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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 Europesmportance. 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 anflifle network of conservation sites (NATURA, 2000). These

Special Areas of Conservation (SACs) designated under the Habitats Directive and Special Protection Areas
(SPAs) designated under the Birds Directivadicle 6(3) and 6(4) of the Habitats Directive set out the
decisionmaking tests for plans and projects likely to aff&uropeansites (Annex 1.1). Article 6(3)
establishes the requirement f@kppropriate 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 gament 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."

a4 2dzif Ay S Reurdpgandial /A 3 AyKAS LINPJGAAAZ2Yya 2F ! NLAOES ¢
(European Commission, 21 November 2048) KS LJdzZN1J32 &S 2F GKS | LILINRLINRF G S
AYLE AOFGA2ya 2F GKS LXFYy 2N LINP2SO0G Ay NBaLISOL 27
combination with other plans or projects. The conclusions should enable the comaetearities to

ascertain whether the plan or project will adversely affect the integrity of the site mwuteThe focus of

the appropriate assessment is therefore specifically on the species and/or the habitats for which the
Europeara A GS Aa RSaA3Iyl G§SRbE

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

OAppropriate assessments of the implications of the plan or project for the site concerned must precede its
approval and takento 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 ocambination with other plans or projects, affect
those objectives must be identified in the light of the best scientific kedgelin the field.

Assessment procedures of plans or projects likely to afecbpeansites 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, miigation measures and residual impacts. These determine what has to be compensated, both in
guality and quantity. Regardless of whether the provisions of Article 6(3) are deliveredniglexisting
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.
| ¢CKS aaSaavySyid akKz2dzZ R AyOfdzRS Fft StSyYy
2SNttt O2KSNBYyOS 2F (KS ySis2N] & R
Standard Data Form, and be based on best available scientific knowledgdieidh&€he
information required should be updated and could include the following issues:
o {GNHOGdNBE FyR FdzyOiAz2ys FyR GKS NBALISOGADS
0 Area, representativity and conservation status of the priority and nonpriority
habitats in the site;
o0 Population size, degree of isolation, ecotype, genetic pool, age class structure, and
conservation status of species under Annex Il of the Habitats Directive or Annex |
of the Birds Directive present in the site;

IEuropean Commission. (2007).Guidance document on Article 6(4) of the 'Habitats Directive' 92@G/BE@ation of the
concepts of: alternative solutions, imperative reasons of overriding public interestpensatory measures, overall coherence,
opinion of the commission;
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0 Role of the site within the biographical region and in the coherence of the
Europeametwork; and,
0 Any other ecological assets and functions identified in the site.

1 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.

1 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.

1 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.

1 The characterisation of the biological integrity and the impact assessment should be based
on the best possible indicators specific to Engopearassets which must also be useful
G2 Y2yAG2N) GKS LXFyYy 2NJ LINRP2SO0 AYLX SYSyillidAzy

3. Stages of the Appropriate Assessment

ThisSISAAvas undertaken in accordance with the European Commission Methodological Guidance on the
provision of Article 6(3) and 6(4) of thdabitats' Directive 92/43/EEC (EC, 20@8xt XAB of the Planning

and Development Act 2000, as amended, addition to the December 2009 publication from the

5SLI NIYSyd 2F 9Yy@GANRYYSyd> ISNAGFIS FyR [20Ff D2
t Ne2S0ia Ay LNBfIYyRY DdzA Rl BuOEanEamidurities(Birgsiayt Naturadzi K 2 NJ
Habitats) Rgulations 2011. In order to comply with the above Guidelines and legislation, the Appropriate
Assessment process must be structusedollows:

1) Screening stage:
1 Description of plan or project, and local site or plan area characteristics;
9 Identification of relevantEuropeansites, and compilation of information on their qualifying
interests and conservation objectives
9 Identification and description of individual in combination effects likely to result from the
proposed project;
1 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):
91 Description of theEuropearsites that will beconsidered further;
1 Identification and description of potential adverse impacts on the conservation objectives of
these sites likely to occur from the project or plan; and,
1 Mitigation Measures that will be implemented to avoid, reduce or remedy any such potential
adverse impacts
1 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 itssgymation objectives”
1 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 nothar 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 projeittis 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.
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4. Stage 1 Screening Assessment
4.1Management of the Site

The plan or project is not directly connected with, or necessary to the management of Natura 2000 sites.
4.2Description of the Proposed Project
4.2.1 Project Overview

The applicant plans to investigate the feasibility of constructing a se@sea telecoms cable system,
PISCES, linking Ireland to EU member states, from a landfall at Ballyloughane, Co. Galway to landfalls in
France, Spain and Portugal as shown in Figure 1 below. This Works Methodology is produced in support of
an application ér 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 itente Application Area within the IRL
Maritime Area in order to inform the location and design of the cable route and landfall

Gaicsg
Bone
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PLAaIin

Joen. aq®

Figure 1: The PISCESecoms Cabl8ystem& IRL Maritime Area

The works will be carried out predominantly by remote sensing seabed mapping techniques (geophysical
survey) with some selective sampling of the upper layers of the seabed (geotechnical survey). Once the
results of the survey are obtained and analysedefeared route will be determined, design and method
statements will be developed and a final Route Position List (RPL) will be defined as part of further
submissions 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 Mdrisme Area

Licence Application Area

The License Application Area begins at a landfall at Ballyloughane Strand in Galway Bay, traverses Galway
Bay and through the South Sound to the 12nm limit, continuing to the west offshore of the County Clare
coast and onwards in a southwest to south direc until it crosses the continental shelf and leaves the

Irish Maritime Area (Figure 2). The survey corridor has total length of approx. 720km and a total area of
3,607kn?t within the Maritime Area. A cable route corridor of between 250m to 12,000m d@thawill be

surveyed within the licence application area
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Figurel. SurveyLicence Application Area.

Landfall & Inshore Survey Corridors

The licence application area covers thadfall at Ballyloughane, with a survey corridor traversing Galway
Bay. The landfall location is shown in Figure 3 and the general inshore location is shown in Figure 4 on an
admiralty chart base. The route heads southwest from the landfall, paralleetexisting IRIS cable, before
turning south and then south westerly again to the north of Black Head before turning to the south and
leaving the bay through the South Sound as shown in Figure 5.
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Landfall & Inshore Survey Licence Application Area in Galway Bay
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Figure5: Survey Licence Application Area in Galway Bay

The offshore survey corridor as the route leaves Galway Bay and crosses the 12nm limit is $iigunme in
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Figure6: S'urvey Licence Application Area Offshore of Galway
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The offshore survey corridor continues in a southwestern direction entering the deep waters of the
Porcupine Seabight and traversing the continental shelf before leaving the Irish Maritime Area and
continuing in a southern direction towards a subsea Brarghnit which will bring system legs to France,

Spain and Portugal respectively. The width of the seabed covered by a single survey line increases as a
function of water depth. Therefore, in deep water the survey corridor width increases as the survey

progresses into deeper waters.
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Figure7: Survey Licence Application Area in Deep Water

The Route Position List for the Licence Application Area is presented in Table 1 below.



Table 1 Survey Licence Application Area Route Position List

ldx

Longitude

Latitude

Idx

Longitude

Latitude

13°15'40.6602" W

48° 35' 05.9241" N

41

9° 06' 55.2641" W

53°13'00.7071" N

13°19' 28.3570" W

48° 39' 46.3066" N

42

9°06'37.1111"W

53°13'03.8033" N

13° 33' 36.5808" W

48° 46' 46.0106" N

43

9° 05' 44.8350" W

53°13'13.1578" N

13° 37' 55.4916" W

48° 51' 13.7382" N

44

9° 04'55.9719" W

53°13' 27.4651" N

13°39'10.1792" W

48° 55' 08.1926" N

45

9° 03'49.1407" W

53° 14'07.6656" N

13° 49'38.1849" W

49° 11' 54.9773" N

46

9°02'56.5110" W

53°14' 21.8296" N

13° 58' 33.7124" W

49° 26' 13.6475" N

47

9° 02' 23.6463" W

53° 14' 34.4860" N

13° 58' 04.5249" W

49° 37' 29.0694" N

48

9° 02' 10.2903" W

53° 14'42.0380" N

O |0 |IN | |0 | |WN (-

13° 53' 35.6169" W

49° 47' 07.3325" N

49

9°02'01.1462" W

53° 14'51.2711" N

=Y
o

13° 45' 27.8725" W

50° 08' 37.1570" N

50

9° 02' 00.5431" W

53° 15' 14.3059" N

=
=

13° 30" 47.9275" W

50° 33' 39.6285" N

51

9° 01' 59.6009" W

53° 15'15.6754" N

[N
N

13° 22' 49.4965" W

50° 40' 30.5128" N

52

9° 01' 53.2766" W

53° 15' 20.8228" N

=
w

12° 31' 26.0974" W

51° 25' 00.4497" N

53

9°01' 38.5897" W

53°15'34.1200" N

'—\
I

12° 23'30.6015" W

51° 33'04.1614" N

54

9°01'31.8507" W,

53°15'41.2755" N

=
(6]

12° 13' 05.0465" W

51°45'52.6812" N

55

9°01'23.7643" W

53°15' 53.3603" N

=
()]

12°13' 16.6686" W

51° 45' 56.3420" N

56

9°01'03.3247" W

53°16' 10.3606" N

=
~

11°59'17.1772" W

52° 02' 55.3974" N

57

9° 01' 03.9036" W

53°16'10.6626" N

=
(o]

11° 31'58.2790" W

52° 30' 36.0315" N

58

9°01'04.9116" W

53°16'12.3204" N

[N
©

11° 13'50.1244" W

52° 40' 12.8647" N

59

9°01'10.4214" W

53° 16' 15.4272" N

N
o

10° 59' 33.0179" W

52° 49' 59.5201" N

60

9° 01' 13.5984" W

53° 16'15.2256" N

N
[y

10° 30' 00.7955" W

52° 53'45.4284" N

61

9°01'14.8793" W

53° 16' 14.5864" N

N
N

10° 18' 51.0571" W

52° 54' 05.0846" N

62

9° 01' 35.6743" W

53° 15' 57.2892" N

N
w

10° 01' 26.4248" W

52° 52' 22.8686" N

63

9° 01'44.0398" W

53° 15'44.7860" N

N
S

9° 59' 58.0369" W

52° 52' 18.6471" N

64

9° 01'50.1025" W

53° 15' 38.3479" N

N
(6]

9° 53' 38.0336" W

52° 52' 00.2869" N

65

9° 02' 04.3380" W,

53°15'25.4587" N

N
D

9°48' 09.9457" W

52° 51' 58.6803" N

66

9°02'11.4416" W

53°15'19.6765" N

N
~

9° 46' 08.5261" W

52°52' 03.0793" N

67

9°02'13.9914" W

53°15'15.9700" N

N
[o¢]

9° 37' 24.9826" W

52° 55' 41.3048" N

68

9° 02' 14.5764" W

53° 14' 53.5512" N

N
©

9° 29'08.4352" W

52° 58' 35.3813" N

69

9°02' 20.9194" W

53° 14'47.1460" N

w
o

9° 27' 12.6426" W

52°59' 39.1394" N

70

9° 02' 31.9860" W,

53° 14' 40.8883" N

w
=

9° 26' 50.5369" W

52° 59' 58.7339" N

71

9° 03' 02.9491" W

53° 14' 28.9640" N

w
N

9° 26' 17.6225" W

53° 00' 48.7213" N

72

9° 03' 56.9299" W

53° 14'14.4360" N

w
w

9° 23' 53.8215" W

53° 03' 08.6062" N

73

9° 05'03.9179" W

53° 13' 34.1404" N

w
S

9° 22'56.1031" W

53° 04' 53.2502" N

74

9° 05'49.7491" W

53° 13' 20.7206" N

w
ol

9°19'15.7727" W

53° 09' 08.8661" N

75

9° 06' 40.8795" W

53° 1311.5711" N

w
»

9° 14' 03.1758" W

53° 10' 46.8008" N

76

9° 06' 58.9490" W

53° 13' 08.4890" N

w
~

9° 09' 24.0033" W

53°12' 25.4751" N

77

9°08'18.1355" W

53° 12' 54.9721" N

w
oo

9° 08' 38.8823" W

53° 12' 36.6865" N

78

9° 08' 46.6116" W

53°12'47.8997" N

w
©

9° 08'41.4586" W

53° 12' 40.4243" N

79

9° 08'49.1883" W

53°12'51.6374" N

N
o

9° 08'13.7006" W

53°12' 47.3183" N

80

9° 09' 36.0453" W

53°12'39.9944" N
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Table 1 Survey Licence Application Area Route Position List (cont.)

Id Longitude Latitude Id | Longitude Latitude
81 9°14'16.2409" W | 53° 11' 00.9566" N 100 | 11° 59' 40.1258" W | 52° 03' 03.2559" N
82 9°19' 35.7536" W | 53° 09' 20.8481" N 101 | 12° 13' 39.9142" W | 51° 46' 03.6626" N
83 9° 23'20.9374" W | 53° 04'59.5614" N 102 | 12° 13'51.5378" W | 51° 46' 07.3224" N
84 9°24'18.3111" W | 53°03'15.5134" N 103 | 12° 24' 14.7705" W | 51° 33' 21.3975" N
85 9°26'41.6821" W | 53° 00' 56.0239" N 104 | 12° 34' 31.5841" W | 51° 26' 28.4427" N
86 9° 27'14.3740" W | 53° 00' 06.3634" N 105 | 13°27' 56.2484" W | 50° 42' 54.9242" N
87 9° 27' 33.0421" 52°59'49.8140" N 106 | 13° 36' 25.7921" W | 50° 35' 36.5216" N
88 9° 29' 24.3735" 52° 58'48.5082" N| 107 | 13° 51' 25.6644" W | 50° 09' 54.6815"
89 9° 37' 39.3236" 52°55'54.9831" N 108 | 14° 03'09.5703" W | 49° 48' 59.1051"
90 9° 46' 17.5769" 52°52'18.9622" N 109 | 14° 07' 59.4399" W | 49° 38' 31.1007"
91 9°48' 10.6320" 52°52'14.8653" N 110 | 14° 08' 31.6508" W | 49° 25' 02.2185"
92 9° 53' 36.8583" 52°52'16.4627" N 111 | 13° 58'45.7494" W | 49° 09' 27.7664"
93 9° 59' 55.9279" 52°52'34.7772" N 112 | 13° 48' 35.0613" W | 48° 53' 13.6017"
94 10° 01' 23.2071 52°52'38.9458" N| 113 | 13° 47' 08.4353" W | 48° 48' 44.1665"
95 10° 18' 49.5627 52°54'21.3250" N| 114 | 13° 40'53.1282" W | 48° 42' 17.1260"
96 10° 30' 04.1943 52°54'01.5252" N| 115 | 13° 27' 02.4693" W | 48° 35' 26.8473"
97 10° 59' 47.1668 52°50' 14.2294" N 116 | 13° 23' 52.6522" W | 48° 31' 34.0455"
98 11° 14' 08.8948 52°40'24.3831" N 117 | 13° 15'40.6602" W | 48° 35' 05.9241"
99 11° 32'18.7977' 52° 30' 46.5738"

Z2lzIz\ 2\ Z2|1Z2|1Z2|1Z2|1Z2|Z |2
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The principal objective of the Marine Survey & Site Investigations is to ascertain a feasible and safe route

for cable system design, deployment, survivability auibsequent 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
SYIAYSSNAYyId ¢KS aA0S AJRBAKAFHEA2FA K5 BSRPNEKSERSI
The objectives of the marine geophysical survey shall be:

1 To collect up to date highesolution bathymetry along a 25012,000m wide cable corridor within
the License Application Area;

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

1 Identify any shallow geohazards and maade hazards (including but not limited to outcropping,
boulders, shallow gas, wrecks, debris etc.);

1 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 €5r8.

1 Identify any magnetic anomalies;

1 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 survesssel(s) and survey spread. The survey and survey line
spacing will be designed to ensure adequate coverage and overlap of geophysical measurements

1 Landfall Survey Intertidal Zone
1 Inshore Survey from 3m Chart Datum to 15m Chart Datum
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9 Offshore Survey Water depths greater than 15m Chart Datum

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

9 Landfall Survey to Inshore Sun@ey0m overlap
1 Inshore Survey to Offshore Surve$00m overlap

Landfall Survey & Site Investigations

The landfall survey and site investigations will be limited as the PISCES cable will be installed at the landfall
by sharing existing infrastructure (a duct installed by horizontal directional drilling for the IRIS system
installation in 2022) to cross thehoreline at Ballyloughane.

A nonintrusive topographic survey along the line of the cable route atléimelfall is required to the low
water mark. Intertidal and beach surveys (walkover survey) will be carried out on the beach by the project
ecologist and the project archaeologist.

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 Rad&eotrical Resistivity Tomography (ERT) to establish
subsurface features and depth to bedrock and magnetometer or handheld marine metal detector to locate
buried ferrous objects.

Landfall Site Investigations will be undertaken to establish the depth and nature of the sediment. 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 folldng may be undertaken at the landfall:

1 Bar probes on the intertidal atominal10m spacing (approx. 8 to 10the landfall).

1 Bar probes from the Low Water Line to the 3m water depth contounahinal 30m spacing.
(approx. 8 to 10 athe landfall)

1 3 Trial Pits on the beach (target depth 2.5m).

The bar probes on the intertidal are manually driven to a depth of 2 metres simply to prove the depth of
upper layers of sand, gravel or soft material.

The Trial Pits will be positioned at approximately 30 to 50m 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 originakcavated materials in the sequence in which they are excavated.

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

1 Excavate sand and place to one side.

1 Excavate substrate and place separate from sand.

1 Measure, log and photograph each Trial Pit.

1 Backifill in sequence compacting with bucket of bhok as the backfilling proceeds.

The proposed intertidal works will be carried out during I1§being/ Summer (ApriSeptembe) 2024
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Inshore Marine Survey

The area extending seaward from the low water mark at the 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 (MBERBgscan sonar, marine magnetometer and -falfitom

profile equipment. Sulbottom profile equipment will be able to discern the nature and density of the
upper 3 metres of seabed and will be used on a-merfering basis with other sounding systems. A
minimum of seven survey lines, based upon the Survey RPL, is required.

Features such as shallow reefs, surge channels, debris fields, archaeological features or anything that could
be a hazard to the cable or installation team willimted. General reconnaissance of the survey corridor
beyond the planned survey lines and-liees 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 ptéot

of survey operations.

Table 2 Inshore Survey

Survey Depth Range| Survey Corridor | Min. # of | Min. Overlap Typical Survey
Area Width Lines Speed
Inshore Om to 15m 250m 7 SSS: 100% 4 knots
MBES Bathy: 20%

Offshore Marine Survey

The areaxtending seaward from the outer limits of the inshore survey up to a water depth of 1,500m will

be surveyed by the primary survey vessel using Multibeam Echosounder (MBES), sidescan sonar, marine
magnetometer and subottom profiler equipment. A continuaibathymetric swathe along with side scan

sonar imagery and sdbottom traces will be obtained, centred on the preliminary route and along all wing
lines needed to complete the route corridor coverage. A minimum of seven survey lines, based upon the
SurveyRPL, is required.

Subbottom profile equipment will be able to discern the nature and density of the upper 3 metres of
seabed and will be used on a nomerfering basis with other sounding systems.

Table 3 Offshore Survey

Survey Depth Range Survey Corridor | Min.  # | Min. Overlap Typical Survey,

Area Width of Lines Speed

Offshore | 15m to100m 500m 7 SSS: 100% 4 knots
MBES Bathy20%

Offshore | 100m to 1,000m 500m 5 SSS: 100% 4 knots
MBES Bathy20%

Offshore | 1,000m to 1,500m 1,000m 7 SSS: 100% 4 knots
MBESBathy:20%

Deep Water Marine 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 routegalong all wing lines needed to complete the route
corridor coverage. One survey line, based upon the Survey RPL, is required.
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The width of the seabed covered by a single survey line increases as a function of water depth, with the
width approximately equal to 3 times the water depth. This is illustrated in Figure 12 below. Therefore, in
deep water the survey corridor width increas as the survey progresses into deeper waters. The maximum
water depth of the survey within the Maritime Area is approximately 4,000m. The survey corridor width
will therefore extend up to a maximum of approximately 12,000m at the Maritime Area extents.

Table 4 Deep Water Survey

Survey Depth Range| SurveyCorridor Width Min. # of | Min. Overlap Typical Survey

Area Lines Speed

Offshore > 1,500m 3xWD 1 NA 4 knots
Max. approx12,000m

Marine Site Investigations and Seabed Sampling

The purpose of thenarine site investigations and seabed sampling is to evaluate the physical properties of
the superficial seabed sediments along the cable route. These methodologies will ensure that a full
understanding of the subsurface is achieved, focussing on the Bometres of sediment to subsequently
develop a cable burial assessment, installation and burial plan.

Site investigations and seabed sampling will only be undertaken up to a limit of 1,500m water depth and
the scheduled site investigations and seabed sampling within Maritime Area limits will comprise of the
following techniques:

1 Upto 85 CPTs (2m to 3m deep at approximately 4km spacing along the route to a limit of 1,500m
water depth)
1 Up to 35 Gravity Cores / Vibrocores (3m deep at approximately 4km spacing along the route to a
limit of 1,500m water depth)
1 Upto 11 Grab Samples (at approximately 1km spacing up to 15m water depth)
LYRAOIFIGAGS t20F0dA2ya T2N 0KS NBESOFyid aridsS AyoSaia
in Figures 8.1. Typically, individual sampling positions will be determined following initial interpretation of
the geophysical survey data. Thesitioning of individual site investigation locations will also take into
consideration environmental constraints such as the position of sensitive habitats or archaeological
features.

Two or more attempts may be made at each location to acquire a suitable sample. If an acceptable sample
is achieved on the first attempt, there is no need to perform a second attempt.

An acceptable sample is defined as;

1 Grab Sample recovery of approximately a full bucket of sediment. Recovery of large size granular
material may be taken as indication of a hard seabed.

1 Gravity Core / Vibrocore recovery of < 3m core of soil. If stiff or hard soils are encountered and
are clearly indicated in the sample, it sample may be deemed acceptable. Any sample site yielding
less than 1m of recovery must be investigated a secotidiiar time unless there is obvious damage
to the coring equipment indicating a hard or rocky substrate.

1 CPT Penetration to the 3m target depth or refusal. Any puebulting in less than 3m penetration
will warrant a second attempt
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Seabed Sampling

The total overall scope of the Site Investigations is as follows

i Bar Probes 10 No. on the intertidal

1 Trial Pits 3 No. on the beach

i Bar Probes 10 No. from Low Water to 3m contour.
1 Grab Samples 11 No. along the route corridor.

1 Gravity Cores/ Vibrocores 35 No. along the route corridor.

1 Cone Penetration Tests 85 No. along the route corridor.

Underwater Video Survey

Underwater video camera system may be used for inspections of the seabed to investigate seabed
obstructions, marine archaeology or benthic habitats. An underwater-dapn camera system or similar
may be used in a series of video transects which woulgdmeeferenced and later mapped in GIS.

Archeological Survey

The 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 loé tNational Monuments Service, Underwater
Archaeology Unit.

All archaeological assessments will be carried out 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 datdect#d will be used to support the archaeological
assessments.

SURVEY EQUIPMENT PARAMETERS

Echesounders 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, scientificsechmulers/ fish
finders). They measure water depth by emittingichpulses 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 cableoute corridor using multiple beams elongated in the acrvask
direction to cover a farshaped sector (or swath) (Figure 12). Measurements of the atnadsbeam from

MBES showed 3 dB beam widths of 11BD°; in the alondrack orientation beam widtls narrow, typically
~1.53.0° (Crocker & Fratantonio 2016).

MBES is nointrusive and does not interact with the seabed. The MBES system that 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 EM@0% eledyne Seabat T50 which would be hull
mounted on the survey vessel.
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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 typical systems which can be talkesrexamples would be the Kongsberg EM304 or Teledyne
Seabat 7150 which would be hull mounted on the survey vessel.

Hgure 12: Graphic of I\/IBS 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 009 ms for certain systems. Repetition rates are highly
customisable, varying with signal frequency andexalepth. Ping rates of up to 10 pings per second

may be used in very high frequency systems, whereas there may be several seconds between piRgs in low
frequency deepwater applications.

For collecting information on the seabed, emitted sound frequencies are typically betweedd® 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 200ingisnultibeam echosounders operating at between 200

and 500 kHz The typical operating frequencies for the cable route survey within the licence application area
will be in the range of 12kHz to 500kHz. (Danson 2005, Hopkins 2007, Lurton and DeReuier 2011

Maximum sound source pressure levels of MBES have been reported as ranging frarm210 R. NB wm>t
at 1m with the highest levels corresponding to the lowest frequency systems (DECC 2011, Lurton and
DeReutier 2011, Lurton 2016, BEIS 2020). The highest redasaurce levels among three MBES systems

GKSY 2LISNFGSR G YIFIEAYdZY LR2SSNI F2NJ OSYy (NI £ 2 LISNI G A
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SideScan Sonar

Sidescan sonar (SSS) is a seabed imaging technique used to provideedulyltion 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 selaioeeither side of the instrument.

Piezoelectric transducers in the SSS generatefnigiuency 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 # 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
crosstrack images. When stitched together along the direction of motion, thesges form a waterfall
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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 betwee30B0m 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 cdaati®vs 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 13).

A Pk 70 o s e 15 08

Hgure 13: SSS Image of Shipwreck on Seabed and Nadir Gap

SSS is nemtrusive and does not interact witthe 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 14). The SSS may be hull mounted but is ttywexhlat

depth behind the survey vessel on an armoured tow cable.

Gz O O

Hgure 14: Deployment of Edgetech 4200 Tow fish

Acoustic signal durations of SSS systems are short (0c4inems), 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 severaktefpings per second (Crocker & Fratantonio 2016).

The frequencies used by sidean sonar are relatively very high, typically between 100 and 900 kHz. Most
SSS systems offer re@ghe dual frequency operation which allows acquisition of both frequencies across a
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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 -&000kHz, or may operate

both simultaneously. Some models may offer an upper frequency of up to 900 kHz for applications requiring
the highest resolution data. Acrosmck resolutions vary between-8 cm with finer resolution at higher
operating frequencies. The typical operating frequencies for the cable route survey within the 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 sélaor, with the two passes each insonifying the d&mr from opposite
RANBOlUA2ya (2 SyadaNB GFNASGa INB | RSIljdzZ §Ste& AYlF3ASE
the image directly under the path of the towfish is fully covered (Figure 13).

Sound source pressure levels of SSS systems have been reported typically in the range 124.0ldB0@
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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.

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. Afteorections 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 nemtrusive and do not interact with the seabed. They are towed at depth at

least two and a half ship Sy 3 Ka o0SKAYR GKS ada2NBSe @SaasSts az2
interfere with magnetic measurements. The marineagnetometer 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.
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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 Geome?B@soGMarine
Magnetics SeaSpy (Figure 11). The line spacing ancgewsill 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.

Hgure 14: Marine Magnetics SeaSpy Towfish

Subbottom Profiler

Subbottom profilers (SBPs) encompass a range of acoustic systems which are designed to collect
information on the characteristics of stratselow the seabed, establish changes in sediments and detect
and image structures buried within the sediments (Figure 15). Shallovwe@tdm profiling can penetrate

the seabed to a range of depths, from a few metres to tens of metres depending on thegigabl
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 hullmounted or lowered over the side afvessel on a pole mount.
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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, chirpesparametric 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 transducersocdetatt

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 higlolution surveying are the boomer (such as the Applied
Acoustics 8oom), pinger (such as the Kongsberg GeoPulse), chirp (such as the Edget2dh Bgure
136) and parametric chirp systems (such as the InnorE&2800). 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 condiicuch 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 apgsbpriate

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
HnT R. NB wm>tlF Fd mY® o601 NItSe ! YRSNER2Y HnHnX [ NRC
Sound Pressure Levels for SBP systems is desdnibBable 4 below. The SBP survey is-inbrusive

therefore does not interact with the seabed.
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Hgure 16: Edgetech SB24 Tow Body

Table 4 Typical SBP Specifications

Maximum Source

Equipment Type Frequency Range | Duration Pressure Level Reference
ONB wm>t |
Sybbottom Profiler (SBR) 2 KHz to 15 kHz 0.5-30 214 dB. Hartley Anderson
Pinger ms 2020
Crocker &

Subbottom Profiler (SBR) Fratantonio 2016,

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

Chirper Hartley Anderson
2020

Subbottom Profiler (SBR) 500 Hz o 15 KHz 0.5-1.0 205- 215 dB. Crocker&

Boomer ms Fratantonio 2016

Subbottom Profiler (SBP) 4 to 15 kHz, 85 to 0.2-30 238-247 dB. Hartley Anderson

Parametric 115 kHz ms 200- 206 dB. 2020

Ultra-Short Baseline (USBL) Subsea Positioning

An UltraShort Baseline (USBL) is a subsea positioning system widely usedolfighioee 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 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 perioderdit5 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
d2dzyR ouwn G2 pn (11 T7T00 al ydzZFlF OGdzZNBNAR NBLR2 NI {t[ &I
model used, taking as an example the higher raoigg SBL source (Kongsberg HiPAP) with a SPL of 207dB
NE m>tl d mY®
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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 14) is deployed to the seabed from the vessel cfearagfbr dedicated Launch

and Recovery System (LARS). Once®seahbed, 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 resistaidbe tip and along a section of

the shatft (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 compéet 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,
deep boring, indicates that sound pressuraisze levels are typically within the range 11845 decibels

(dB) (BOEM 2012, EIRGRID 2014).

—

F|gue 7: Netune 3000 CPf Rig

Gravity Core

Gravity corers (Figure 15) provide a rapid means of obtaining a continuous core sample in water depths
from a fewmetres 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 tower 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.
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The penetrating end of the tube is fitted with a cutter and a concave sfstiEgj corecatcher 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 thengde 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 typicataximum diameter of 120mm.

Lifting point

Fins

Weight

Barrel

d— Liner

Core catcher
@CCutting shoe

Hgure 18: Gravity Corer Schematic

Vibrocorer

Vibrocorers are used wherever soil conditions are unsuited to gravity corers or where greater penetration
of the seabed is necessary. Vibrocore is best suited tecotresive soils (e.g. gravel or sand) as samples
recovered are considered disturbed. Vibooers 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 agravity freeF I £ £ = (GKS O2NBNRAa oF NNBf Aad GAONI 0SR3Z (Kdz
vibration energy allows the core bal to penetrate the sediments under saifeight. 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 wihypical 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 tbégomhousing. 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 fafrAme or deployment and recovery. Vibrocorers come
with barrel lengths of 3m, 6m and 8m. A normal coring operation in 100 m water depth will take about one
hour.
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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 lengthlkygged, 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 pressuvele generated by vibrocore equipment would be
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Hgure 19: Deployment of Vibrocorer from Survey Vessel

Grab Samplers

Grab samplers are one of the magimmon 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 ddphlato 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 samgplean 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 17),
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 samglemprises 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 samplesefabed. The sampler is then recovered to the survey vessel for
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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 consolidateils 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 thathangystem,

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

FHgure 20: Single and Double Van Veen Grab

4.2.3 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 haamdarance 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 survegssels may use a local port for personnel / equipment mobilisation,
bunkering and provisioning.

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 followingemder 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 maged 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 Licence, both Project Supervigdedign 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:

1 Compliance with Safety of Life at Sea (SOLAS), International Maritime Organization (IMO) and
national requirements for operating within Irish territorial waters.

1 Stationkeeping and sea keeping capabilities required to carry out the survey operations safely;

Calibrated equipment and spares with necessary tools for all specified works;

1 Endurance (e.g. fuel, water, stores, etc.) to undertake the required survey works;

=

27


https://osil.com/product/van-veen-grab/

91 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
9 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 the380 Hz frequency band and is the dominant
noise source in deeper water (DECC, 2011 pdliers 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#606 p R. ONB wm>t | | i MM 16MBRA dzY &
R. ONB wm>tl |G mYoOm)LsgwRpa A SO N&S ava>Stfla toilpmnY o 659/ / =
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 evanoflegties of the water

that the vessel is operating in.

4.2.4 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 Manade Sound Sources in lrish Waters, 2014.

The ranges of noise frequency and sound pressure levels associated with all the surveys outlined in previous
sections is summarised in Tables 6 and 7 below. It can be noted that as the focus of the cable route surveys
within the licence application area 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

4.2.5 Timeline and Duration of Survey Activities

The intention is to commence the survey as soon as feasible following license award, taking into account
surveyvessel availability, the overall 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 Marine Usage Licence is complete. It isipated that the marine geophysical survey and site
investigations activities within the Marine Usage Licence area will take less than 6 weeks in total and will
be completed over a 6 month period.

The estimated time required to complete the cable route survey campaign activities is described in Table
7 below
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Table 5Marine Survey Activities.

Maximum Source
Pressure Level

Equipment Type Purpose Frequency Range| Duration ONB wm>t | Reference
Danson 2005, Hopkins 2007, DECC 2011, Lurton

Multibeam Echo | Measure detailed bathymetry by DeReutier 2011, Lurton 2016, BEIS 2020, Crocke
Sounder (MBES) | transmitting sound pulses (active sonar)| 12 kHz to 500 kHz | 0.05-10 ms | 210- 245 dB. Fratantonio 2016

Determine surficial nature of the seabed
Side Scan Sonar | and detect objets by transmitting sound BOEM 2016, BEIS 2020, DAHG 2014, Crocker &
(SSS) pulse. 200kHz to 70kkHz | 0.4-1.0 ms | 200- 240 dB. Fratantonio 2016
Subbottom Identify different geological layers
Profiler(SBP} encountered in the shallow sediments ar
Pinger sediment thicknesses beneath the seabq 2 kHz to 15Hz 0.5-30ms | 214 dB. Hartley Anderson 2020
Subbottom Identify different geological layers
Profiler (SBP) encountered in the shallow sediments ar
Chirper sediment thicknesses beneath the seabq 2 kHz to 1XHz 5-40 ms 185-215 dB. Crocker & Fratantonio 2016, Hartley Anderson 20
Subbottom Identify different geological layers
Profiler (SBP) encountered in the shallow sediments ar
Boomer sediment thicknesses beneath the seabq 500Hz to 15kHz 0.5-1.0 ms | 205-215 dB. Crocker & Fratantonio 2016
Subbottom Identify different geological layers
Profiler (SBP) encountered in the shallow sediments ar 4 to 15kHz, 85 to 238-247 dB. 200
Parametric sediment thicknesses beneath the seabq 115kHz 0.2-30ms | -206 dB. Hartley Anderson 2020
Ultra-Short Base
Line (USBL) Subsegositioning. 20kHz to 50 kHz 5-10 ms 194-207 dB. Kongsberg

Identify ferrous anomaliefor metal

obstructions, shipwrecksetc.on and
Magnetometer under the seabed. Passive N/A Passive N/A

Carry out the survey and deploy the
Survey Vessels | equipment. 50Hz to 30(Hz N/A 160- 190 dB. DECC 2011

29




Table 6 Marine Site Investigation Activities.

Number of locations
within Licence

Maximum Source
Pressure Level

Equipment Type Purpose Application Area (up to)| Frequency Rangg 6 NB m>1t | Reference
Cone Penetration | Determine geotechnical engineering
Test (CPT) properties of seabed sediments. 85 28 Hz 118- 145 dB. BOEM 2012, EIRGRID 2014
Retrieve a seabed sediment sample by
penetrating seabed with a steel core barrel
Gravity Corer under selfweight 35 N/A N/A N/A
Retrieve a seabed sediment sample by
penetrating seabed with a vibrating steel co
Vibrocorer barrel 35 30 Hz 187.4 dB. LGL 2010
Collect small sediment samples from seabe
GrabSamples surface with clamshell mechanism 11 N/A N/A N/A
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Table 7 Estimated Time and Duration of Survey Activities

Area Directly Affected ag

Typical Time Period| TotalNumber Foot Print Foot Print Affected Total Foot | % of Licence Applicatior
Activity Required for Activity | of SI Locations Total Time for Sl Affected per Sl per S| (k) Print (kn¥) Area
Inshore Geophysical 2to 3 days (weather 250 m cable | 2to 3days (weather and N/A N/A 2.8 knt 0.08%
Survey(to 15m WD) | and sea state route corridor | sea state dependent)
dependent)
Offshore 35to 40days (weather 500- 1000 m 35 to 40 days (weather N/A N/A 218.6 kni 6.06%
Geophysical Survey| and sea state cable route and sea state dependent)
dependent) corridor
(200m¢ 1,500m
WD)
Deep Water 5to 10days (weather 4500¢ 12,000 m | 5 to 10 days (weather and N/A N/A 3,386.1km? 93.88%
Geophysical Survey| and sea state cable route sea state dependent)
dependent) corridor
(>1,500m WD)
CPT 30 minutes- 2 hours in 85 170 hours within total 50 8m2 0.0000008 krh 0.00068 ki 0.0000002%
any one location days of Site Investigationg
campaign (weather and
sea state dependent)
Gravity Corer 30 minutes- 2 hours in 35 70 hours withintotal 50 1m? 0.00000Q km? 0.000035 kn? 0.0000000%
any one location days of Site Investigationg
campaign (weather and
sea state dependent)
Vibro Corer 30 minutes- 2 hours in 35 70 hours within total 50 8m? 0.0000008 krh 0.00@8 kn? 0.00000008%6
any one location days of Site Investigationg
campaign (weather and
sea state dependent)
Grab Samples 20 minutes- 45 minutes 11 8 hours within total 50 0.5m? 0.00000@5 km? 0.00M175km? | 0.00000000%6

in any one location

days of Site Investigations
campaign (weather and
sea state dependent)
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4.3 Zone of Influence

1'a 2dzif AYSR AY h¥TAOS 2The z4nk & influénteydf/aipydpbsed Gedettybrierit B NJ ¢
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 chyaceasebasis using

the SourcePathwayReceptor framewrk and not by arbitrary distances (such as 15d&m)

L99a 6HnncO RSTAY SR thé dels/rés@utés that haybe afécexBby B&biophisicat
changes caused by activities associated with a prbjeéet Ly 2NRSNJ 62 RSTAYS GKS ¢
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 geograplatalo$che

project and the use of Best Available Techniques (BAT), the slow speed of the \sessel (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 due to noise generation and potential disturbance of sediment. However, as outlined
Ay L 9 9 ain tikermarimeiediviranment 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 habitats¢ | & dt is Wiy antikelyitBat the impacts on integrity can be
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important to note that unlike other maritime operations, the research 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 Ultre&8hort Baséhe (USBL), Multibeam Echosounder (MBES), ands8aleSonar (SSS)
equipment, which may extend the fetts of the project beyond 2kmin the interest of carrying out a
thorough assessment in line with both the Habitats Directive, and the precautionary principle, the Zol was
expanded for this assessment to include designated sites within 15km of the proposed development site,
and sites bgond 15km that have the potential to be impacted by the proposed survey works based on the
SourcePathwayReceptor model. This was done in the interest of ensuring that any potential impacts,
however indirect or remote, wertaken into account.

4.3.1 Marine Mammals
Seals and Cetaceans

As outlined in NPW3Cetaceans 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 emty-two of these have been reported stranded ashore and 20
aLISOASE 20aSNWSR G aSrkro ¢g2 alLISOASE oted3aye aLISNY
stranded individuals and two species (Northern right whale and White whale/beluga) habeenlsecorded
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.l. No. 477 of 2011) requires that both seal species and all cetaceans occurring
in Ireland are maintained at favourablers®ervation 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 ¥pé&cies

Bottlenose Dolphin
Harbour Porpoise
Common Seal
Grey Seal

To o Do Do

2 hitps://www.npws.ie/marine/marinespecies/cetaceans
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The protection afforded to marine mammals in Ireland is summarised below:

A Harbour Porpoise Annex Il 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

A Bottlenose Dolphin Annex Il of EC Habitats Directive/Annex IV of EC Habitats Directive/Protected
species of Wildlife (Amendment) Act

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

A Grey Seal/Harbour Seal Annex Il 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 (harbpompoise 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 impactsropased project on these
species, based on the JNCC Review of Management Unit boundaries for cetaceans in UK waters (2023)
methodology. The proposed project is located within the Celtic and Irish Seas MU for harbour porpoise, and
Oceanic WaterMU and West Coast of IrelaMdUs for bottlenose dolphin (IAMMWG, 2015he Zol 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 Zol fromwithin the Celtic and Irish Sed8J (harbour porpoise)Oceanic Waters M{(bottlenose

dolphin), and West Coast of IreladU (bottlenose dolphin)

Otter

Otters are a semaquatic species who use the marine environment for foraging and are protected under
Annex Il 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 rivegienvironment 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 varighiiitgf an
abundance of caution, the Zol of the proposed project has been extendadchade the potential for
significant effects on otter that may enter the proposed area of works.

4.3.2Migratory 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 ratgm are demonstrated in Figure Al.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 projectasnsidered 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/b48b833349£4358b080-b4506384f4f7/incereport-734.pdf
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4.4 |dentification 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.
4.42 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 thisacase,
portion of theproposed survey workwill be located within theGalway Bay Complex SAC and Inner Galway
Bay SPA

Given that the proposed survey route is located within Galway Bay Complex SAC and Inner Galway Bay
SPAout of an abundance of cautiom the absence of mitigatiorit is considered thatluring the survey
works there is the potential for significaaffects on thequalifying interest®f theseEuropean Sitethrough
pollution andphysical impact ohabitats and specie$-urther information is required to assess the potential
effects of the proposed works dBuropean Sites

In relation to marine mammalgiven that the proposed survey route is located witGialway Bay Complex

SAC, there is potential for marine mammals fréalway Bay Compl&SACHarbour sea(Phoca vituling) to

be in the vicinity of the proposed survey workgurther,¥ 2 f f 2 6 Ay 3 |y SEI YAYlI GA2Y
foraging areas for grey seal and harbour stad,following Natura 2000 sitelsave been screened IN due to

the potential movements of harbour porpoiseommon bottlenose dolphin, harbour seadsd grey seals
(qualifying interests of these SAC)

Slaney River Valley SAC (IE)

Saltee Islands SAC (IE)

Roaring Water Bay and Islands SAC (IE)

Blasket Islands SAC (IE)

Kilkieran Bay And Islands SAC (IE)

Lower River Shannon SAC (IE)

Slyne Head Peninsula SAC (IE)

West Connacht Coast SAC (IE)

Slyne Head Islands SAC (IE)

Clew Bay Complex SAC (IE)

Slyne Head Islands SAC (IE)

Inishbofin and Inishshark SAC (IE)

Killala Bay/Moy Estuary SAC (IE)

Ballysadare Bay SAC (IE)

Kenmare River SAC (IE)

Cummeen Strand/Drumcliffe Bay (Sligo Bay) SAC (IE)
Duvillaun Islands SAC (IE)

Inishkea Islands SAC (IE)

Glengarriff Harbour and Woodland SAC (IE)

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

West of Adara/Maas Road SAC (IE)

Rutland Island an8ound SAC (IE)

Rockabill to Dalkey Islands SAC (IE)

Lambay Island SAC (IE)

Horn Head and Rinclevan SAC (IE)

North Anglesey Marine/Gogledd® Forol (UK)

West Wales Marine / Gorllewin Cymru FofdK)

t Sy [t&y QNI { I NYI 8anpd(&@ Yy t SyAyadzZ | |yR GKS
Murlough (UK)

To Too To Too To Too To Too Do oo Do o Do o To o Do o To o T To T Do T To T Do I Do
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North Channel (UK)

Strangford Lough (UK)

Cardigan Bay / Bae Ceredigion (UK)

Pembrokeshire Marine / Sir Benfro Forol (UK)

The Maidens SAC (UK)

Bristol Channel Approaches/Dynesfeyddrafren (UK)
Treshnish Isle@JK)

Lundy (UK)

Isles of Scilly Complex (UK)

Nord Bretagne DH (FR)

Récifs et landes de la Hague (FR)

Anse de Vauville (FR)

Mers Celtiqueg, Talus du golfe de Gascogne (FR)
Banc et écifs de Surtainville (FR)

Gote de Granit roseSeptlles (FR)

Trégorc Goélo (FR)

Baie deMorlaix (FR)

Abersg Gdtes des legends (FR)

Rivere Leguer, foéts de Beffou, Coat an Noz et Coat an Hay (FR)
/ I LJ REQ&pNdhelZFR)

OuessamnMoléne (FR)

Chausey (FR)

Baie de SairBrieuccg Est (FR)

(btes de Crozon (FR)

Baie du MontSaintMichel (FR)

. FAS RS [FyOASdzEs . FAS RS Q! NHdzSy2y > | NOKA LIS
Estuairie de la Rance (FR)

Chausée de Sein (FR)

Récifs du talus du golfe de Gascogne (FR)

To Too o Too To To To To Do To Do To Do To Do o Do o Do o Do Po Do o Do o To o To

Further information is required to assess the potential effects of the proposed workkese 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 sitesk listed in Tabk8-10. The qualifying interests, and the potential
impact of the development on each European site and qualifying interest, are screened in/out idTable

The proposedSurvey RouteCorridor and Works (including landfall ontoBallyloughane Beaghis
demonstrated in Figures 21-24. Waterbodies located proximate to the Survey Route Corridor is
demonstrated in Figure® SPAs an®AG within / proximate to the propose@®&urvey Route Corridare
demonstrated in Figures62& 27. SACs and SPAs within 15 km of the prop&aadey Route Corridare

seen in Figure28 & 29 The proposed fibre optic survey route in relation to the 12 nm limit, Designated Irish
I 2YyiGAYySyllt aKStF FYyR hFFTakKz2NB {!/ Qa 06y3 IE2FRF& K2 NS
UK SACs designated foregSealsHalichoerus grypyswithin 448km of the Proposed Survey Route Corridor
are demonstrated in Figurel3IE, FR, & UK SACs designated for Harbour Baalsa(vitulinawithin 273km

of the Proposed Survey Route Corridor are demonstrated in Figui&E3FR, & UK SACs located within the
Management Units (MU) for Bottlenose dolphifiu¢siops truncatysand Harbour PorpoiseéPfiocoena
phocoena are demonstrated in FigureS8 & 34.
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Table8. Proximity to designated sites of conservation importafiég

Code NATURA 2000 Site Distance
Special Areas of Conservation
000268 Galway Bay Complex SAC Route passes through site
000020 Black HeadPoulsallagh Complex SAC 1 km
000297 Lough CorrilsAC 1.9 km
001275 Inisheer Island SAC 5.5 km
000036 Inagh River Estuary SAC 7.8 km
001926 East Burren Complex SAC 8.3 km
000054 Moneen Mountain SAC 8.5 km
000996 Ballyvaughan Turlough SAC 8.8 km
000994 Ballyteige (Clare) SAC 9.1 km
002034 Connemara Bog Complex SAC 9.3 km
000606 Lough Fingall Complex SAC 10.7 km
000212 Inishman Island SAC 10.8 km
001021 Carrowmore Point to Spanish Point and Islang 12.8 km
SAC
000213 Inishmore Island SAC 13.6 km
001285 Kiltiernan Turlough SAC 13.9 km
002111 Kilkieran Bay And Islands SAC 19.2 km
002165 Lower River Shannon SAC 24.4 km
(Within MU for Common
Bottlenose Dolphir)
002074 Slyne Head Peninsula SAC 57 km
(Within MU for Common
Bottlenose Dolphir)
002998 West Connacht Coast SAC 63.1 km
(Within MU for Common
Bottlenose Dolphir)
000328 Slyne Head Islands SAC 64.7 km
(Within MU for Common
Bottlenose Dolphir)
001482 Clew Bay Complex SAC 67.6 km
000328 Slyne Head Islands SAC 64.7 km
002172 Blasket Island SAC 67.7 km
(Within MU for Harbour
Porpoise)
000278 Inishbofin and Inishshark SAC 76.2 km
000458 Killala Bay/Moy Estuary SAC 94.2 km
000622 Ballysadare Bay SAC 108.1 km
002158 Kenmare River SAC 114.2 km
000627 Cummeen Strand/Drumcliffe Bay (Sligo Bay) S 114.7 km
000495 Duvillaun Islands SAC 116 km
(Within MU for Common
Bottlenose Dolphir)
000507 Inishkea Islands SAC 120.3 km
000090 Glengarriff Harbour and Woodland SAC 121.8 km
000101 Roaring Water Bay and Islands SAC 146.9km
(Within MU for Harbour
Porpoise)
000190 Slieve Tooey/Tormore Island/Loughbros Beg E 160.5 km
SAC
000133 Donegal Bay (Murvagh) SAC 157.4 km
000781 Slaney River Valley SAC 158.3 km
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000197 West of Adara/Maas Road SAC 170.4 km
002283 Rutland Island and Sound SAC 187.5 km
003000 Rockabill to Dalkey Islands SAC 195.3km
(Within MU for Harbour

Porpoise)
000707 Saltee Islands SAC 198.7 km
000204 Lambay Island SAC 199.8 km
000147 Horn Head and Rinclevan SAC 220.4 km

Special Protection Areas

004031 Inner Galway Bay SPA Route passes through sit¢
004152 Inishmore SPA 3.2 km
004005 Cliffs of Moher SPA 4.1 km
004042 Lough Corrib SPA 5.1 km
004142 Cregganna Marsh SPA 5.9 km
004181 Connemara Bog Complex SPA 9.7 km
Table9. Proximity to designated sites of conservation importa(id&)
SAC Murlough 227.6 km
SAC North Anglesey Marine/Gogledd 245.7km
Forol (Within MU for Harbour Porpoise)
SAC Strangford Lough 251.3 km
SAC North Channel 257.8km
(Within MU for Harbour Porpoise)
SAC West Wales Marine / Gorllewin Cymru 265.7km
Forol (Within MU for Harbour Porpoise)
SAC Pembrokeshire Marine / Sir Benfro For 274.8 km
SAC The Maidens 277.5 km
SAC t Sy [ Saényu/Lleyd Réninsula ang 284.2 km
the Sarnau
SAC Cardigan Bay / Bae Ceredigion 295.3 km
SAC Bristol Channel Approaches/Dynesfeyq 335.2km
M6r Hafren (Within MU for Harbour Porpoise)
SAC Lundy 372.2 km
SAC Isles of Scilly Complex 391.5 km
SAC Treshnish Isles 393 km
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Table10. Proximity to designated sites of conservation importafeR)

Code Natura 20005ite Distance
Special Areas of Conservation
Marine Mammals
SAC Mers Celtiqueg, Talus du golfe de 251.6 km
Gascogne (Within MU for Harbour Porpoise
Common Bottlenose Dolphin
SAC Récifs du talus du golfe de Gascogne 305.2 km
(Within MU for Harbour Porpoisé&
Common Bottlenose Dolphin
SAC Nord Bretagne DH 530.2 km
(Within MU for Harbour Porpoise)
SAC OuessamMoléne 581.9 km
(Within MU for Harbour Porpoise)
SAC Abersc Gdtes deségendes 587.7 km
(Within MU for Harbour Porpoise)
SAC Chausée de Sein 589.4 km
(Within MU for Harbour Porpoise)
SAC Cote de Granit roseSeptlles 594.8 km
(Within MU for Harbour Porpoise)
SAC Baie de Morlaix 603.1 km
(Within MU for Harbour Porpoise)
SAC Trégor¢ Goélo 613 km
(Within MU for Harbour Porpoise)
SAC Gotes de Crozon 623.5 km
(Within MU for Harbour Porpoise)
SAC Récifs et landes de la Hague 623.9 km
(Within MU for HarbourPorpoise)
SAC Rivere Leguer, foéts de Beffou, Coat an 627 km
Noz et Coat an Hay (Within MU for Harbour Porpoise)
SAC Anse de Vauville 630.1 km
(Within MU for Harbour Porpoise)
SAC Banc et écifs de Surtainville 643.9 km
(Within MU for HarbourPorpoise)
SAC / I LI RC&pNdhelze 670.4 km
(Within MU for Harbour Porpoise)
SAC Baie de SainBrieuc- Est 681.3 km
(Within MU for Harbour Porpoise)
SAC Chaucy 687.6 km
(Within MU for Harbour Porpoise)
SAC Baie de Lancieux, Baie leQ ! NAH dz 699.3 km
Archipel de Saint Malo et Dinard (Within MU for Harbour Porpoise)
SAC Estuairie de la Rance 714.6 km
(Within MU for Harbour Porpoise)
SAC Baie du Mont SainMichel 715 km
(Within MU for Harbour Porpoise)
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