 50° 08' 44.7053" N 8° 52' 07.4655" W 

180 50° 11' 40.7220" N 10° 53' 36.0400" W 201 50° 08' 27.3146" N 8° 51' 31.4698" W 

181 50° 11' 56.3894" N 10° 44' 56.1893" W 202 50° 08' 20.7334" N 8° 51' 16.5027" W 

182 50° 12' 47.1228" N 10° 34' 07.2453" W 203 50° 08' 09.0373" N 8° 50' 47.8865" W 

183 50° 15' 14.2903" N 10° 02' 26.8876" W 204 50° 07' 58.6034" N 8° 50' 18.1139" W 

184 50° 15' 55.0301" N 9° 52' 18.9596" W 205 50° 07' 49.4790" N 8° 49' 47.3197" W 

185 50° 15' 55.8673" N 9° 52' 11.5538" W 206 50° 07' 44.6810" N 8° 49' 29.5835" W 

186 50° 11' 59.2029" N 9° 22' 47.4828" W 207 50° 07' 36.4346" N 8° 48' 55.7606" W 

187 50° 11' 56.6586" N 9° 22' 26.7085" W 208 50° 07' 29.7680" N 8° 48' 21.1067" W 

188 50° 10' 52.3624" N 9° 12' 38.7127" W 209 50° 04' 40.5338" N 8° 31' 39.0166" W 

189 50° 10' 49.9882" N 9° 12' 13.2755" W 210 50° 03' 35.9283" N 8° 25' 45.4688" W 

190 50° 10' 48.4482" N 9° 11' 47.6835" W 211 50° 03' 15.2034" N 8° 24' 06.7466" W 

191 50° 10' 17.0718" N 9° 00' 03.7540" W 212 50° 10' 00.0012" N 8° 24' 00.0000" W 

192 50° 10' 12.2892" N 8° 59' 47.7565" W 213 50° 10' 00.0012" N 8° 12' 00.0000" W 

193 50° 10' 02.6878" N 8° 59' 12.1428" W       
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Landfalls & Inshore Survey Corridors 

The survey area covers two potential landfalls close to Rosscarbery, County Cork, with survey corridors 
through Rosscarbery Bay to a potential landfall at Ownahincha / Little Island Strand to the West and a 
potential landfall at Long Strand to the East. The general location is shown in Figure 4. 

 

 

Long Strand 

The survey area covers a potential landfall at Long Strand. The beach is a long and uninterrupted stretch of 
sand and is buffered to the North from the R598 (Clonakilty Rd) and L4006 (to Galley Head) by a belt of 
grassy coastal sand dunes. (Figure 5.) Any requirement for beach access for vehicles or equipment will be 
solely via the existing track way adjacent to the Fish Basket Café. (Figure 6.) No vehicles or equipment will 
traverse the sand dune system. 

 

 

 

 

 

 

 

  

Figure 4. Landfall Locations. 
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Figure 5. Long Strand. 

L4006 

Dunes 

Fish 

Basket 

Cafe 

Beach 

Access 

Track 
R598 

Figure 6. Beach Access track at Long Strand. 
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The survey area covers a potential landfall at Ownahincha / Little Island Strand. This is effectively two 

beaches linked by a spit at Iron Rock with shingle and Ownahincha River to the west and with sand, dunes 

and rocky inlets to the east. The R598 (Clonakilty Rd) runs parallel to the beach, separated by a belt of grassy 

coastal sand dunes on the eastern side. (Figure 7.) Any requirement for beach access for vehicles or 

equipment will be via the existing established access tracks from the R598. (Figures 8 & 9). No vehicles or 

equipment will traverse the sand dune system. 

 

 

 

 

 

  

R598 

Dunes 

Beach 

Access 

Track A 

Beach 

Access 

Track B 

Carpark 

Ownahincha 

River  

Figure 7. Ownahincha / Little Strand. 

Beach 

Access 

Track 

R598 

Figure 8. Little Island Beach Access A. 
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The landfall locations shown on Admiralty and Ordnance Survey Maps are provided in Drawings 1355-A-

101 Licence Map, 1355-A-102 Site Layout Map 1 & 1355-A-103 Site Layout Map 2 and included with the 

Licence Application 

The general line of the inshore section of the proposed survey route is shown on an Admiralty Chart base 

in Figure 10. After approx. 2.5km, the survey corridors converge in Glandore Bay and head in a south 

westerly direction from the landfalls, staying west of Galley Head. 

 

  

Beach 

Access 

Track 

R598 

Figure 9 Ownahincha Beach Access B. 

Figure 10. Inshore Sections and Landfalls. 

Long Strand 

Ownahincha / 

Little Island Strand 
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After exiting Glandore Bay, the survey corridor continues in a southwestern direction with eastern and 

western route options as shown on Figure 11. The survey will be carried out on one of the route options 

and will survey a 500m swathe within the licensed area. Approximately 150km form the landfall, the route 

corridor changes to an east-west orientation. The route east across the Celtic Sea towards Cornwall, UK 

stays South of the Labadie Bank. 

The route west (Figures 12 & 13) crosses the continental shelf to enter the deep waters of the Porcupine 

Seabight, south of the primary Gollum Channel and the Mound Provinces which are located north of the 

Gollum Channel System. The route traverses the ultra deepwaters of the Porcupine Abyssal Plain before 

leaving the Irish Maritime Area and continuing in a westerly direction towards the United States. 

  

East Route 
West Route 

Figure 12. Offshore Survey Corridor options . 

Figure 11. Deepwater Survey Corridor. 



 

15 

 

Figure 13. Porcupine Sea Bight 

 

Proposed Marine Survey & Site Investigations Schedule of Works 

 

The principal objective of the Marine Survey & Site Investigations is to ascertain a feasible and safe route 

for cable system design, deployment, survivability and subsequent maintenance with due regard for 

environmental and ecological considerations. The survey will also enable decisions to be made on cable 

armouring and burial. The survey will identify the necessary water depths, route features, seabed 

obstructions, seabed geomorphology and cable hazards and will also provide detailed information on the 

seabed sediment, subsurface stratigraphy and upper sediment layers to support cable route and installation 

ŜƴƎƛƴŜŜǊƛƴƎΦ ¢ƘŜ ǎƛǘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ǿƛƭƭ ǇǊƻǾƛŘŜ άƎǊƻǳƴŘ-ǘǊǳǘƘƛƴƎέ ƻŦ ǘƘŜ geophysical data along the route. 

  

Mound 

Provinces 

Gollum 

Channel 

System  

Abyssal 

Plain  
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The objectives of the marine geophysical survey shall be: 

¶ To collect up to date high-resolution bathymetry along a 500m wide cable corridor (or 3 x Water 
Depth up to 10km in Deepwater) within the Maritime Usage License Application Area; 

¶ To obtain information on the seabed surface (type, texture, variability, etc.) and in particular, to 
identify any seabed features that may be of interest.  

¶ Identify any shallow geohazards and man-made hazards (including but not limited to outcropping, 
boulders, shallow gas, wrecks, debris etc.); 

¶ Determine the stratigraphy of the upper layers of the seabed along the cable route and quantify 
the variability in the lateral and vertical extents to depths of 2-5m 

¶ Identify any seabed obstructions; 

¶ Identify sensitive marine habitats which will need to be avoided during site investigations and 
sampling. 

The survey operations will be broken down into separate but overlapping areas, with boundaries defined 
by water depth as specified in the technical requirements outlined below. These water depth boundaries 
may be adjusted due to suitability of the survey vessel(s) and survey spread. The survey and survey line 
spacing will be designed to ensure adequate coverage and overlap of geophysical measurements.  

¶ Landfall Beach Survey ς Terrestrial Beach and Intertidal Zone 

¶ Inshore Survey ς from 3m Chart Datum to 15m Chart Datum  

¶ Offshore Survey ς Water depths greater than 15m Chart Datum up to 1500m  

¶ Deepwater Survey - Water depths greater than 1500m Chart Datum 

 

In order to ensure data continuity, coverage between the survey areas is required with indicated overlap 
below; 

¶ Landfall Beach Survey to Inshore Survey ς 50m overlap 

¶ Inshore Survey to Offshore Survey ς 500m overlap  

¶ Offshore Survey to Deepwater Survey ς 500m overlap 

 

Landfall Beach Survey & Site Investigations 

A non-intrusive topographic and geophysical survey of the beach along the line of the proposed cable route 

at each landfall is required to the low water mark. 

The topographical survey would typically be carried out by GPS Rover, Total Station or UAV Aerial Drone 

using photogrammetry or LiDAR techniques. The terrestrial geophysical survey will comprise remote 

sensing techniques such as Ground Penetrating Radar to establish subsurface features and depth to 

bedrock and magnetometer or handheld marine metal detector to locate buried ferrous objects. 

An intertidal and beach survey (walkover survey) will be carried out on the beach by the project ecologist. 

The intertidal surveys will be undertaken at low or Spring tides in line with guidance in the JNCC Marine 

Monitoring Handbook (Davies et al., 2001). 

An intertidal and beach survey (walkover survey) will be carried out on the beach by the project 

archaeologist under licence from the National Monuments Service. The intertidal surveys will be 

undertaken at low or Spring tides. A camera, GPS and marine metal detector will be deployed, scanning a 

series of survey lines in a grid pattern on the beach and intertidal zones. All archaeological survey will be 

carried out to determine the location of all known archaeological or cultural heritage features in advance 

of the landfall site investigations.   



 

17 

Landfall Site Investigations will be undertaken on the beach to establish the depth and nature of the 

sediment and depth to bedrock. The focus of the site investigations will be on the upper layers of sediment 

to assess the feasibility of cable burial and installation techniques. The following may be undertaken at each 

landfall: 

¶ 3 Trial Pits on the beach (target depth 2.5m). 

¶ Bar probes on the beach at 10m spacing (approx. 6 to 8). 

¶ Bar probes from the Low Water Line to the 3m water depth contour at 10m spacing. (approx. 6 to 

8) 

The Trial Pits will be positioned at approximately 30m centres starting seaward of the High Water Mark. 

The Trial Pits will be excavated, logged, photographed and backfilled in a single tidal cycle. The trial pits will 

be backfilled with the original excavated materials in the sequence in which they are excavated 

A summary Method Statement for excavation of any Trial Pits is as follows; 

¶ Excavate sand and place to one side.  

¶ Excavate substrate and place separate from sand.  

¶ Measure, log and photograph each Trial Pit.  

¶ Backfill in sequence compacting with bucket of back-hoe as the backfilling proceeds. 

Figure 14  Long Strand Trial Pit Locations. 
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Figure 15 Ownahincha Trial Pit locations. 

The bar probes on the beach are manually driven to a depth of 2 metres simply to prove the depth of upper 

layers of sand, gravel or soft material. 

A non-invasive Electrical Resistivity Tomography (ERT) survey may be required (tbc) and would be utilized 

within the Study Area on the beach. ERT survey involves the measurement of electric potential differences 

between a series of dispersed electrodes that are generated by an electrical current that is injected into the 

subsurface. Typically, this involves the placement of multiple vertical electrode strings (VES) in the ground 

where the electrodes are equally spaced. Additional electrodes can also be placed, temporarily, just 

beneath the surface to aid measurements. The ERT survey provides: 

a) Depth of Penetration below ground, 

b) High resolution of vertical geomorphic boundaries and 

c) Is not sensitive to velocity inversions. 

Furthermore, the combined results of the ERT and topographic survey (Section 3.6) will allow for a better 

understanding of the existing stratigraphy. 

Inshore Marine Survey 

The area extending seaward from the low water mark at each landfall and inshore of the safe working draft 

limits of the primary survey vessel will be accurately surveyed with a small craft or Unmanned Survey Vessel 

(USV) using Multibeam Echosounder (MBES), sidescan sonar, marine magnetometer and sub-bottom 

profile equipment. Sub-bottom profile equipment will be able to discern the nature and density of the 

upper 3 metres of seabed and will be used on a non-interfering basis with other sounding systems. A 

minimum of seven survey lines, based upon the Survey RPL, is required. 
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Features such as shallow reefs, surge channels, debris fields, archaeological features or anything that could 

be a hazard to the cable or installation team will be noted. General reconnaissance of the survey corridor 

beyond the planned survey lines and tie-lines may be necessary to describe the seabed as accurately as 

possible. A line plan showing number of survey lines as a function of depth will be determined prior to start 

of survey operations. 

Survey 

Area 

Depth Range Survey Corridor 

Width 

Min. #  of 

Lines 

Min. Overlap Typical Survey 

Speed 

Inshore  3m to 15m 500m 7 SSS: 100% 
MBES Bathy: 20% 

4 knots 

Table 2 Inshore Survey 

 

Offshore Marine Survey 

The area extending seaward from the outer limits of the inshore survey to the 12nm limits will be surveyed 

by the primary survey vessel using Multibeam Echosounder (MBES), sidescan sonar, marine magnetometer 

and sub-bottom profiler equipment. A continuous bathymetric swathe along with side scan sonar imagery 

and sub-bottom traces will be obtained, centred on the preliminary route and along all wing lines needed 

to complete the route corridor coverage. A minimum of five survey lines, based upon the Survey RPL, is 

required. 

Sub-bottom profile equipment will be able to discern the nature and density of the upper 3 metres of 

seabed and will be used on a non-interfering basis with other sounding systems. 

Survey 

Area 

Depth Range Survey Corridor 

Width 

Min. #  

of Lines 

Min. Overlap Typical Survey 

Speed 

Offshore 15m to 100m 500m 7 SSS: 100% 
MBES Bathy: 20% 

4 knots 

Offshore 100m to 1,000m 500m 5 SSS: 100% 
MBES Bathy: 20% 

4 knots 

Offshore 1,000m to 1,500m 500m 7 SSS: 100% 
MBES Bathy: 20% 

4 knots 

Table 3. Offshore Survey 

 

The area extending seaward from 1,500m water depth to the Maritime Area limits will be surveyed by the 

primary survey vessel using Multibeam Echosounder (MBES) equipment. A continuous bathymetric swathe 

will be obtained, centred on the preliminary route and along all wing lines needed to complete the route 

corridor coverage. One survey line, based upon the Survey RPL, is required. 

The width of the seabed covered by a single survey line increases as a function of water depth, with the 

width approximately equal to up to 3 times the water depth. This is illustrated in Figure 19 below. Therefore, 

in deep water the survey corridor width increases as the survey progresses into deeper waters. The 

maximum water depth of the survey within the Maritime Area is approximately 4,000m. Based on previous 

experience of deepwater cable route surveys, the survey corridor width will therefore extend up to a 

maximum of approximately 10,000m at the Maritime Area extents. 

Survey 
Area 

Depth Range Survey Corridor Width Min. # of 
Lines 

Min. Overlap Typical Survey 
Speed 

Offshore  > 1,500m 3 x WD 
Max. approx. 10,000m 

1 NA 4 knots 

Table 4. Deep Water Survey 
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Figure 17. Indicative Sampling Locations - Eastern Route Option  

Figure 16. Indicative CPT, Grab sample and GC Locations. 

1500m 

contour 
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Seabed Sampling 

The total overall scope of the Site Investigations is as follows 

¶ Trial Pits                   Up to 3 No. on the beach. 

¶ Bar Probes                  16 No. on the beach. 

¶ Bar Probes                 16 No. from Low Water to 3m contour. 

¶ Grab Samples             26 No. along the route corridor. 

¶ Gravity Cores / Vibrocores 48 No. along the route corridor. 

¶ Cone Penetration Tests  96 No. along the route corridor. 

 

Underwater Video Surveys 

Underwater video camera system may be used for inspections of the seabed to investigate seabed 

obstructions, marine archaeology or benthic habitats. An underwater drop-down camera system or similar 

may be used in a series of video transects which would be georeferenced and later mapped in GIS. 

Figure 18. Indicative Sampling Locations - Western Route Option 

Archaeological Survey 

The proposed survey specification takes into account archaeological data acquisition to enable professional 

archaeological interpretation and analysis of data. The survey equipment deployed and data acquisition 

and processing shall comply with the requirements of the National Monuments Service, Underwater 

Archaeology Unit. Walk over surveys will be conducted within the intertidal area to check for marine 

archaeology features and evidence of features of cultural heritage significance. 

  

1500m 

contour 
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All archaeological assessments will be carried out under by a suitably qualified and experienced marine 

archaeologist to determine the location of all known archaeological features in advance of the intrusive site 

investigations and seabed sampling. The data collected will be used to support the archaeological 

assessments. 

4.2.4 Survey Equipment Parameters 

Multibeam Echosounder (MBES) 

Echo-sounders are a diverse group of acoustic sources used to collect information on bathymetry, seabed 

features and objects in the water column (e.g. Multi beam echosounder, scientific echo-sounders/ fish-

finders). They measure water depth by emitting rapid pulses of sound towards the seabed and measuring 

the sound reflected back. 

Multibeam Echosounder (MBES) will be used during the marine survey to provide detailed 3 dimensional 

bathymetric mapping of the cable route corridor using multiple beams elongated in the across-track 

direction to cover a fan-shaped sector (or swath) (Figure 19).  Measurements of the across-track beam from 

MBES showed 3 dB beam widths of 150-160°; in the along-track orientation beam width is narrow, typically 

~1.5-3.0° (Crocker & Fratantonio 2016). 

MBES is non-intrusive and does not interact with the seabed. The MBES system will be used will be 

confirmed following the appointment of a survey contractor but typical systems which can be taken as 

examples would be the R2 Sonic 2024, Kongsberg EM2040 or Teledyne Seabat T50 which would be hull 

mounted on the survey vessel. 

A specific deepwater Multibeam system will be required for surveying in water depths greater than 1,500m. 

The deepwater MBES system that will be used will be confirmed following the appointment of a survey 

contractor but a typical system which can be taken as examples would be the Kongsberg EM122 operating 

at 12kHz with 1x1 degree beamwidth. 

Figure 19 Graphic of MBES survey in operation 

The acoustic signal emitted by MBES systems is short duration, typically of a few milliseconds or less, and 

can be configured to within the range 0.05-10 ms for certain systems. Repetition rates are highly 

customisable, varying with signal frequency and water depth. Ping rates of up to 10-20 pings per second 

may be used in very high frequency systems, whereas there may be several seconds between pings in low-

frequency deep-water applications. 
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For collecting information on the seabed, emitted sound frequencies are typically between 12 ς 400 kHz 

depending on water depth, with surveys in continental shelf applications operating at between 70 to 150 

kHz, and in shallower waters of less than 200 m using multi-beam echosounders operating at between 200 

and 500 kHz The typical operating frequencies for the cable route survey within the Maritime Usage Licence 

application area will be in the range of 200kHz to 500kHz in shallow water and 12kHz in deep water 

(>1500m) . (Danson 2005, Hopkins 2007, Lurton and DeReutier 2011). 

Maximum sound source pressure levels of MBES have been reported as ranging from 210-нпр Ř. ǊŜ м˃tŀ 

at 1m with the highest levels corresponding to the lowest frequency systems (DECC 2011, Lurton and 

DeReutier 2011, Lurton 2016, BEIS 2020). The highest measured source levels among three MBES systems 

ǿƘŜƴ ƻǇŜǊŀǘŜŘ ŀǘ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ŦƻǊ ŎŜƴǘǊŀƭ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎƛŜǎ ƻŦ җмлл ƪIȊ ǿŀǎ ōŜǘǿŜŜn Lp,pk 225-

нну Ř. ǊŜ м˃tŀ ŀǘ мm (LE,p 181-мфт Ř. ǊŜ м˃tŀ2 s at 1m (Crocker & Fratantonio 2016). 

Side-scan Sonar 

Side-scan sonar (SSS) is a seabed imaging technique used to provide high-resolution and detailed 2 

dimensional imagery of the seabed for a variety of purposes. SSS involves the use of an acoustic beam to 

obtain an accurate image over a narrow area of seabed to either side of the instrument. 

Piezoelectric transducers in the SSS generate high-frequency acoustic pulses which are directed either side 

of the tow fish. The transducers are oriented such that the acoustic signal covers a wide angle perpendicular 

to the path of the tow fish through the water, providing information on a strip either side of the device 

(port and starboard). The intensity of the acoustic reflections from the seafloor is recorded in a series of 

cross-track images. When stitched together along the direction of motion, these images form a waterfall 

view of the sea floor within the swath of the beam. The range (swath width) is dependent upon the 

frequency, power and other source configurations, but is typically between 50-300 m on both sides. 

Analysis of SSS data can aid identification of seafloor sediment, surficial bedrock outcrops and 

geomorphology mapping.  Obstacles rising proud of the seafloor, such as shipwrecks, boulders, pipelines, 

outfalls, exposed cables, fishing gear etc. can cast shadows on the resulting seafloor image where no 

acoustic signal is returned. The size of the shadow can be used to determine the size of the feature casting 

it (Figure 20). 

 

  

Figure 20. SSS image of shipwreck on seabed and nadir gap. 
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SSS is non-intrusive and does not interact with the seabed. The SSS system will be used will be confirmed 

following the appointment of a survey contractor but typical systems which can be taken as examples would 

be the Klein 3000 or Edgetech 4200 (Figure 21).  The SSS may be hull mounted but is typically towed at 

depth behind the survey vessel on an armoured tow cable. 

 

 

Acoustic signal durations of SSS systems are short (0.4ms ς 1.0ms), but vary between models and 

configurations with longer signal durations are required to survey greater ranges. Repetition rates are 

highly customisable with ping rates of up to several tens of pings per second (Crocker & Fratantonio 2016). 

The frequencies used by side-scan sonar are relatively very high, typically between 100 and 900 kHz. Most 

SSS systems offer real-time dual frequency operation which allows acquisition of both frequencies across a 

swath independently and simultaneously. The higher frequency produces higher resolution data and 

sharper images but with a narrow swath width while the lower frequency results in wider seabed coverage 

at lower resolutions. 

SSS typically offer a selection of two operational frequencies in the range of 100-500 kHz, or may operate 

both simultaneously. Some models may offer an upper frequency of up to 900 kHz for applications requiring 

the highest resolution data. Across-track resolutions vary between 1-8 cm with finer resolution at higher 

operating frequencies. The typical operating frequencies for the cable route survey within the Maritime 

Usage Licence application area will be between 200 to 700 kHz. 

The line spacing for the survey will be determined after consideration of all factors including water depth 

and prevailing conditions at time of survey. Generally for SSS, full coverage requires two passes with 100% 

overlap over a given area of sea-floor, with the two passes each ensonifying the sea-floor from opposite 

directions to ensure targets are adequately imaged. ¢Ƙƛǎ ŀƭǎƻ ŜƴǎǳǊŜǎ ǘƘŀǘ ǘƘŜ ΨƴŀŘƛǊ ƎŀǇΩ ƻǊ the centre of 

the image directly under the path of the towfish is fully covered (Figure 20). 

Sound source pressure levels of SSS systems have been reported typically in the range Lp,pk 200-240 dB re 

м˃tŀ ŀǘ мm. (BOEM 2016, BEIS 2020, DAHG 2014).  Maximum calibrated source levels, (sound pressure) 

measured by Crocker & Fratantonio (2016ύ ǿŜǊŜ [ǇΣ Ǉƪ ннт Ř. ǊŜ м˃tŀ ŀǘ мm for a 0.1 ms pulse, whereas 

the highest energy source level ƻŦ [9Σ Ǉ нлр Ř. ǊŜ м˃tŀ2 s at 1m corresponded to a longer pulse of 1.1 ms 

at lower maximum presǎǳǊŜ ό[ǇΣ Ǉƪ нмл Ř. ǊŜ м˃tŀ ŀǘ мm). 

Marine Magnetometer  

A marine magnetometer is a passive towed sensor used to measure magnetic field strength and to detect 

variations in the total magnetic field of the underlying seafloor. The magnetometer does not transmit any 

signals into the marine environment.  

Figure 21. Deployment of Edgetech 4200 Tow fish.  
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Usually, the increased magnetization is caused by the presence of ferrous (unoxidized) iron on the seafloor 

or buried below the surface, whether from a shipwrecked vessel made of steel or from natural rock 

formations containing grains of magnetite. After corrections are made to measurements of the total 

magnetic field, magnetic data is used to locate existing infrastructure such as buried pipelines, undersea 

cables and to identify shipwrecks and potential unexploded ordnance. 

Marine magnetometers are non-intrusive and do not interact with the seabed. They are towed at depth at 

least two and a half ship-lengths behind the survey vessel, ǎƻ ǘƘŀǘ ǘƘŜ ǎƘƛǇΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ŘƻŜǎ ƴƻǘ 

interfere with magnetic measurements. The marine magnetometer may be integrated and towed in 

tandem with the SSS. The marine magnetometer will be of the Caesium Vapour type and capable of 

recording variations in magnetic field strength during survey to an accuracy of ±0.5nT. 

The marine magnetometer system to be used will be confirmed following the appointment of a survey 

contractor but typical systems which can be taken as examples would be the Geometrics G-882 or Marine 

Magnetics SeaSpy (Figure 22).  The line spacing and coverage will generally match the SSS as they are towed 

in tandem and the parameters of the survey may be determined by the requirements of the Underwater 

Archaeology Unit of the National Monuments Service. 

Figure 22. Marine Magnetics SeaSpy towfish. 

 

Sub-bottom Profiler 

Sub-bottom profilers (SBPs) encompass a range of acoustic systems which are designed to collect 

information on the characteristics of strata below the seabed, establish changes in sediments and detect 

and image structures buried within the sediments (Figure 23).  Shallow Sub-bottom profiling can penetrate 

the seabed to a range of depths, from a few metres to tens of metres depending on the geological 

conditions encountered, and with vertical resolutions from a few centimetres to a few metres. Most are 

towed behind a survey vessel, either at/near the surface or at depth, whereas some smaller devices may 

be hull-mounted or lowered over the side of a vessel on a pole mount. 
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Figure 23. Interpreted SBP seabed profile  

Pulsed waveform SBPs generate an acoustic signal either through the impulsive physical processes of 

electrostatic discharge, as in sparkers, or electromechanically via accelerated water mass, as in boomers. 

All periodic waveform SBPs i.e. pingers, chirpers and parametric SBPs are electromechanical sources which 

employ piezoelectric transducers to generate an acoustic waveform by converting electrical energy into 

mechanical movement i.e. vibrations. Through the reverse of this process, the transducers can also detect 

sound. As such, these sources are highly customisable; in many cases, the signal is modulated in frequency 

and/or amplitude to improve its detectability and performance. 

The systems most commonly used for high-resolution surveying are the boomer (such as the Applied 

Acoustics S-Boom), pinger (such as the Kongsberg GeoPulse), chirp (such as the Edgetech SB-424, Figure 

24) and parametric chirp systems (such as the Innomar SES-2000). Whereas the boomer system provides 

best results for coarser sediments, the pinger and chirp systems deliver detail for finer sediments. 

The objective of the SBP cable route survey is to investigate the upper layers of the seabed sediments for 

cable burial potential and installation risk from seabed obstructions such as subcropping rock formations 

and is not focussed on deep seabed conditions such as required for investigation of offshore wind farm 

foundations or deepwater seismic surveys carried out by Oil and Gas Exploration. The SBP system used for 

the survey will be confirmed following the appointment of a survey contractor and the most appropriate 

system chosen depending on the seabed, anticipated geological environment and the survey vessel 

capabilities. 

Sound source pressure levels of various SBP systems have been reported typically in the range Lp,pk 185-

2пт Ř. ǊŜ м˃tŀ ŀǘ мm. (Hartley Anderson 2020, Crocker & Fratantonio 2016).  A summary of the Maximum 

Sound Pressure Levels for SBP systems is described in Table 4 below. The SBP survey is non-intrusive 

therefore does not interact with the seabed. 

 

Figure 24. Edgetech SB-424 tow body 
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Equipment Type Frequency Range Duration 

Maximum Source 

Pressure Level                 

όǊŜ м˃tŀ ŀǘ м Ƴύ 

Reference  

Sub-bottom Profiler (SBP) - 

Pinger 
2 kHz to 15 kHz 

0.5 - 30 

ms 
214 dB. 

Hartley Anderson 

2020 

Sub-bottom Profiler (SBP) - 

Chirper 
2 kHz to 13 kHz 5 - 40 ms 185 - 215 dB. 

Crocker & 

Fratantonio 2016, 

Hartley Anderson 

2020 

Sub-bottom Profiler (SBP) - 

Boomer 
500 Hz to 15 kHz 

0.5 - 1.0 

ms 
205 - 215 dB. 

Crocker & 

Fratantonio 2016 

Sub-bottom Profiler (SBP) - 

Parametric 

4 to 15 kHz, 85 to 

115 kHz 

0.2 - 30 

ms 

238 - 247 dB.    

200 - 206 dB. 

Hartley Anderson 

2020 

Table 4. Typical SBP specifications 

 

Ultra-Short Baseline (USBL) Subsea Positioning 

An Ultra-Short Baseline (USBL) is a subsea positioning system widely used by the offshore marine industry 

and scientific research vessels to accurately track the position of towed equipment and sensors. The USBL 

system consists of a transceiver mounted to the survey vessel, and transponders on the towed equipment. 

To calculate a subsea position, the USBL calculates both a range and an angle from the transceiver to the 

subsea beacon. Angles are measured by the transceiver, which contains an array of transducers. The 

transceiver emits an acoustic signal at predetermined periods (often 0.5 seconds) which is returned by the 

transponder and allows for the bearing and distance to be calculated. 

USBL systems are designed for close range transmission and thus typically emit pulses of medium frequency 

sound (20 to 50 kHz). Manufacturers report SPL values of 194 to 207dB ǊŜ м˃tŀ ŀǘ мm depending on the 

model used, taking as an example the higher range of USBL source (Kongsberg HiPAP) with a SPL of 207dB 

ǊŜ м˃tŀ ŀǘ мm. 

Cone-Penetration Test (CPT) 

The survey vessel will position itself over the target position to carry out the CPT. The seabed CPT rig (such 

as a Neptune 3000, Figure 25) is deployed to the seabed from the vessel crane, A-frame or dedicated Launch 

and Recovery System (LARS). Once on the seabed, in a stable position, a steel rod with a conical tip (typically 

an apex angle of 60° and a diameter of 35.7 mm) is pushed at a steady rate into the seabed until it reaches 

target penetration depth of 3 to 6m or refusal. The penetration resistance at the tip and along a section of 

the shaft (friction sleeve) is measured and recorded for later analysis. 

Refusal is indicated by peak system thrust, excessive load on the tip or excessive inclination of the cone. If 

target penetration depth is not met, the CPT rig may be moved to a nearby position on the seabed and the 

test repeated. The time taken to complete a shallow CPT is typically less than 10 minutes but the total time 

in the water from deployment to recovery may be 1 to 2 hours at each position, depending on water depth 

and sea state. 

There is very little published information on the sound pressure levels generated from CPT equipment, 

collected either from field experimentation or from manufactures specifications. Data from a similar device 

indicates that sound pressure source levels are typically within the range 118 - 145 decibels (dB) (BOEM 

2012, EIRGRID 2014.   



 

29 

Figure 25. Neptune 3000 CPT rig  

 

Gravity Core 

Gravity corers (Figure 26) provide a rapid means of obtaining a continuous core sample in water depths 

from a few metres down to several thousand metres. A gravity corer consists of a steel tube in which is 

inserted a plastic liner to hold the core sample. Gravity corers are commonly used for cable route 

investigations. 

A set of heavy weights, up to 750 kg, is attached at the top end of the tube above which is a fin arrangement 

to keep the corer stable and vertical during its fall to the seabed. The sampler penetrates the seabed under 

its own weight. Normal practice is to lower the device to within 10 m of the seabed before releasing. The 

penetration depth is between 1 m and 3 m. Penetration in stiffer clays or sands is usually limited. 

The penetrating end of the tube is fitted with a cutter and a concave spring-steel core-catcher to retain the 

sample when the corer is retracted from the soil. The suction caused when withdrawing a core barrel from 

a soft soil such as clay, can pull the sample from the barrel, or in other ways disturb its homogeneity. By 

fitting a piston above the sample, the partial vacuum caused above the piston, when the barrel is 

withdrawn, keeps the sample from being pulled out of the tube. 

Upon refusal or at target depth of 3m, the sampler is recovered on deck where the sample is split, typically 

into 1m lengths, logged, sealed and stored for later laboratory analysis. The typical diameter of the liner is 

in the region of 90mm with a typical maximum diameter of 120mm. 

Figure 26. Gravity Corer schematic  
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Vibrocore 

Vibrocorers are used wherever soil conditions are unsuited to gravity corers or where greater penetration 

of the seabed is necessary. Vibrocore is best suited to non-cohesive soils (e.g. gravel or sand) as samples 

recovered are considered disturbed. Vibrocorers are commonly used for cable route investigations. 

To penetrate soils such as dense sands and gravels, or to reach deeper into stiff clays, rather than depending 

on a gravity free-ŦŀƭƭΣ ǘƘŜ ŎƻǊŜǊΩǎ ōŀǊǊŜƭ ƛǎ ǾƛōǊŀǘŜŘΣ ǘƘǳǎ ŦŀŎƛƭƛǘŀǘƛƴƎ ƛǘǎ ǇŜƴŜǘǊŀǘƛƻƴ ƛƴǘƻ ǘƘŜ ǎƻƛƭΦ ¢Ƙƛǎ 

vibration energy allows the core barrel to penetrate the sediments under self-weight. In other respects, the 

barrel and sample retention systems are similar to gravity corers. 

The typical vibrocorer consists of a tall steel frame and tripod support. Within the frame is a standard 102 

mm steel coring barrel in which is inserted a PVC liner to contain the sample. The typical diameter of the 

PVC liner is in the region of 90mm with a typical maximum diameter of 120mm. A spring steel core catcher 

is fitted to the cutting shoe, as with the gravity corer. Two linear electric motors enclosed in a pressure 

housing provide the vibratory motion; the core barrel is attached directly to the motor housing. Power is 

fed to the motors via an electrical control line from the survey vessel. 

Once in motion, the heavy motor housing provides the mass to drive the core barrel into the seabed. The 

penetration depth can be from 2m to 8m depending on seabed conditions. A typical 6 m vibrocorer will 

weigh nearly two tonnes and requires a crane for A-Frame or deployment and recovery.  Vibrocorers come 

with barrel lengths of 3m, 6m and 8m with a 3m core proposed for this survey. Normal coring operation in 

100 m water depth will take about one hour. 

Once coring is started, the core barrel will penetrate to the target depth. Upon refusal or at target depth of 

3m, the vibrocore is recovered on deck where the sample in the liner is removed from the barrel, the sample 

is split, typically into 1m lengths, logged, sealed and stored for later laboratory analysis. 

The sounds produced by the operation of a vibrocorer on the seabed consist of a series of impulses 

corresponding to the movement and impacts of the mechanics of the vibrating motion from the oscillating 

motors on the core barrel. Expected sound pressure levels generated by vibrocore equipment would be 

approximately 187.4 dB ǊŜ м˃tŀ ŀǘ мm (LGL, 2010), 

Figure 27. Deployment of Vibrocorer from Survey Vessel 
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Grab Samplers 

Grab samplers are one of the most common methods of retrieving soil samples from the seabed surface. 

The grab sampler is a device that simply grabs a sample of the topmost layers of the seabed by bringing two 

steel clamshells together and cutting a bite from the seabed surface to a depth of 0.1 to 0.5m. The 

information they provide can be applied in a number of applications such as seabed classification, 

environmental sampling, chemical and biological analysis and ground truthing for morphological mapping 

and geophysical survey. Grab samplers can be used to recover samples of most seabed soils, although care 

is needed in selecting the right size unit for the task. 

There are various grab sampler types to include but not limited to Van Veen (single or double, Figure 28), 

Hamon, Shipek and Day Grab samplers. Generally, some variants may come both as single or double, and 

in a variety of different sizes. The grab sampler comprises two steel clamshells acting on a single or double 

pivot. The shells are brought together either by a powerful spring (Shipek type) or powered hydraulic rams 

operated from the survey vessel. 

In operation, the grab is lowered from the survey vessel to the seabed with the clamshells in the open 

position and which trigger shut when the sampler is in contact with the seafloor. The shells swivel together 

in a cutting action and retains a sample of seabed. The sampler is then recovered to the survey vessel for 

visual inspection, processing, logging and transfer to suitable sample containers for storage and later 

laboratory analysis. Typical performance rates are between three and four samples per hour. 

The smaller Shipek type grab sampler is useful for ground truthing geophysical surveys for the surface layer, 

and samples are taken to about 0.1 m below the seabed. Larger hydraulic grabs are capable of recovering 

relatively intact samples of consolidated soils to a depth of about 0.5 m. In areas of large cobbles or 

boulders, grabs can become jammed open and their contents washed away during recovery to the surface. 

However, the hydraulic grab is more likely to recover cobbles and small boulders than any other system, 

and in this respect is invaluable. Various grabs will be available for the survey to ensure adequate sampling 

equipment for various sediment types. 

 

 

 

 

 

 

 

 

 

4.2.5 Survey Vessels 

Offshore survey vessels are typically between 15m and 75m in length with potential for smaller vessels to 

be used in nearshore / shallow water areas. Offshore survey vessel typically have an endurance of 

approximately 14 to 28 days. A vessel with a shallow water draft will be utilised for the inshore survey area.  

An unmanned surface vehicle (USV) and/or autonomous surface vehicle (ASV) may also be used for the 

geophysical survey. The survey vessels may use a local port for personnel / equipment mobilisation, 

bunkering and provisioning. 

  

Figure 28. Single and Double Van Veen Grab. 

https://osil.com/product/van-veen-grab/
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The marine survey works will consist of a dedicated marine spread which will be suitable for the scope of 

work required, the water depth and the anticipated seabed conditions of the survey area. The exact 

equipment to be used will be confirmed following a tender process to procure the marine survey contractor. 

All survey vessels will be fit for purpose, will possess all relevant classification certificates and capable of 

safely undertaking the survey work required. Health, safety, environment and welfare considerations will 

be a priority and will be actively managed during the course of the survey scopes of work. Appointed 

contractors will be required to comply with all legislation relevant to the activities within their scope of 

work. Prior to survey works taking place under a Maritime Usage Licence, both Project Supervisor for Design 

Process (PSDP) and Project Supervisor for Construction Stage (PSCS) will be appointed under the relevant 

legislation and project / survey specific HSE plans will be put in place which will form part of the survey 

project execution plans. 

The vessels will conform to the following minimum requirements as appropriate: 
Á Compliance with Safety of Life at Sea (SOLAS), International Maritime Organization (IMO) and 

national requirements for operating within Irish territorial waters. 
Á Station-keeping and sea keeping capabilities required to carry out the proposed survey operations 

safely; 
Á Calibrated equipment and spares with necessary tools for all specified works; 
Á Endurance (e.g. fuel, water, stores, etc.) to undertake the required survey works; 
Á Sufficient qualified staff to allow the survey operations to be carried out efficiently, (typically 24 

hour continuous for offshore survey, 12 hour for nearshore survey); and 
Á Appropriate accommodation and crew welfare facilities.  

Survey vessels will generate some subsea noise in the marine environment from engine noise and dynamic 

positioning thrusters. Shipping noise is typically within the 50-300 Hz frequency band and is the dominant 

noise source in deeper water (DECC, 2011). Propellers on vessels all have the potential to produce cavitation 

noise. This sound is caused by vacuum bubbles that were generated by the collapse of bubbles created by 

the spinning of the propellers 

Acoustic broadband source pressure levels typically increase with increasing vessel size, with smaller vessels 

(<50 m) having source pressure levels 160-мтр Ř. όǊŜ м˃tŀ ŀǘ мm), medium size vessel (50-100 m) 165-180 

dB (ǊŜ м˃tŀ ŀǘ мƳ) and large vessels (>100 m) 180-190 dB (ǊŜ м˃tŀ ŀǘ мm) (DECC, 2011). Every vessel has a 

unique noise signature and for each vessel this can change in response to a number of factors, including; 

ship speed, operational status, vessel load, the condition of the vessel and even the properties of the water 

that the vessel is operating in 

4.2.6 Marine Survey and Site Investigations Sound Pressure Level Summary 

All survey works that involve the use of acoustic instrumentation will follow the Guidance to Manage the 

Risk to Marine Mammals from Man-made Sound Sources in Irish Waters, 2014. 

The ranges of noise frequency and sound pressure levels associated with all the surveys outlined in previous 

sections is summarised in Tables 5. and 6 below. It can be noted that as the focus of the cable route surveys 

within the Maritime Usage Licence application area is the seabed surface and upper layers of seabed 

sediments and generally obtaining higher resolution data, the geophysical equipment such as MBES and 

SSS is generally operated more towards the higher end of the frequency range where possible. 

4.2.7 Timeline and Duration of Survey Activities 

The intention is to commence the survey as soon as feasible following license award, taking into account 

survey vessel availability, the overall transatlantic cable route survey programme, seasonality and suitable 

weather windows. The exact mobilisation dates will not be known until the process of procuring a 

contractor and issue of the Maritime Usage Licence is complete. It is anticipated that the marine 

geophysical survey and site investigations activities within the Maritime Usage Licence area will take less 

than 4 months in total and ideally will be completed in one operation. However, depending on operational 

factors this may be split up over 8 months. The estimated time required to complete the cable route survey 

campaign activities is described in Table 7 below. 



 

33 

Equipment Type Purpose Frequency Range Duration 

Maximum Source 
Pressure Level                 
όǊŜ м˃tŀ ŀǘ м Ƴύ Reference 

Multibeam Echo 
Sounder (MBES) 

Measure detailed bathymetry by 
transmitting sound pulses (active sonar). 200 kHz to 500 kHz 0.05 - 10 ms 210 - 245 dB. 

Danson 2005, Hopkins 2007, DECC 2011, Lurton and 
DeReutier 2011, Lurton 2016, BEIS 2020, Crocker & 

Fratantonio 2016 

Deepwater 
Multibeam Echo 
Sounder (MBES) 

Measure detailed bathymetry by 
transmitting sound pulses (active sonar). 12 kHz 2 ς 15 ms 210 Db. Kongsberg 

Side Scan Sonar 
(SSS) 

Determine surficial nature of the seabed 
and detect objects by transmitting sound 

pulse. 200 kHz to 700 kHz 0.4 - 1.0 ms 200 - 240 dB. 
BOEM 2016, BEIS 2020, DAHG 2014, Crocker & 

Fratantonio 2016 

Sub-bottom 
Profiler (SBP) - 

Pinger 

Identify different geological layers 
encountered in the shallow sediments and 
sediment thicknesses beneath the seabed. 2 kHz to 15 kHz 0.5 - 30 ms 214 dB. Hartley Anderson 2020 

Sub-bottom 
Profiler (SBP) - 

Chirper 

Identify different geological layers 
encountered in the shallow sediments and 
sediment thicknesses beneath the seabed. 2 kHz to 13 kHz 5 - 40 ms 185 - 215 dB. Crocker & Fratantonio 2016, Hartley Anderson 2020 

Sub-bottom 
Profiler (SBP) - 

Boomer 

Identify different geological layers 
encountered in the shallow sediments and 
sediment thicknesses beneath the seabed. 500 Hz to 15 kHz 0.5 - 1.0 ms 205 - 215 dB. Crocker & Fratantonio 2016 

Sub-bottom 
Profiler (SBP) - 

Parametric 

Identify different geological layers 
encountered in the shallow sediments and 
sediment thicknesses beneath the seabed. 

4 to 15 kHz, 85 to 
115 kHz 0.2 - 30 ms 

238 - 247 dB.    200 
- 206 dB. Hartley Anderson 2020 

Ultra-Short Base 
Line (USBL) Subsea positioning. 20 kHz to 50 kHz 5 - 10 ms 194 - 207 dB. Kongsberg 

Magnetometer 

Identify ferrous anomalies for metal 
obstructions, shipwrecks, etc. on and 

under the seabed. Passive N/A Passive N/A 

Survey Vessels 
Carry out the survey and deploy the 
equipment. 50 Hz to 300 Hz N/A 160 - 190 dB. DECC 2011 

Table 5. Marine Survey Activities 
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Equipment Type Purpose 

Number of locations 

within Licence  

Application Area (up to) 

Frequency 

Range 

Maximum Source 

Pressure Level                 

όǊŜ м˃tŀ ŀǘ м Ƴύ Reference  

Cone Penetration 

Test (CPT)  

Determine geotechnical engineering 

properties of seabed sediments. 96 28 Hz 118 - 145 dB. BOEM 2012, EIRGRID 2014 

Gravity Corer 

Retrieve a seabed sediment sample by 

penetrating seabed with a steel core barrel 

under self-weight 48 N/A N/A N/A 

Vibrocorer 

Retrieve a seabed sediment sample by 

penetrating seabed with a vibrating steel core 

barrel 48 30 Hz 187.4 dB. LGL 2010 

Grab Samples 

Collect small sediment samples from seabed 

surface with clamshell mechanism 26 N/A N/A N/A 

Table 6. Marine Site Investigation Activities 
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Activity 

Typical Time Period 
Required for Activity 

Total Number of 
Site Investigation 

Locations 
Total Time for Survey 

Activity 
Seabed Area 
per Location 

Seabed Area 
per Activity 

(ha) 
Total Area 

(ha) 

Area Directly Affected as 
% of Maritime Usage 

Licence Application Area 
Inshore Geophysical 
Survey 

3 to 4 days (weather and 
sea state dependent) 

500m cable route 
corridor 

3 to 4 days (weather and 
sea state dependent) 

N/A 1.9 km2 1.9 km2 0.0113% 

Offshore 
Geophysical Survey 

20 to 23 days (weather 
and sea state dependent) 

500m cable route 
corridor 

20 to 23 days (weather and 
sea state dependent) 

N/A 294 km2 294 km2 1.7417% 

Deepwater MBES 
Survey 

7 to 9 days (weather and 
sea state dependent) 

3 x Water Depth 
(10km maximum) 

7 to 9 days (weather and 
sea state dependent) 

N/A 3915 km2 3915 km2 23.1931% 

CPT 
30 minutes -  3 hours in 
any one location 

96 

192 hours within total 16 
days of Site Investigations 
campaign (weather and 
sea state dependent, 
excluding transit between 
locations) 

8m² 0.0008 ha 0.076 ha 0.0002% 

Gravity Corer 
30 minutes - 3 hours in 
any one location 

48 

96 hours within total 16 
days of Site Investigations 
campaign (weather and 
sea state dependent, 
excluding transit between 
locations) 

1m² 0.0001 ha 0.0048 ha 0.0000% 

Vibro Corer 
30 minutes - 3 hours in 
any one location 

48 

96 hours within total 16 
days of Site Investigations 
campaign (weather and 
sea state dependent, 
excluding transit between 
locations) 

8m² 0.0008 ha 0.0384 ha 0.0001% 

Grab Samples 
20 minutes ς 2 hours in 
any one location 

26 

26 hours within total 16 
days of Site Investigations 
campaign (weather and 
sea state dependent, 
excluding transit between 
locations) 

0.5m² 0.00005 ha 0.0013 ha 0.0000% 

Table 7. Estimated Time and Duration of Survey Activities 
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4.3 Zone of Influence 
!ǎ ƻǳǘƭƛƴŜŘ ƛƴ hŦŦƛŎŜ ƻŦ ǘƘŜ tƭŀƴƴƛƴƎ wŜƎǳƭŀǘƻǊ όнлнмύ άThe zone of influence of a proposed development is the 
geographical area over which it could affect the receiving environment in a way that could have significant effects 
on the Qualifying Interests of a European site. This should be established on a case-by-case basis using the Source- 
Pathway-Receptor framework and not by arbitrary distances (such as 15 km)Φέ 

L99a όнллсύ ŘŜŦƛƴŜŘ ǘƘŜ ȊƻƴŜ ƻŦ ƛƴŦƭǳŜƴŎŜ ŀǎ άthe areas/resources that may be affected by the biophysical 
changes caused by activities associated with a projectέΦ Lƴ ƻǊŘŜǊ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ŦƻǊ 
assessment, all elements of the project were assessed and reviewed in order to identify the spatial scale at which 
ecological features could be impacted. Due to the limited temporal and geographical scale of the project and the 
use of Best Available Techniques (BAT), the slow speed of the survey vessel (4kn), it is considered that the 
potential impacts of the proposed works could only extend beyond 500 m of the subtidal elements of the project 
ŘǳŜ ǘƻ ƴƻƛǎŜ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ŘƛǎǘǳǊōŀƴŎŜ ƻŦ ǎŜŘƛƳŜƴǘΦ IƻǿŜǾŜǊΣ ŀǎ ƻǳǘƭƛƴŜŘ ƛƴ L99a όнлмлύ άin the 
marine environment it is more difficult to define the geographical framework precisely and to accommodate all 
factors that should influence the definition of value, e.g. size or conservation status of populations or the quality 
of habitatsΦέ !ǎ ŀ ǊŜǎǳƭǘΣ άit is very unlikely that the impacts on integrity can be evaluated without considering 
ŦǳƴŎǘƛƻƴǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ŀŎǘƛƴƎ ƻǳǘǎƛŘŜ ǘƘŜ ǎƛǘŜΩǎ ŦƻǊƳŀƭ ōƻǳƴŘŀǊȅΦέ Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǳƴƭƛƪŜ ƻǘƘŜǊ 
maritime operations, the survey vessel speed will be very slow (4 knots). However, the project has the potential 
to introduce noise into the marine environment particularly through the use of Ultra-Short Baseline (USBL), 
Multibeam Echosounder (MBES), and Side-scan Sonar (SSS) equipment, which may extend the effects of the 
project beyond 2km. In the interest of carrying out a thorough assessment in line with both the Habitats Directive, 
and the precautionary principle, the ZoI was expanded for this assessment to include designated sites within 
15km of the proposed development site, and sites beyond 15km that have the potential to be impacted by the 
proposed survey works based on the Source-Pathway-Receptor model. This was done in the interest of ensuring 
that any potential impacts, however indirect or remote, were taken into account.  

4.3.1 Marine Mammals 

 Seals and Cetaceans 

As outlined in NPWS2 άCetaceans account for 48% of all the native species of mammals, both marine and 
terrestrial, recorded in Ireland and Irish waters are thought to contain important habitats for cetaceans within 
the northeast Atlantic. To date, 24 species of cetacean, or 28% of species described worldwide, have been 
recorded in Ireland. Irish cetaceans include six species of baleen whale and eighteen species of toothed whale, 
including five species of beaked whale. Twenty-two of these have been reported stranded ashore and 20 species 
ƻōǎŜǊǾŜŘ ŀǘ ǎŜŀΦ ¢ǿƻ ǎǇŜŎƛŜǎ όtȅƎƳȅ ǎǇŜǊƳ ǿƘŀƭŜ ŀƴŘ DŜǊǾŀƛǎΩ ōŜŀƪŜŘ ǿƘŀƭŜύ ŀǊŜ ƻƴƭȅ ƪƴƻǿƴ ŦǊƻƳ ǎǘǊŀƴŘŜŘ 
individuals and two species (Northern right whale and White whale/beluga) have only been recorded historically, 
with neither species occurring in the stranding record so far. 

Ireland also has two species of seals, the Common Seal (or Harbour Seal) and the Grey Seal. Whilst both species 
haul out on land for key stages of their life history, the majority of their time is spent in the marine environment.  

In Ireland, the 1992 EC Habitats Directive as transposed by the European Communities (Birds and Natural 
Habitats) Regulations 2011 (S.I. No. 477 of 2011) requires that both seal species and all cetaceans occurring in 
Ireland are maintained at favourable conservation status. Under Article 12 of the Directive, all cetaceans should 
receive strict protection within the Exclusive Economic Zone. Under Article 4 of the Directive, Special Areas of 
Conservation (SACs) must be proposed for the following speciesΥέ 

Å Bottlenose Dolphin  

Å Harbour Porpoise  

Å Common Seal  

Å Grey Seal 

  

 
2 https://www.npws.ie/marine/marine-species/cetaceans  

https://www.npws.ie/marine/marine-species/cetaceans
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The protection afforded to marine mammals in Ireland is summarised below: 

Å Harbour Porpoise Annex II of EC Habitats Directive Annex IV of EC Habitats Directive/Protected 

species of Wildlife (Amendment) Act/OSPAR List of Threatened and Declining Species and Habitats  

Å Bottlenose Dolphin Annex II of EC Habitats Directive/Annex IV of EC Habitats Directive/Protected 

species of Wildlife (Amendment) Act  

Å All Cetacea Annex IV of EC Habitats Directive/Protected species of Wildlife (Amendment) Act  

Å Grey Seal/Harbour Seal Annex II of EC Habitats Directive/Protected species of Wildlife (Amendment) 

Act 

Recent research suggests that the foraging range for grey seals is 448km Carter et al., 2022). Further, the foraging 

range for harbour seal is estimated at 273 km (Carter et al., 2022). Further, there are a number of SACs designated 

for cetaceans (harbour porpoise and common dolphin) in Ireland. As these species are a highly mobile species, 

and are designated as qualifying interests of Natura 2000 sites outside the Irish EEZ, specific Management Units 

(MU) are utilised to assess the potential impacts of a proposed project on these species, based on the JNCC 

Review of Management Unit boundaries for cetaceans in UK waters (2023) methodology3. The proposed project 

is located within the Celtic and Irish Seas MU for harbour porpoise, and Oceanic Waters MU, Offshore Channel, 

Celtic Sea & SW England MU, and West Coast of Ireland MUs for bottlenose dolphin (IAMMWG, 2015). The ZoI 

of the proposed project has been extended to include the potential for significant effects on grey seal, harbour 

seal, harbour porpoise and common bottlenose dolphin as there is potential for these mobile marine mammals 

to enter the ZoI from within the Celtic and Irish Seas MU (harbour porpoise), Oceanic Waters MU (bottlenose 

dolphin), Offshore Channel, Celtic Sea & SW England MU (bottlenose dolphin), and West Coast of Ireland MU 

(bottlenose dolphin).   

 Otter 

Otters are a semi-aquatic species who use the marine environment for foraging and are protected under Annex 

II and Annex IV of the Habitats Directive. As detailed by Reid et al. (2013), female otters have territories of 7.5 ± 

1.5km in length along a riverine environment and 6.5 ± 1.0km in coastal environments, while male otter territory 

along rivers is approximately 13.2 ± 5.3km in length with a high degree of variability. Out of an abundance of 

caution, the ZoI of the proposed project has been extended to include the potential for significant effects on 

otter that may enter the proposed area of works.  

4.3.2 Migratory Fish 

In relation to Atlantic salmon, it has been found that salmon populations from southeast Ireland appear to 
migrate towards the shelf edge before crossing the Atlantic towards Greenland for feeding (Rikardson et al., 
2021). The recorded areas of salmon migration are demonstrated in Figure AI.1 in Appendix I.  

Recent studies on Twaite Shad recorded movement of up to 950km from the River Severn with one individual 
detected in the Blackwater Estuary (Davies et al. 2020). However, given the spatial and temporal nature of the 
proposed works, the proposed project is considered too distant from Natura 2000 sites where it is a feature of 
interest, for any significant interaction to occur. Similarly distant SACs designated for lamprey species were 
considered too distant for any significant interaction to occur.  

  

 
3 https://data.jncc.gov.uk/data/b48b8332-349f-4358-b080-b4506384f4f7/jncc-report-734.pdf  

https://data.jncc.gov.uk/data/b48b8332-349f-4358-b080-b4506384f4f7/jncc-report-734.pdf
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4.4 Identification of Relevant Natura 2000 Sites 
4.4.1 Management of the Site 

The proposed works are not directly connected with, or necessary to, the management of Natura 2000 sites.  

4.4.2 Relevant Natura 2000 Sites to the Proposed Project 

A key factor in the consideration as to whether or not a particular European site is likely to be affected by the 
proposed survey works is its distance from the works location. It is generally, but not necessarily, the case that 
the greater the distance from the plan or project the smaller the likelihood of impacts.  

In this case, the proposed survey works are located within the Kilkeran Lake and Castlefreke Dunes SAC. The 
proposed works are not proximate habitats that are features of interest of this SAC. However, out of an 
abundance of caution, in the absence of mitigation, during the survey works, there is the potential for significant 
effects on the features of interest of this SAC through physical impact on the features of interest of this SAC. 
Further information is required to assess the potential effects of the proposed works on this SAC. 

In relation to marine mammals, the proposed subtidal survey works are located 8.1 km from the Roaringwater 

Bay and Islands SAC. There is potential for marine mammals from Roaringwater Bay and Islands SAC ((Halichoerus 

grypus (grey seal) and Phocoena phocoena (harbour porpoise)) to be in the vicinity of the proposed survey works. 

Further, ŦƻƭƭƻǿƛƴƎ ŀƴ ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ ǊŜƭŜǾŀƴǘ a¦Ωǎ ŀƴŘ ŦƻǊŀƎƛƴƎ ŀǊŜŀǎ ŦƻǊ ƎǊŜȅ ǎŜŀƭ ŀƴŘ ƘŀǊōƻǳǊ ǎŜŀƭΣ the 

following Natura 2000 sites have been screened IN due to the potential movements of harbour porpoise, 

common bottlenose dolphin, harbour seals, and grey seals (qualifying interests of these SAC):  

¶ Roaringwater Bay and Islands SAC (IE) 

¶ Glengarriff Harbour and Woodland SAC (IE) 

¶ Kenmare River SAC (IE) 

¶ Lower River Shannon SAC (IE) 

¶ Blasket Island SAC (IE) 

¶ Saltee Islands SAC (IE) 

¶ Galway Bay Complex SAC (IE) 

¶ Slaney River Valley SAC (IE) 

¶ Kilkieran Bay And Islands SAC (IE) 

¶ Slyne Head Peninsula SAC (IE) 

¶ Slyne Head Islands SAC (IE) 

¶ West Connacht Coast SAC (IE) 

¶ Inishbofin and Inishshark SAC (IE) 

¶ Clew Bay Complex SAC (IE) 

¶ Rockabill to Dalkey Islands SAC (IE) 

¶ Duvillaun Islands SAC (IE) 

¶ Lambay Island SAC (IE) 

¶ Inishkea Islands SAC (IE) 

¶ Slieve Tooey/Tormore Island/Loughbros Beg Bay SAC (IE) 

¶ Horn Head and Rinclevan SAC (IE) 

¶ Isles of Scilly Complex (UK) 

¶ Bristol Channel Approaches/Dynesfeydd Môr Hafren (UK) 

¶ Pembrokeshire Marine / Sir Benfro Forol (UK) 

¶ West Wales Marine / Gorllewin Cymru Forol (UK) 

¶ Cardigan Bay / Bae Ceredigion (UK) 

¶ Lundy (UK) 

¶ tŜƴ [ƭȅƴ ŀΩǊ {ŀǊƴŀǳκ[ƭŜȅƴ tŜƴƛƴǎǳƭŀ ŀƴŘ ǘƘŜ {ŀǊƴŀǳ (UK) 

¶ North Anglesey Marine/Gogledd Môn Forol (UK) 

¶ North Channel (UK) 

¶ The Maidens (UK) 

¶ Mers Celtiques ς Talus du golfe de Gascogne (FR) 

¶ Récifs du talus du golfe de Gascogne (FR) 

¶ Ouessant-Molène (FR) 
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¶ Nord Bretagne DH (FR) 

¶ Abers ς Côtes des legends (FR) 

¶ Anse de Goulven, dunes de Keremma (FR) 

¶ Chaussée de Sein (FR) 

¶ Côtes de Crozon (FR) 

¶ tǊŜǎǉǳΩƭƭŜ ŘŜ /ǊƻȊƻƴ (FR) 

¶ Baie de Morlaix (FR) 

¶ wŀŘŜ ŘŜ .ǊŜǎǘΣ ŜǎǘǳŀƛǊŜ ŘŜ ƭΩ!ǳƭƴŜ (FR) 

¶ Cap Sizun (FR) 

¶ Côte de Granit rose-Sept-Iles (FR) 

¶ .ŀƛŜ ŘΩ!ǳŘƛŜƳŜ (FR) 

¶ Rivière Leguer, forêts de Beffou, Coat an Noz et Coat an Hay (FR) 

¶ Trégor ς Goëlo (FR) 

¶ Roches de Penmarch (FR) 

¶ Archipel des Glénan (FR) 

¶ Dunes et côtes de Trévignon (FR) 

¶ Baie de Saint-Brieuc ς Est (FR) 

¶ /ŀǇ ŘΩ9Ǌǉǳȅ-Cap Fréhel (FR) 

¶ Récifs et landes de la Hague (FR) 

¶ Anse de Vauville (FR) 

¶ Banc et récifs de Surtainville (FR) 

¶ .ŀƛŜ ŘŜ [ŀƴŎƛŜǳȄΣ .ŀƛŜ ŘŜ ƭΩ!ǊƎǳŜƴƻƴΣ !ǊŎƘƛǇŜƭ ŘŜ {ŀƛƴǘ aŀƭƻ Ŝǘ 5ƛƴŀǊŘ (FR) 

¶ Chaucy (FR) 

¶ Côte de Cancale á Parmè (FR) 

¶ Estuairie de la Rance (FR) 

¶ Récifs et marais arrière-littoraux du Cap Lévi à la Pointe de Saire (FR) 

¶ Baie du Mont Saint-Michel (FR) 

¶ Baie de Seine occidentale (FR) 

¶ Baie de Seine orientale (FR) 

¶ Littoral Cauchois (FR) 

¶ Falaises du Cran aux Oeufs et du Cap Gris-Nez, Dunes du Chatelet, Marais de Tardinghen et Dunes de 
Wissant (FR) 

Further information is required to assess the potential effects of the proposed works on these European Sites.  

All Natura 2000 sites within 15km, and beyond 15km with the potential for significant effects on Natura 2000 
sites (including Irish, French, and UK sites), are listed in Tables 8-10. The qualifying interests, and the potential 
impact of the development on each European site and qualifying interest, are screened in/out in Table 11.  

The proposed Survey Route Corridor and Works (including deepwater survey and sampling locations) from the 
landfall area to the Irish EEZ is demonstrated in Figures 29-33. Waterbodies (incl. high & low water marks and 
proximate sampling locations) located proximate to the Survey Route Corridor is demonstrated in Figure 34. 
Waterbodies, SACs and SPAs within / proximate to the proposed Survey Route Corridor are demonstrated in 
Figures 35 & 36. SACs and SPAs within 15 km of the proposed Survey Route Corridor are seen in Figures 37 & 38. 
The proposed fibre optic survey route in relation to the 12 nm limit, Designated Irish Continental shelf and 
hŦŦǎƘƻǊŜ {!/Ωǎ όƴƻ ƻŦŦǎƘƻǊŜ {!/Ωǎ ƛƴ ǘƘŜ ŀǊŜŀύ ƛǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ о9. Irish, FR, & UK SACs designated for 
Grey Seals (Halichoerus grypus) within 448km of the Proposed Survey Route Corridor are demonstrated in Figure 
40.Irish, FR, & UK SACs designated for Harbour Seals (Phoca vitulina) within 273km of the Proposed Survey Route 
Corridor are demonstrated in Figure 41. Irish, FR, & UK SACs located within the Management Units (MU) for 
Bottlenose dolphin (Tursiops truncatus) and Harbour Porpoise (Phocoena phocoena) are demonstrated in Figures 
42 & 43. 
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Table 8. Proximity to designated sites of conservation importance (IE) 

Designation European Site Distance 

SAC Kilkeran Lake and Castlefreke Dunes SAC  Within 

SAC Lough Hyne Nature Reserve and Environs 
SAC  

5.8 km 

SAC Clonakilty Bay SAC  5.9 km 

SAC Castletownshend SAC 6.5 km 

SAC Roaringwater Bay and Islands SAC  8.1 km 
(Within MU for Harbour Porpoise) 

SAC Myross Wood SAC  9.5 km 

SAC Glengarriff Harbour and Woodland SAC 38.2 km 

SAC Kenmare River SAC 49.8 km 

SAC Lower River Shannon SAC 76.9 km  
(Within MU for Common Bottlenose 

Dolphin) 

SAC Blasket Island SAC 102.5 km 
(Within MU for Harbour Porpoise) 

SAC Saltee Islands SAC 166.7 km 

SAC Galway Bay Complex SAC 172.7 km 

SAC Slaney River Valley SAC 182.6 km 

SAC Kilkieran Bay And Islands SAC 186.4 km 

SAC Slyne Head Peninsula SAC 217.3 km 
(Within MU for Common Bottlenose 

Dolphin) 

SAC Slyne Head Islands SAC 219 km 
(Within MU for Common Bottlenose 

Dolphin) 

SAC West Connacht Coast SAC 223.3 km 
(Within MU for Common Bottlenose 

Dolphin) 

SAC Inishbofin and Inishshark SAC 240.5 km 

SAC Clew Bay Complex SAC 249.2 km 

SAC Rockabill to Dalkey Islands SAC 271.4 km 
(Within MU for Harbour Porpoise) 

SAC Duvillaun Islands SAC 285.3 km 
(Within MU for Common Bottlenose 

Dolphin) 

SAC Lambay Island SAC 292.8 km 

SAC Inishkea Islands SAC 293.1 km 

SAC Slieve Tooey/Tormore Island/Loughbros 
Beg Bay SAC 

349.6 km 

SAC Horn Head and Rinclevan SAC 405 km 

Special Protection Areas 

SPA Galley Head to Duneen Point SPA  0.9 km 

SPA Sheeps Head to Toe Head SPA  3.7 km 

SPA Clonakilty Bay SPA  5.9 km 

SPA Seven Heads SPA  12.9 km 
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Table 9. Proximity to designated sites of conservation importance (UK) 

Designation European Site Distance 

SAC Isles of Scilly Complex 125 km 

SAC Bristol Channel Approaches/Dynesfeydd 
Môr Hafren 

193.4 km 
(Within MU for Harbour Porpoise) 

SAC Pembrokeshire Marine / Sir Benfro Forol 233.1 km 

SAC West Wales Marine / Gorllewin Cymru 
Forol 

235 km 
(Within MU for Harbour Porpoise) 

SAC Cardigan Bay / Bae Ceredigion 286.9 km 

SAC Lundy 293.6 km 

SAC tŜƴ [ƭȅƴ ŀΩǊ {ŀǊƴŀǳκ[ƭŜȅƴ tŜƴƛƴǎǳƭŀ ŀƴŘ 
the Sarnau   

309.7 km 

SAC North Anglesey Marine/Gogledd Môn 
Forol 

318.3 km 
(Within MU for Harbour Porpoise) 

SAC North Channel 376.2 km 
(Within MU for Harbour Porpoise) 

SAC The Maidens 426.8 km 

 

Table 10. Proximity to designated sites of conservation importance (FR) 

Designation European Site Distance 

SAC Mers Celtiques ς Talus du golfe de 
Gascogne  

164.1 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Récifs du talus du golfe de Gascogne 202 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Ouessant-Molène  285.6 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Nord Bretagne DH 287.1 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Abers ς Côtes des légendes 302.8 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Anse de Goulven, dunes de Keremma 326.9 km 

SAC Chaussée de Sein 313.9 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Côtes de Crozon 331.4 km 
(Within MU for Harbour Porpoise) 

SAC tǊŜǎǉǳΩƭƭŜ ŘŜ /ǊƻȊƻƴ 333.9 km 

SAC Baie de Morlaix 337.2 km 
(Within MU for Harbour Porpoise) 

SAC wŀŘŜ ŘŜ .ǊŜǎǘΣ ŜǎǘǳŀƛǊŜ ŘŜ ƭΩ!ǳƭƴŜ 340.4 km 

SAC Cap Sizun 345.2 km 

SAC Côte de Granit rose-Sept-Iles 345.2 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC .ŀƛŜ ŘΩ!ǳŘƛŜƳŜ 367.9 km 

SAC Rivière Leguer, forêts de Beffou, Coat an 
Noz et Coat an Hay 

369.2 km 
(Within MU for Harbour Porpoise) 

SAC Trégor ς Goëlo 372.3 km 
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Designation European Site Distance 

(Within MU for Bottlenose Dolphin & 
Harbour Porpoise) 

SAC Roches de Penmarch 373.3 km 

SAC Archipel des Glénan 395 km 

SAC Dunes et côtes de Trévignon 400.7 km 

SAC Baie de Saint-Brieuc - Est 438 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Cap ŘΩ9Ǌǉǳȅ-Cap Fréhel 443.3 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Récifs et landes de la Hague  447.1 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Anse de Vauville  448.6 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Banc et récifs de Surtainville 452.4 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC .ŀƛŜ ŘŜ [ŀƴŎƛŜǳȄΣ .ŀƛŜ ŘŜ ƭΩ!ǊƎǳŜƴƻƴΣ 
Archipel de Saint Malo et Dinard 

463.6 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Chaucy 469.7 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Côte de Cancale á Parmè 479.5 km 
(Within MU for Bottlenose Dolphin) 

SAC Estuairie de la Rance 479.6 km 
(Within MU for Harbour Porpoise) 

SAC Récifs et marais arrière-littoraux du Cap 
Lévi à la Pointe de Saire 

482.8 km 
(Within MU for Bottlenose Dolphin) 

SAC Baie du Mont Saint-Michel 488.9 km 
(Within MU for Bottlenose Dolphin & 

Harbour Porpoise) 

SAC Baie de Seine occidentale 501.3 km 
(Within MU for Bottlenose Dolphin) 

SAC Baie de Seine orientale 571.5 km 
(Within MU for Bottlenose Dolphin) 

SAC Littoral Cauchois 601.9 km 
(Within MU for Bottlenose Dolphin) 

SAC Falaises du Cran aux Oeufs et du Cap 
Gris-Nez, Dunes du Chatelet, Marais de 
Tardinghen et Dunes de Wissant 

696.2 km 
(Within MU for Bottlenose Dolphin) 

 

 

  












































































































































































