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1. Introduction 

1.1. Requirement for an Article 6 Assessment 

The Birds Directive (2009/147/EC) and the Habitats Directive (92/42/EEC) put an obligation on EU 

Member States to establish the Natura 2000 network of sites of highest biodiversity importance 

for rare and threatened habitats and species across the EU. In Ireland, the Natura 2000 network 

of European sites comprises Special Areas of Conservation (SACs, including candidate SACs) and 

Special Protection Areas (SPAs, including proposed SPAs). SACs are selected for the conservation 

of Annex I habitats (including priority types which are in danger of disappearance) and Annex II 

species (other than birds). SPAs are selected for the conservation of Annex I birds and other 

regularly occurring migratory birds and their habitats. The annexed habitats and species for 

which each site is selected correspond to the qualifying interests of the sites and from these the 

conservation objectives of the site are derived.  

The Birds and Habitats Directives set out various procedures and obligations in relation to nature 

conservation management in Member States in general, and of the Natura 2000 sites and their 

habitats and species in particular. A key protection mechanism is the requirement to consider 

the possible nature conservation implications of any plan or project on the Natura 2000 site 

network before any decision is made to allow that plan or project to proceed. Not only is every 

new plan or project captured by this requirement but each plan or project, when being 

considered for approval at any stage, must take into consideration the possible effects it may 

have in combination with other plans and projects when going through the process known as 

Appropriate Assessment (AA). 

The obligation to undertake Appropriate Assessment (AA) derives from Article 6(3) and 6(4) of 

the Habitats Directive, and both involve a number of steps and tests that need to be applied in 

sequential order. Article 6(3) is concerned with the strict protection of sites, while Article 6(4) is 

the procedure for allowing derogation from this strict protection in certain restricted 

circumstances. Each step in the assessment process precedes and provides a basis for other steps. 

The results at each step must be documented and recorded carefully so there is full traceability 

and transparency of the decisions made.  

While the proposed surveys will not be carried out within a Natura 2000 site, there are a number 

of Natura 2000 sites within 15km of the proposed survey site. For this reason, it is regarded as 

necessary that the proposal should be subject to the AA process. This document represents Stage 

1 (Screening) of the Appropriate Assessment process. 
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1.2. The Aim of this Report 

The purpose of this report is to inform the AA process as required under the Habitats Directive 

(92/43/EEC) in instances where a plan or project may give rise to significant impacts on a Natura 

2000 site. This screening report aims to inform the Appropriate Assessment process in 

determining whether the proposed marine surveys, both alone and in combination with other 

plans or projects, are likely to have a significant impact on the Natura 2000 sites in the study 

area in the context of their conservation objectives and specifically on the habitats and species 

for which the sites have been designated.  

This report has been prepared in accordance with the current guidance: 

• Appropriate Assessment of Plans and Projects in Ireland - Guidance for Planning 

Authorities (DEHLG 2009, Revised February 2010); 

• Marine Natura Impact Statements in Irish Special Areas of Conservation – A Working 

Document. April 2012 (DAHG, 2012); 

• EU Guidance document on Article 6(4) of the 'Habitats Directive' 92/43/EEC (EC, 2007); 

• Assessment of plans and projects significantly affecting Natura 2000 sites. 

Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats 

Directive 92/43/EEC (EC, 2002); and 

• Managing Natura 2000 Sites: The provisions of Article 6 of the ‘Habitats’ Directive 

92/43/EEC (EC, 2000). 

Section 2 outlines the Appropriate Assessment procedure. Section 3 covers the Description of 

the work, Section 4 the Description of the receiving environment and Section 5 the potential 

impacts. Section 6 contains the Stage 1 Appropriate Assessment Screening and Section 7 contains 

the Stage 2 Natura Impact Statement which contains a description of the Natura 2000 sites and 

their Qualifying Interests (QIs)/Special Conservation Interests (SCIs) and assess the impact on 

them.  

1.3. Consultation 

During the preparation of this document, a consultation letter was sent to Development 

Applications Unit of the Department of Arts, Heritage and the Gaeltacht (DAHG) to inform them 

of the proposal and welcome any advice or commentary that they may have. A response was 

received on September 2nd, stating that the Department can only accept pre-application 

consultations under the planning legislation and is not in a position to offer this service in the 

case of pre-application for a foreshore licence application. Foreshore licences are referred to this 

Department for observation at the application review stage. A copy of the consultation letter 
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and response can be seen in Appendix 1. Please note that the proposed windfarm and cable 

corridor shown in the map accompanying the consultation letter has since being revised and the 

updated areas can be seen in the figures throughout this report. 

2. Appropriate Assessment Process 

2.1. Legislative Context  

The requirements for AA derive directly from Article 6(3) of the EU Habitats Directive (Directive 

92/43/EEC) (DEHLG, 2009). AA is an impact assessment process that fits within the decision-

making framework and tests of Articles 6(3) and 6(4). The AA process encompasses all of the 

processes covered by Article 6(3) of the Habitats Directive i.e. the screening process, the NIS, the 

AA by the competent authority and the record of decisions made by the competent authority at 

each stage of the process, up to the point at which Article 6(4) may come into play following a 

determination that a plan or project may adversely affect the integrity of a Natura 2000 site. 

Article 6(3) states: 

‘Any plan or project not directly connected with or necessary to the management of the 

site but likely to have a significant effect thereon, either individually or in combination 

with other plans or projects, shall be subject to appropriate assessment of its 

implications for the site in view of the site’s conservation objectives. In the light of the 

conclusions of the assessment of the implications for the site and subject to the 

provisions of paragraph 4, the competent 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.’ 

Article 6 (4) states that: 

‘If, in spite of a negative assessment of the implications for the [Natura 2000] site and 

in the absence of alternative solutions, a plan or project must nevertheless be carried 

out for imperative reasons of overriding public interest, including those of a social or 

economic nature, Member States shall take all compensatory measures necessary to 

ensure that the overall coherence of Natura 2000 is protected. It shall inform the 

Commission of the compensatory measures adopted’. 

‘Where the site concerned hosts a priority natural habitat type and/or a priority species, 

the only considerations which may be raised are those relating to human health or 

public safety, to beneficial consequences of primary importance for the environment or, 
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further to an opinion from the Commission, to other imperative reasons of overriding 

public interest’. 

In addition, the European Court of Justice (Waddenzee Ruling – Case C-127/02) has made a ruling 

in relation to AA: 

‘Any plan or project not directly connected with or necessary to the management of the site 

is to be subject to an appropriate assessment of its implications for the site in view of the 

sites conservation objectives if it cannot be excluded, on the basis of objective information, 

that it will have a significant effect on that site, either individually or in combination with 

other plans of projects and that the plan or project may only be authorised where no 

reasonable scientific doubt remains as to the absence of such effects’ 

It is the responsibility of the competent authorities, in this instance the Marine Planning and 

Foreshore Section of the Department of the Housing, Planning, Community and Local 

Government, to make a decision as to whether or not the proposed marine surveys (both alone 

and in combination with other plans and projects) should be permitted, taking into 

consideration any potential impact upon the Natura 2000 sites in question. 

2.2. Stages of AA 

The Commission’s methodological guidance (EC, 2002) promotes a four-stage process to 

complete the AA and outlines the issues and tests at each stage. An important aspect of the 

process is that the outcome at each successive stage determines whether a further stage in the 

process is required. 

The four stages are summarised diagrammatically in Figure 2.1 below. 

 

 
Figure 2.1: Stages in the AA process (Source: DEHLG, 2009). 

2.2.1. Stage 1. Screening for Appropriate Assessment 

Screening is the process that addresses and records the reasoning and conclusions in relation to 

the first two tests of Article 6(3): 

i. whether a plan or project is directly connected to or necessary for the management of 

the site, and 



 

                                           5 

ii. whether a plan or project, alone or in combination with other plans and projects, is likely 

to have significant effects on a Natura 2000 site in view of its conservation objectives. 

If the effects are deemed to be significant, potentially significant, or uncertain, or if the 

screening process becomes overly complicated, then the process must proceed to Stage 2 

Appropriate Assessment (preparation of an NIS). Screening should be undertaken without the 

inclusion of mitigation, unless potential impacts clearly can be avoided through the modification 

or redesign of the plan or project, in which case the screening process is repeated on the altered 

plan. The greatest level of evidence and justification is needed in circumstances where the 

process ends at the screening stage on grounds of no impact. 

According to DAHG (2012) Marine NIS Guidelines, AA Screening should include: 

1. Description of the plan or project, and local site or plan area characteristics; 

2. Identification of relevant SAC, compilation of information on their qualifying interests 

and conservation objectives; 

3. Assessment of the likely effects – direct, indirect, cumulative – undertaken on the basis 

of available information (desk study, field survey and/or primary research), which will 

result in a screening assessment and screening statement. 

2.2.2. Stage 2. Appropriate Assessment (NIS) 

This stage considers whether the plan or project, alone or in combination with other projects or 

plans, will have an adverse effect on the integrity of a Natura 2000 site, and includes any 

mitigation measures necessary to avoid, reduce or offset negative effects. The proponent of the 

plan or project will be required to submit a Natura Impact Statement (NIS), i.e. the report of a 

targeted professional scientific examination of the plan or project and the relevant Natura 2000 

sites, to identify and characterise any possible implications for the site in view of the site’s 

conservation objectives, taking account of in combination effects. This should provide 

information to enable the competent authority to carry out the appropriate assessment. If the 

assessment is negative, i.e. adverse effects on the integrity of a site cannot be excluded, then 

the process must proceed to Stage 4, or the plan or project should be abandoned. The AA is 

carried out by the competent authority and is supported by the NIS.  

2.2.3. Stage 3. Alternative Solutions  

This stage examines any alternative solutions or options that could enable the plan or project to 

proceed without adverse effects on the integrity of a Natura 2000 site. The process must return 

to Stage 2 as alternatives will require appropriate assessment in order to proceed. 

Demonstrating that all reasonable alternatives have been considered and assessed, and that the 

least damaging option has been selected, is necessary to progress to Stage 4.  
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2.2.4. Stage 4. Imperative Reasons of Overriding Public Interest (IROPI)/Derogation  

Stage 4 is the main derogation process of Article 6(4) which examines whether there are 

imperative reasons of overriding public interest (IROPI) for allowing a plan or project that will 

have adverse effects on the integrity of a Natura 2000 site to proceed in cases where it has been 

established that no less damaging alternative solution exists. The extra protection measures for 

Annex I priority habitats come into effect when making the IROPI case1. Compensatory measures 

must be proposed and assessed. The Commission must be informed of the compensatory 

measures. Compensatory measures must be practical, implementable, likely to succeed, 

proportionate and enforceable, and they must be approved by the Minister.  

                                                
1 IROPI reasons that may be raised for sites hosting priority habitats are those relating to human health, 

public safety or beneficial consequences of primary importance to the environment. In the case of other 

IROPI, the opinion of the Commission is necessary and should be included in the AA   
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3. Description of the Works 

The proposed survey area is wholly within the foreshore and the survey area is outlined in Figure 

3.1 below. It consists of a proposed offshore wind farm survey area (c. 415km2) and an inshore 

cable corridor (c. 400 km2). Both of these areas are considerably larger than what would be 

required for development however they are required at this stage to ensure that appropriate 

survey extent and effort can be carried out during the site investigation/Environmental Impact 

Assessment (EIA) stage. The geophysical and geotechnical surveys will be confined to the 

proposed offshore development area and cable route corridor, while the extended offshore 

survey area is required for the marine mammal and seabird surveys only. 

The proposed activity involves various marine surveys to assist in the selection of the optimum 

offshore wind farm location and onshore cable route for a proposed 600 - 1,330MW offshore 

wind farm off the Co. Wexford coastline. 

It is important to note at this stage that no marine surveys will be carried out within a Natura 

2000 site. The potential wind farm site and landfall sites selected for investigation were selected 

to avoid Natura 2000 sites. 

The marine surveys will include: 

1. Bathymetry - seabed levels/water depths 

Multibeam echo sounder (MBES) - Indicative examples include GeoAcoustics GeoSwath 

Plus interferometric echo sounder (250 KHz operating frequency)/ Kongsberg EM710 

(300-500 KHz operating frequency sound pressure levels in the range of 200-228dB re1μPa 

at 1 metre range), Teledyne Reson SeaBat T50-R (190-420 KHz operating frequency) or 

similar 

2. Seabed type and targets  

Side Scan Sonar - Indicative example is a GeoAcoustics 160 system, Klein Hydro Scan or 

similar (410kHz transducers). SSS typically operate within a frequency range of 100-

500kHZ with source levels at 235dB re 1μPa at 1 metre range. 

3. Seabed geology 

Sub-Bottom Profiling- Indicative examples include Sub-bottom Profiler 

GeoAcoustics 5430A profiling system, Edgetech 3100 or similar ‘pinger’ system, 

Ultra High Resolution Seismic (UHRS) (sparker/boomer) Applied acoustics boomer 

plate AA251/AA301 or similar, Seismic Energy Source Applied acoustics CSP-L or 

similar. The frequencies for the UHRS could range from between 300Hz to 1.2kHz 

(300 –1,200Hz) with source levels of 226dB re 1μPa at 1 metre. Pingers operate in 
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the range of 3.5kHz to 12kHz (3500 – 12,000Hz) with source levels of 200dB re 1μPa 

at 1 metre. 

4. Marine archaeology/wrecks/UXO targets, cables and pipelines 

Magnetometry (Total Magnetic Field Survey) Indicative example is a Geometrics G-882 

caesium vapour magnetometer, Seaspy or similar. The equipment will operate within a 

frequency range of 100-500kHZ (100,000-500,000Hz) with source levels at 235dB re 1μPa 

at 1 metre range. 

5. Grab / Vibrocore Sampling [up to 40) 

Modular vibrocorer or similar. Vibrocoring is a technology and a technique for collecting 

core samples of underwater sediments. The vibrating mechanism of the vibrocorer will 

be powered by two large electrical motors. The nominal frequency of the motors is 

approximately 50 Hz. 

6. Cone Penetration Tests [up to 30] 

Seabed CPT and deck-push CPT  

7. Boreholes [up to 20] – Drilling rig. Noise source levels generated by drilling range from 

145 – 190dB with frequency ranging from 1 – 600 Hz. 

8. Trial Pits [up to 30] - Excavator 

Subject to securing the necessary consents, it is anticipated that the non-intrusive geophysical 

works will occur in Spring/Summer 2020 over the course of a 4 month campaign from. It is 

anticipated that the preliminary intrusive geotechnical works will occur in Summer/Autumn 2020 

over the course of a 2 month campaign. It is envisaged that this preliminary campaign will consist 

of 20 bore holes, 30 seabed CPTs and the vibro coring/grabbing. The precise locations of these 

sampling sites will be subject to results of the geophysical and archaeological surveys. The completion 

campaign is anticipated to occur in Spring/Summer 2021, and this is expected to take 4 to 5 

months. The exact number of boreholes and deck-push CPTs will be determined following the 

completion of the preliminary campaign.  

Dedicated survey vessels will be used which are appropriate to the water depth of the survey 

area. A vessel with a shallow water draft will be utilised for the shallow water survey area and 

a larger vessel will be used from the 10m depth contour to the southern limit of the survey area. 

The exact vessels and equipment to be utilised will be confirmed by the survey contractor prior 

to survey commencement. 

In addition to the above, Energia intends to carry out ecological surveys within the study area 

which will comprise of an ecological walkover survey of the area between the high water mark 

and low water mark, benthic sampling programme and will include video/still photographs. 

Sediment samples may be obtained for biological classification, physical and chemical analysis. 
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The sampling locations will depend on the interpretation of the physical characteristics of the 

area but will be typically 0.1m2 (x 4 replicates) at each location. The final scope of the ecological 

surveys is dependent upon the diversity of benthic habitats. 

In addition, as advised by the Marine Survey Office (MSO), the following will be carried out prior 

to the commencement of any work: 

• A full consultation process will be undertaken with all local harbour authorities to assess 

the possibility of any adverse impact on navigational safety and to determine mitigating 

options where possible. Copies of all correspondence will be forwarded to the MSO for 

final consideration.  

• The production of a Marine Notice will be arranged with MSO Dublin office providing 

information on the proposed works along with commencement and completion dates. 

• Energia will cooperate fully with the Irish Coast Guard with respect to Navigational 

Safety Radio broadcasts and with the Commissioners of Irish Lights regarding IALA 

compliance. 

Landfall sites within the cable corridor have not being identified to date. When suitable sites 

have been identified, a variety of criteria will be used to assess suitability and it is envisioned 

that geotechnical works will only be carried out at the preferred sites (likely 1 to 3 sites) in order 

to identify the most suitable site. At the proposed landfall site(s), the digging of trial pits will 

involve the excavation of small sections of the intertidal from low water to high water using an 

excavator (either from a boat or from land depending on access). It is anticipated that 2 trial pits 

would be excavated per landfall site. 
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Figure 3.1: Proposed marine survey areas.  
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Figure 3.2: Indicative locations of vibrocores/grab, CPT and borehole locations. 
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4. Description of the Receiving Environment 

4.1. Annex I Habitats 

Water depths in the proposed wind farm area range from c. 30m in the northwestern region to 

c. 70m along the eastern extent. Seabed substrata is dominated by shallow sublittoral sand and 

coarse sediments with pockets of shallow sublittoral mixed sediment towards the north and 

northwest (see Figure 4.1).  

Water depths in the inshore cable corridors range from a maximum of c. 50m in the southeast 

up to the high water mark. Shallow sublittoral coarse sediment is present in the southeastern 

part of the cable route corridor with a mixture of shallow sublittoral sand and mixed sediment 

throughout the remainder with some shallow sublittoral rock and biogenic reef towards along 

parts of the coastline (see Figure 4.1).  

Figure 4.2 shows the macrofaunal biotopes in the survey area. The majority of the proposed 

wind farm area consists of a deep Venus biotope and the northwestern portion consists of a 

deep Venus / hard biotope. The deep Venus community is strongly associated with coarse 

sand/gravel/shell sediments at moderate depths (40 – 100 m). Typical species include the urchin 

Spatangus purpureus, and bivalves Glycymeris, Astarte sulcata and Venus spp. This community is 

the most widespread in the Irish sea. In sand wave areas the communities often contain elements 

of both shallow (Spisula sub-community) and deep Venus communities. In the northwestern part 

of the proposed wind farm area, the deep Venus community is interspersed with hard ground, 

the extent of which is not known at this stage. Hard substratum communities occur in areas of 

particularly high water movements. They typically consist of stony, bedrock which is often 

exposed, and the fauna is commonly dominated by attached sessile epifaunal species. 

The southern, eastern and northern portions of the cable corridor also consist of the deep Venus 

/ hard biotope with the inshore areas dominated by a Shallow Venus biotope.   

The shallow Venus community (Figure 4.2) occurs at depths of 5-40m in nearshore sands. These 

areas are often subjected to strong currents and sand formations consist of sand banks or sand 

wave systems (Robinson et al., 2007). Two sub-communities related to preferred sand 

grades/stability are recognised. The Tellina sub-community occurs in fine stable sands and typical 

species include the bivalve Tellina fabula and the polychaete Magelona mirabilis. Other frequent 

species in this community include the urchin Echinocardium cordatum, the sand mason Lanice 

conchilega and the nutshell Nucula nitidosa. The Spisula community occurs in medium to coarse 

sands subject to disturbance and typical species include the bivalve Spisula ellipta and the 
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polychaete Nephtys cirrosa. The shallow Venus community is widely distributed around the Irish 

Sea coastline. 

Figure 4.3 shows the marine Annex I habitats in the vicinity of the survey areas. There are no 

Annex I habitats within the proposed offshore wind farm development area of cable route 

corridors.  

A sandbank feature (1110) is located c. 8.2 km from the proposed wind farm area and c. 600m 

from the proposed cable corridor (see Figure 4.3). This feature is an Annex I habitat of the 

Blackwater Bank SAC (IE002953). A single community type is present in this Annex I habitat; 

namely ‘Sand with Nephtys cirrosa and Bathyporeia elegans community complex’ (NPWS, 2013a).  

The sediment within this habitat shows a great deal of temporal and spatial variability reflecting 

the strong currents and hydrodynamic conditions in the area. Sediment type varied from fine 

sand in 2005 to medium sand in 2012. There are some localised areas of coarse sediment on the 

northeast area of the sandbank and in an area on the western margins of the site. The 

distinguishing species of this community complex are the polychaetes Nephtys cirrosa, Nephtys 

sp., Nephtys longosetosa and Scolelepis (Scolelepis) squamata and the amphipods Bathyporeia 

elegans and Pontocrates altamarinus. Bathyporeia elegans is present in high abundances on the 

bank itself and also in deeper waters in the north eastern and western margins of the site; 

elsewhere it is present in low abundances. N. cirrosa occurs in low abundances throughout this 

community complex. Where fine sand is the prevailing sediment type, Nephtys sp., Nephtys 

longosetosa and Scolelepis (Scolelepis) squamata are present in low abundances. Pontocrates 

altamarinus is present in low abundances on the sandbank feature. 

The same community type characterises the Annex I sand bank habitat of the Long Bank SAC 

(IE002161) (NPWS, 2013b) (see Figure 4.3). This sandbank is 14.6 km from the proposed wind 

farm area and c. 20.4 km southwest of the proposed cable corridor. This community complex is 

distinguished by the polychaete Nephtys cirrosa and the amphipod Bathyporeia elegans. These 

species are present throughout the complex with the highest abundances recorded in the centre 

of Long Bank. The crustaceans Urothoe brevicornis and Gastrosaccus spinifer are present in 

moderate abundances in the south of the site and in low numbers or are absent elsewhere. In 

general, the polychaete Spio filicornis is present in low numbers throughout the complex. For 

the most part, this complex is that of a low species number and densities community. However, 

in the northern reaches of the site where the sediment is more mixed, a small area of increased 

numbers of species and individuals is present. These include the polychaetes Pisione remota, 

Eumida bahusiensis, Sphaerosyllis bulbosa, Scoloplos (Scoloplos) armiger, Paradoneis lyra, 

Spiophanes bombyx, Polygordius appendiculatus, Polygordius lacteus, Saccocirrus papillocercus, 

Pectinaria sp., Lanice conchilega and the bivalves Modiolula phaseolina and Donax vittatus. The 
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sediment is largely that of medium to fine sand with an area of mixed sediment in the northern 

reaches of the site.  

The following Annex I habitats are located within the vicinity of the proposed wind farm and 

cable route corridor but are in excess of 15 km from both (see Figure 4.3); reef (1170; 15.8km to 

the north), estuary (1130, 23.4km to the west) and tidal mudflats and sandflats (1140, 20.2km to 

the west). 

There are no recorded OSPAR threatened/endangered habitats in the vicinity of the proposed 

wind farm or cable route corridor (see Figure 4.3). The closest are c. 24km to the southwest in 

Wexford Harbour where intertidal mudflats are located and c. 24km to the north where 

Modiolus modiolus beds are present. 

 
Figure 4.1: Seabed substrata in the area (Source: Marine Institute, 2019).  
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Figure 4.2: Faunal biotopes in the area (Source: modified from Mackey, 1990). 

 
Figure 4.3: Annex I and OSPAR Habitats in the vicinity of the survey areas. 
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Figure 4.4 shows the proposed cable corridor in relation to the Natura 2000 sites. The Buckroney 

– Brittas Dunes and Fen SAC (IE000729) is located 650m north of the cable corridor. This site is a 

complex of coastal habitats located about 10 km south of Wicklow town (NPWS, 2013c). It 

comprises two main sand dune systems, Brittas Bay and Buckroney Dunes, connected on the 

coast by the rocky headland of Mizen Head. The dunes have cut off the outflow of a small river 

at Mizen Head and a fen, Buckroney Fen, has developed. A further small sand dune system occurs 

south of Pennycomequick Bridge. This site contains the following Annex I habitats, two of which 

are priority habitats: Annual Vegetation of Drift Lines [1210], Perennial Vegetation of Stony 

Banks [1220], Mediterranean Salt Meadows [1410], Embryonic Shifting Dunes [2110], Marram 

Dunes (White Dunes) [2120], Fixed Dunes (Grey Dunes)2 [2130], Decalcified Dune Heath2 [2150], 

Dunes with Creeping Willow [2170], Humid Dune Slacks [2190] and Alkaline Fens [7230]. Figure 

4.5 shows the Annex I habitats within this SAC.  

The Cahore Polders and Dunes SAC (IE000700) is located 450m to the south of the cable corridor. 

The site comprises a sand dune system that extends along the coast for over 4 km, backed by 

areas of polder grassland, wetland and drainage channels (NPWS, 2018). A sand dune ridge and 

sandy beach forms the eastern boundary of the site. These dunes are highest in the north (up to 

18m high) and gradually become lower towards the south. The dunes display a well-developed 

zonation of fixed dunes grading eastwards to Marram (Ammophila arenaria)-dominated dunes, 

embryo dunes and, at the top of the beach, drift line vegetation. There are 5 Annex I habitats 

within this site, one of which is a priority: Annual Vegetation of Drift Lines [1210], Embryonic 

Shifting Dunes [2110], Marram Dunes (White Dunes) [2120], Fixed Dunes (Grey Dunes)2 [2130] 

and Humid Dune Slacks [2190]. Figure 4.6 shows the Annex I habitats within this SAC.  

The Kilpatrick Sandhills SAC (IE001742) is located inshore of the proposed cable corridor. The 

cable corridor was altered to provide a minimum of 500m clearance from this SAC.  

These sandhills are located c. 8 km south of Arklow town, and just south of the 

Wicklow/Wexford county boundary (NPWS, 2013d). The site is comprised of a mosaic of coastal 

habitats but primarily a mature sand dune system which extends along 2 km of coastline. There 

are 5 Annex I habitats within this site, two of which is are priority habitats: Annual Vegetation 

of Drift Lines [1210], Embryonic Shifting Dunes [2110], Marram Dunes (White Dunes) [2120], 

Fixed Dunes (Grey Dunes)2 [2130] and Decalcified Dune Heath2 [2150]. Figure 4.7 shows the 

Annex I habitats within this SAC. 

                                                
2 Priority Habitat 
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Figure 4.4: Natura 200 sites in the vicinity of the Cable Route Corridor 



 

                                           18 

 

Figure 4.5: Annex I habitats in the Buckroney – Brittas Dunes and Fen SAC (IE000729) (NPWS, 2017a) 
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Figure 4.6: Annex I habitats in the Cahore Polders and Dunes SAC (IE000700) (NPWS, 2016) 
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Figure 4.7: Annex I habitats in the Kilpatrick Sandhills SAC (IE001742) (NPWS, 2017b) 
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4.2. Annex II Species 

All cetaceans and pinnipeds are protected under the EC Habitats Directive. All cetaceans are 

included in Annex IV of the Directive as species ‘in need of strict protection’. Under this Directive, 

the harbour porpoise (Phocoena phocoena), bottlenose dolphin (Tursiops truncatus), grey seal 

(Halichoerus grypus) and harbour seal (Phoca vitulina) are designated Annex II species which are 

of community interest and whose conservation requires the designation of special areas of 

conservation.  

The closest SAC to the proposed survey area that is designated for the protection of an Annex II 

species is over 20km away from the proposed wind farm development area. This site is the Slaney 

River Valley SAC (IE000781) and it is designated for the harbour seal (Phoca vitulina). This Annex 

II species occurs year-round in Wexford Harbour where several sandbanks are used for breeding, 

moulting and resting activity (NPWS, 2015). At least 27 harbour seals regularly occur within the 

site. All other harbour seal breeding sites are over 75km from the proposed wind farm area. 

Harbour seals in Slaney River Valley SAC occupy both aquatic habitats and intertidal shorelines 

that become exposed during the tidal cycle (NPWS, 2011a). The species is present at the site 

throughout the year during all aspects of its annual life cycle which includes breeding (May-July 

approx.), moulting (August-September approx.) and non-breeding foraging and resting phases. 

Harbour seals are vulnerable to disturbance during periods in which time is spent ashore, or in 

shallow waters, by individuals or groups of animals. This occurs immediately prior to and during 

the annual breeding season, which takes place predominantly during the months of May-July. 

Pups are born on land, usually on sheltered shorelines, islets or skerries and uninhabited islands 

removed from the risk of predation and human interference. Specific established locations tend 

to be used annually for breeding-associated behaviour by adult males, adult females and their 

newborn pups. Such habitats are critical to the maintenance of the species within any site. Pups 

are able to swim soon after birth and may be observed accompanying their mother close to 

shore in the early days or weeks of life. They are nursed for a period of several weeks by the 

mother prior to weaning and abandonment. During this period adult females’ mate with adult 

males, an activity that takes place in the water. Known and suitable habitats for the species in 

Slaney River Valley SAC during the breeding season can be seen in Figure 4.8. Current sites are 

broadly as follows: “Tern Island” off Rosslare Point and sandbanks within the central and eastern 

areas of Wexford Harbour.  

Harbour seal also occurs at the site during the annual moult (i.e. hair shedding and replacement), 

a protracted period during which individual animals spend significant periods of days or weeks 

on the shore. Moulting is considered an intensive, energetically-demanding process that all seals 
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must undergo, incurring further vulnerability for individuals during this period. Figure 4.8 also 

shows the moult haul-out sites in the Slaney River Valley SAC. Lambay Island SAC (IE000204) is 

located 7.6km to the north of the proposed wind farm area. 

Harbour seals forage large distances and they do frequent the survey area all year round. 

 

Figure 4.8: Breeding, moult haul-out and resting sites for harbour seals in Wexford Harbour. 

The closest SAC to the proposed wind farm area designated for the protection of the grey seal 

Halichoerus grypus is over 35km to the southwest. This site is the Saltee Islands SAC (IE000707). 

Grey seals breed on the Saltee Islands between September and December. O’Cadhla et al. (2013) 

reported an all-age population size of 529-680 with a minimum pup production of 151 at the 

Saltee Islands. The Saltee Islands is the 5th most important grey seal breeding area in Ireland. All 

other grey seal breeding sites are over 57km from the proposed development area. 

Grey seals are present at the site throughout the year during all aspects of its annual life cycle 

which includes breeding (August to December approx.), moulting (December to April approx.) 

and non-breeding foraging and resting phases (NPWS, 2011b). Grey seals are vulnerable to 

disturbance during periods when time is spent ashore by individuals or groups of animals. This 

occurs immediately prior to and during the annual breeding season, which takes place 

predominantly during the months of August-December. Pups are born on land, usually on 
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remote beaches and uninhabited islands or in sheltered caves and these sites are used annually 

for breeding-associated behaviour by adult females, adult males, newborn pups and weaned 

pups. During this period, adult females also mate with adult males at or adjacent to breeding 

sites. Known and suitable habitats for the species in Saltee Islands SAC during the breeding 

season are shown in Figure 4.9. Current breeding sites in Saltee Islands SAC are Great Saltee 

Island and Little Saltee Island.  

Grey seal also occurs at the site during the annual moult (i.e. hair shedding and replacement), a 

protracted period during which individual animals spend significant periods of days or weeks on 

the shore. Moulting is considered an intensive, energetically-demanding process that all seals 

must undergo, incurring further vulnerability for individuals during this period. Figure 5.8 also 

shows the moult haul-out sites at the Saltee Islands.  

While not designated as an SAC for grey seals, the sand bars at Raven Point, Wexford Harbour 

are regularly reported to be used as haul out sites. Raven Point is c 21km west of the proposed 

wind farm area. Kiely et al. (2000) carried out 14 surveys of the Raven Point between June 1997 

and December 1998 and counted a mean of 75 grey seals hauled out. Numbers peaked in the 

summer but were consistently high during the breeding season and female moult period. 

O’Cadhla et al. (2007) reported 130 hauled out on the Raven spit and banks on 6th March 2007 

during an aerial survey during the moulting period, which are numbers of national significance. 

Only 1 grey seal pup was reported during an aerial survey of grey seal breeding sites in 2005, 

suggesting the site is more important for moulting and resting than breeding. Cronin et al. 

(2016) captured 19 grey seals off the Raven Point in March 2013 and 2014 and had Fastloc/GSM 

tags (SMRU Ltd, UK) deployed on them. The distribution of tagged seals shows they use the area 

of interest for foraging but occur mainly towards the southern end of the site. Grey seals forage 

large distances and they do frequent the survey area all year round. 
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Figure 4.9: Breeding, moult haul-out and resting sites for grey seals at the Saltee Islands. 

Bottlenose dolphin (Tursiops truncatus) and harbour porpoise (Phocoena phocoena) are also 

Annex II species.  

Harbour porpoise are the most widespread and abundant cetacean in inshore Irish waters, with 

highest abundances in the north Irish Sea (Berrow et al. 2010). A review of harbour porpoise 

records submitted to the IWDG during from January 1st 2000 to September 30th 2019 were 

accessed and mapped as part of a marine mammal risk assessment for the proposed works 

(Berrow, 2019). During that period there were 64 sightings of harbour porpoise which represents 

41.6% of the total sightings for the area. There were no sightings within the proposed windfarm 

site but there was a large number in the cable corridor (Figure 4.10).  

Harbour porpoise are known to particularly associate with areas of strong tidal currents but can 

be hard to see from any distance and thus the lack of sightings offshore likely reflect the fact 

that many sightings were made from land and should not be interpreted as few animals within 

the proposed windfarm site. Sightings of harbour porpoise have occurred in all months with a 

peak in numbers during the summer.  
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Figure 4.10: Harbour porpoise sightings in and adjacent to the proposed survey areas (Berrow, 2019). 

A review of bottlenose dolphin records submitted to the IWDG during from January 1st 2000 to 

September 30th 2019 were accessed and mapped as part of a marine mammal risk assessment for 

the proposed works (Berrow, 2019). During that period there were 13 sightings of harbour 

porpoise which represents 8.4% of the total sightings for the area. Bottlenose dolphins are 

occasionally recorded off Co Wexford (Figure 4.11). Bottlenose dolphins are widespread and 

relatively abundant off the Irish coast with most sightings along the western seaboard (Berrow 

et al. 2010). Recent genetic evidence (Mirimin et al. 2011) suggests the existence of three discrete 

populations of bottlenose dolphins in Ireland: the Shannon Estuary, an inshore population and 

an offshore population that ranges from the Bay of Biscay and the Azores (Louis et al. 2014). 

The inshore population is highly mobile and photo-identification has shown individuals recorded 

off Co. Wexford to be part of this population (O’Brien et al., 2009). Bottlenose dolphins were 

more coastal and occurred to the south outside Wexford Harbour and south of Arklow but none 

within the proposed windfarm site (Figure 4.11). They have been recorded throughout the year. 

 



 

                                           26 

 

Figure 4.11: Bottlenose and Common dolphin sightings in and adjacent to the proposed survey areas 

(Berrow, 2019). 

The Slaney River Valley SAC (IE000781) is c. 20.3 km inshore of the proposed wind farm area and 

it is designated for the protection of the following Annex II species; Atlantic salmon (Salmo 

salar), sea lamprey (Petromyzon marinus), river lamprey (Lampetra fluviatilis) and Twaite shad 

(Alosa fallax fallax). These are all migratory species which may be found in the proposed 

development area at certain times of the year. The sea lamprey (Petromyzon marinus) is a 

migratory species which grows to maturity in the sea and migrates to freshwater to spawn. They 

migrate through the estuary from the sea in April and May (Hardisty, 1969) and spawn in rivers 

in late May or June and then return to sea. The river lamprey (Lampetra fluviatilis) is a migratory 

species which grows to maturity in estuaries and migrates to freshwater to spawn from October 

to December (Maitland, 2003). Spawning occurs in the rivers in March and April. Between July 

and September young adults at 3-5 years of age migrate during darkness to the estuary. Both 

species have the potential to occur within the survey area. 

Atlantic salmon also has the potential to pass through the proposed wind farm area when 

migrating to and from their natal rivers, in this case the Slaney River. Smolts typically head out 

to sea between March and June and adults return to the river between March and August. 
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Twaite shad is a member of the herring family. It is mostly a marine species, but it migrates into 

freshwater to spawn. Mature adults gather in estuaries in April and May and move upstream to 

spawn from mid-May to mid-July. In the marine environment they are mainly coastal and pelagic 

and have been recorded from depths of 10-110m with a preference for waters 10-20m deep 

(Taverny, 1991). Estuarine habitats are important for passage of adults and as a nursery ground 

for juveniles.  

4.3. Annex IV Species 

As stated above all cetaceans and pinnipeds are protected under the EC Habitats Directive. All 

cetaceans are included in Annex IV of the EC Habitats Directive as species ‘in need of strict 

protection’.  

A review of cetacean records submitted to the IWDG during from January 1st 2000 to September 

30th 2019 were accessed and mapped as part of a marine mammal risk assessment for the 

proposed works (Berrow, 2019) and the Annex IV species present in the area are discussed below. 

Common dolphins (Delphinus delphis) are distributed around the entire Irish coast but highest 

concentrations are off the south west and west coasts (Berrow et al., 2010). However, in the 

winter large numbers of common dolphins enter the Celtic sea to feed on schools of pelagic fish 

such as herring and sprat. Common dolphins were recorded throughout the site but only 

occasionally (Figure 4.11). From 2000 to present, there were 10 sightings of common dolphins 

representing 6.5% of the total sightings for the area. 

Risso’s dolphins (Grampus griseus) in Ireland are patchily distributed around the Irish coast but 

seem to favour islands, especially off West Kerry, Galway and the Saltee Islands (Berrow et al., 

2010). Risso’s dolphin were sighted almost exclusively to the south of the site near Carnsore point 

and south of Wexford Harbour. There were no sightings within the site of the proposed 

windfarm (Figure 4.12). From 2000 to present, there were 15 sightings of Risso’s dolphins 

representing 9.7% of the total sightings for the area. Most sightings were during the summer. 

There were 12 sightings of unidentified dolphins which could not be identified to species level. 

This accounts for 7.8% of records. Most were inshore along coast and not within the proposed 

windfarm site (Figure 4.12) and would mostly likely be bottlenose dolphins or to a lesser extent 

common dolphins. 
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Figure 4.12: Risso’s and unidentified dolphin sightings in and adjacent to the proposed windfarm site 

(Berrow, 2019). 

Minke whales (Balaenoptera acutorostrata) are widespread and abundant in inshore Irish waters 

from May to October (Berrow et al. 2010). There were only three minke whales’ sightings and 

none within the site (Figure 4.13). From 2000 to present, there were 3 sightings of minke whales 

representing 1.95% of the total sightings for the area. 

Humpback whales (Megatera novaengliae) are regularly recorded off the south coast of Ireland 

especially during winter (Ryan et al. 2015). There were six sightings of humpbacks whales, all 

between 17 and 24 January 2011 and likely to be the same individual. All sightings were along 

the coast to the north of Wexford Harbour with one sighting from within the proposed 

windfarm site. There were three sightings of unidentified whales or cetacean species. Basking 

sharks were reported on two occasions, one in July and one in August. From 2000 to present, 

there were 6 sightings of humpback whales representing 3.9% of the total sightings for the 

area. 

 



 

                                           29 

 
Figure 4.13: Minke and humpback whale sightings in and adjacent to the proposed survey areas (Berrow, 

2019). 

4.4. Special Conservation Interests (SCI) 

Some exposed and inaccessible parts of the south and east coasts of Ireland provide perfect 

breeding habitats for many seabird species (DCENR, 2011). The Saltee Islands, 41.5km southwest 

of the proposed wind farm area are perfectly located close to highly productive waters as a 

platform for breeding sea birds as is Lambay Island and the Rockabills which are located 77-87km 

north of the proposed wind farm area. In addition to this, coastal and offshore Irish waters 

provide local breeding and non-breeding seabirds, along with pelagic and passage migrants, 

with a rich source of nutrition, particularly near coastal upwelling and frontal systems e.g. off 

Carnsore Point, located c. 24km southwest of eth proposed wind farm area. The waters off the 

south and east coasts are also important fishing grounds and important nursery and spawning 

areas for fish and invertebrate species. As a result they are areas of concentration for foraging 

seabirds and other predators (Boelens et al, 1999). 

Shearwaters, gannets, gulls, terns and auks are common in the waters off the south and east 

coast of Ireland. The majority of these birds breed in colonies located on the southwest, south 
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and east coasts of Ireland while others overwinter in Irish waters. Other species such as some 

species of shearwater and skua are passage migrants that use the area as a migratory corridor. 

The Cahore Marshes SPA (IE004143) located 1km from the proposed cable corridor, encompasses 

an area of polder grassland and some arable land interspersed by canals and drainage 

channels just south of Cahore Point (NPWS, 2010a). Greenland White-fronted Goose, Wigeon, 

Golden Plover, Lapwing and the wetlands which form part of the SPA are SCI’s of the site. The 

site supports an internationally important population of Greenland White-fronted Goose and 

nationally important populations of Wigeon, Golden Plover and Lapwing. The site also holds 

other wintering waterbirds, in smaller numbers, including Shelduck, Teal, Mallard, Shoveler, 

Curlew and Black-headed Gull.  

The Raven SPA (IE004019) located 14.9km from the proposed cable corridor, (NPWS, 2010b) 

extends from north of Rosslare Point to Blackwater Harbour on the coast of Co. Wexford. The 

seaward boundary of the site extends a maximum distance of approximately 4.5 km from the 

shoreline to encompass important areas of shallow water utilised by some of the species of 

special conservation interest.  Red-throated Diver, Cormorant, Greenland White-fronted Goose, 

Common Scoter, Grey Plover, Sanderling and the wetlands which form part of the SPA are SCI’s 

of the site. This SPA forms the principal night roost for the internationally important Wexford 

Harbour population of Greenland White-fronted Goose. Nationally important populations of 

Red-throated Diver, Common Scoter, Cormorant, Grey Plover and Sanderling occur at the site. 

Other species which occur include Oystercatcher, Golden Plover, Dunlin, Bar-tailed Godwit and 

Curlew.  

The Wicklow Head SPA (IE004127) is located 15.1km north of the proposed cable route corridor. 

It consists of a rocky headland, c. 3km south of Wicklow town and it is designated for a nationally 

important population of Kittiwakes (NPWS, 2012).  

5. Potential Impacts of the Surveys 

5.1. Noise & Vibration 

5.1.1. Noise Associated with Site Surveys 

Table 5.1 shows the source level and frequency ranges of the proposed surveys. 
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Table 5.1: Noise levels associated with the proposed surveys 

Survey Type Source Level Frequency 

Multibeam Echosounder 235 dB 300 – 500 kHz 

Sidescan Sonar 235 dB 100 – 500 kHz 

Sub-bottom Profiling 

(Pinger) 

200 dB 3.4 – 12 kHz 

UHRS (Sparker/boomer) 226 dB 300 Hz – 1.2 

kHz 

Drilling (Boreholes) 145 – 190 dB 1 – 600 Hz 

Vibrocoring 186 dB 50 Hz 

There have been few studies on the effects of multi-beam, side scan sonar or sub-bottom 

profiling on marine mammals. The source level is very high (226dB re 1μPa at 1 metre for 

sparker/boomer and pingers with source levels of 200dB re 1μPa at 1 metre) but the very high 

frequencies suggests there will be little penetration away from the source vessel and they are at 

a high enough frequency not to overlap with the most sensitive cetacean frequencies.  

Acoustic disturbance could occur during site investigations due to the use of a wide range of 

frequencies during geophysical surveys and localised noise production during geotechnical 

operations. Geophysical surveys are planned for a period of 4 months during Spring and Summer 

and geotechnical for 2 months during Summer/Autumn and 4-5 months during and 

Spring/Summer. Site investigations between March and August would result in exposure of a 

number of cetacean species but would be outside the breeding and moulting season for grey 

seal. With implementation of the best practice guidance, it is very unlikely that there will be 

negative residual impacts from the proposed site surveys on marine mammals in the area. It is 

also very unlikely that any animals will be injured or killed as a result of the proposed works. 

The acoustic disturbance associated with vibro-coring is not well understood with few field 

measurements during operation available. Noise measurements were carried out in marine 

waters in the Shannon Estuary adjacent to land-based drilling to explore attenuation (Irwin Carr, 

2016). Noise created was categorised as i) noise from drilling in softer substrate (sand and silt), 

and ii) from drilling in, or hitting hard substrate (rocks). Noise levels from the drilling site was 

thought to be well under levels that will interfere with bottlenose dolphins in Shannon Estuary 

SAC. While it was clear that the noise can be detected by the marine mammals, the noise level 

approached background level at short distances from the source and other noise sources 

dominate the soundscape, such as shipping. Based on these results, no Temporary Threshold 

Shifts would occur, and with Leq values under 146 dB re 1 µPa at 1 m, masking of social sounds 

was at a minimum. 
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Atlantic salmon are functionally deaf above 0.38 kHz (Hawkins & Johnstone, 1978) with best 

hearing at 0.16 kHz (threshold 95 dB re 1µPa). Salmon therefore are not sensitive to the very 

high frequencies associated with multibeam and single beam surveys and they will not be 

impacted by them. The poor hearing of salmon also means that they will not be impacted by the 

lower frequencies of sub-bottom profiling. Salmon will hear vessel noise, however noise from 

an additional vessel will not significantly impact on salmon passing through the area. Salmon 

will also hear borehole drilling, however as this will occur at one stationary location at a time 

over a short duration, disturbance caused to salmon will be minimal. The same is true for 

vibrocoring. 

While there are no data available for hearing in lamprey, it is highly unlikely that they detect 

sound close to 10 kHz (Popper, 2005). The lamprey ear is relatively simple and there is nothing 

within the structure of the ear or associated structures to suggest any specialisations that would 

make them into anything but a hearing generalist, with maximum hearing to no more than 

several hundred Hz. Lamprey are not sensitive to the very high frequencies associated with 

multibeam and single beam surveys and they will not be impacted by them. Likewise, the poor 

hearing in lamprey mean they will not be impacted by sub-bottom profiling. Lamprey will hear 

vessel noise, however noise from an additional vessel will not significantly impact on lamprey 

passing through the area. Lamprey will also hear borehole drilling, however as this will occur at 

one stationary location at a time over a short duration, disturbance caused to lamprey will be 

minimal. The same is true for vibrocoring. 

All fish in the order Clupeiformes have swimbladder and inner ear structures that have led to 

the suggestion that these fish have special hearing capabilities (e.g. O'Connell, 1955; Denton & 

Blaxter, 1979; Denton & Gray, 1979; Best & Gray, 1980; Blaxter et al., 1981; Astrup, 1999). Shad 

and herring are members of the Clupeiformes. As there is no information available on the 

hearing sensitivity of Twaite shad, sensitivity of herring as being used instead. Herring have a 

hearing range between 30 Hz and 4 kHz, with a peak frequency of between 50 and 200 Hz at 

75dB re 1µPa (Nedwell et al., 2004). Shad are not sensitive to the very high frequencies associated 

with multibeam and single beam surveys and they will not be impacted by them. Shad will hear 

the low frequency noise from sub-bottom profiling, particularly ultra-high resolution sonar 

(UHRS) if it is required at the site. Shad will also hear vessel noise, however noise from an 

additional vessel will not significantly impact on shad passing through the area. Shad will also 

hear borehole drilling, however as this will occur at one stationary location at a time over a short 

duration, disturbance caused to shad will be minimal. The same is true for vibrocoring. 

The digging of trial pits will involve the excavation of small sections of the intertidal (area) using 

an excavator (either from a boat or from land depending on access). The noise generated by the 
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excavator will be very localised, this is very unlikely to have a significant impact on marine 

mammals, though it may discourage seals from using the immediate area of the operations.  

In addition, benthic invertebrates do not have any auditory structures through which they are 

able to hear and they will therefore not be impacted by any noise inducing activities. They do 

nonetheless react to vibrations and infaunal or tube dwelling species such as anemones, 

annelids, crustaceans, molluscs, echinoderms and cephalochords will retract into the sea bed or 

tube if they sense vibrations. The high frequency of seismic acoustics will not generate any 

vibration effects on the sediment and the invertebrates will therefore not react. Vibrocoring will 

produce vibration effects on the seabed and this may disturb benthic fauna. 

5.1.2. Noise Associated with Vessels  

Table 5.2 shows the noise levels associated with survey vessels.  

Table 5.2: Noise levels associated with the proposed surveys 

Survey Type Source Level Frequency 

Shipping Noise (medium 

size <50m) 

160-175 dB 50 – 300 Hz 

Shipping Noise (DP vessel) 190 dB 50 – 300 Hz 

There will be a number of vessels associated with surveying the wind farm site, which will 

contribute to ocean noise. Shipping produces low broadband and “tonal” narrowband sounds. 

The primary sources are propeller cavitation and singing and propulsion of other machinery 

(Richardson et al. 1995). For large and medium vessels tones dominate up to around 50Hz and 

broadband components may extend to 100Hz. Marine mammals are often seen in close 

proximity to human activity and exhibit some tolerance to anthropogenic noise and other stimuli 

(Richardson et al. 1995). Baleen whales use shipping lanes and feed in rich fishing grounds 

occupied by large fishing vessels. 

Odontocetes such as dolphins and harbour porpoise are often even more tolerant of shipping 

noise, being repeatedly exposed to many vessels, small and large. Pinnipeds also exhibit much 

tolerance and often haul out on man-made structures where there is considerable human 

activity.  This exposure may lead to some chronic exposure to man-made noise, with which they 

tolerate. Ecological or physiological requirements may leave some marine mammals with no 

choice but to remain in these areas and continue to become chronically exposed to the effects 

of noise. In areas with repeated exposure, mammals may become habituated with a decline in 

avoidance responses and thus become less sensitive to noise and disturbance (Richardson et al. 

1995).  
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Although there are fewer studies on pinnipeds or odontocetes these animals do tolerate 

considerable noise from such sources (Richardson et al. 1995).  

Many odontocetes show considerable tolerance to vessel traffic. Sini et al. (2005) showed 

bottlenose dolphins resident in the Moray Firth generally exhibited a positive reaction to 

medium (16-30m) and large vessels (>30m) and showed some evidence of habituation. Buckstaff 

(2004) suggested an exposure level of 110-120 dB from vessel noise solicited no observable effect 

on bottlenose dolphins. A similar exposure level solicited minor changes in orientation 

behaviour and locomotion changes in minke whales. Fin whales are thought to avoid ships by 

slight changes in heading or by increasing the duration and speed of underwater travel but 

continued to call in the presence of vessel noise (Richardson et al., 1995). Harbour porpoises are 

frequently observed near vessels but tend to change behaviour and move away and this 

avoidance may occur up to 1-1.5km from a ship but is stronger with 400m (cited from Richardson 

et al. 1995). Seals show considerable tolerance to vessel activity but this does not exclude the 

possibility that it has an effect.  

Atlantic salmon, lamprey and Twaite shad will hear vessel noise, however noise from an 

additional vessel will not significantly impact on these species passing through the area.  

5.2. Physical Disturbance 

The risk of injury or mortality to marine mammals is considered low as: 
 

i) marine mammals in the immediate vicinity are likely to be short term and highly 

mobile as no critical habitats were identified within the proposed windfarm site 

ii) any marine mammals, if present in the area, are exposed to small vessels on a regular 

basis and would be aware of their presence. The survey vessels during survey are slow 

moving and thus any animals in the area would have sufficient time to avoid any 

collisions and thus injury or mortality.  

iii) Coring and drilling will be very local and of short duration in any one place  

The physical presence of the survey vessel may temporarily disturb birds present in the vicinity 

of the survey area. However, as the works will be short-term and temporary in nature and given 

the alternative feeding grounds in the area, any disturbance caused by an additional survey 

vessel will be insignificant. 

5.3. Collision Risk 

The collision risk is considered extremely low as marine mammals in the area are exposed to 

vessels on a regular basis and would be aware of their presence. The vessels are slow moving 
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and thus any animals in the area would have sufficient time to avoid any collisions. Large whales, 

which are more vulnerable to ship collisions (Ritter, 2012) rarely occur in the area.  

A survey vessel in the area will not pose a collision risk to seabirds foraging the area. 

5.4. Potential Disturbance to Life-Cycle 

The risk of disrupting the life cycle of marine mammals in the area is considered extremely low. 

Harbour porpoises, dolphins and seals are primarily using the area for foraging throughout the 

year, minke whales during summer months and humpbacks vert occasionally during winter. 

Marine mammals’ range over a wide area when foraging and there is no evidence (high sighting 

rates) that the survey area is an important foraging area. Geophysical site surveys or 

drilling/coring could cause temporary displacement from the immediate area but is unlikely that 

this effect is long-term and, if it occurs at all, would only occur during relatively short periods 

(medium term) and could be constrained by weather conditions resulting in less than continuous 

exposure.  Any effect is likely to be quite localized and of relatively short-duration. Most 

sightings are outside the proposed windfarm area and along the coast.  

5.5. Habitat Disturbance 

All intrusive works will be located outside of Natura 2000 sites and Annex I habitats therefore 

there will be no impact on these habitats or the conservation objectives of their respective 

Natura 2000 sites. 

The locations of all cores, grabs, boreholes, CPTs and trail pits can be seen in Figure 3.2. During 

the collection of vibrocores, boreholes, grab samples and CPTs small quantities of sediments will 

be released into the water column. The quantities released will be immeasurably small and the 

impacts on the surround seabed habitats will be negligible. Immediately following the removal 

of all cores/grabs, the void in the seabed will fill in on itself leaving only a minor impression on 

the seabed. 

5.6. Contamination / Accidental Events 

The surveys will result in a slight (and temporary) increase in vessels using the area which would 

therefore theoretically increase the risk of accidents and resultant fuel spills. Theoretically, a 

hydrocarbon spillage in coastal waters could travel to nearby intertidal habitats of Natura 2000 

sites however it is unlikely that any spillage would be significant, given the nature and size of 

the vessels. This risk is considered very low as all vessels will be MARPOL compliant, as per 

standard good practice.  
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6. Stage 1 Appropriate Assessment (Screening) 

6.1. Identification of Relevant Natura 2000 Sites and Qualifying Interests/Special 

Conservation Interests 

Adopting a precautionary principle, the Natura 2000 sites within 15km of the proposed works 

were included in this assessment. All are listed in Table 6.1 and can be seen in Figure 6.1. Natura 

2000 sites >15km away were only included if they contained mobile Qualifying Interests (QIs) 

that had the potential to occur within the survey site and be impacted by the survey activities 

(e.g. seals, porpoises and dolphins). An upper limit of 100km distance was selected for these 

species. In addition, although the Slaney River Estuary SAC (IE) is >15km from the proposed wind 

farm can cable route corridor, it does contain some migrating fish species that have the potential 

to occur in the vicinity of the survey sites and therefore this site was also included. 
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Table 6.1: Identification of relevant Natura 2000 sites. All those screened in for AA are highlighted.  

Natura 2000 Site Qualifying Interest/ Distance from Survey 
Site 

Potential Impacts  Screened In / 
Out 

Blackwater Bank 
SAC (IE002953) 

Sandbanks which are slightly covered by sea water all the 
time [1110] 

Borders the 
southwestern corner of 
Cable Route Corridor 

None – no intrusive works will 
interact with this habitat, no 
pathway for interaction. 

Screened Out 

Cahore Polders 
and Dunes SAC 
(IE000700) 

Annual vegetation of drift lines [1210] 

450m south of Cable 
Route Corridor None – no survey work within this 

habitat, no pathway for 
interaction 

Screened Out 

Embryonic shifting dunes [2110] 
Shifting dunes along the shoreline with Ammophila 
arenaria (white dunes) [2120] 
Fixed coastal dunes with herbaceous vegetation (grey 
dunes) [2130] 
Humid dune slacks [2190] 1.5km south of Cable 

Route Corridor 
Kilpatrick 
Sandhills SAC 
(IE001742) 

Annual vegetation of drift lines [1210] 600m north of Cable 
Route Corridor 

None – no survey work within this 
habitat, no pathway for 
interaction 

Screened Out 

Embryonic shifting dunes [2110] 
Shifting dunes along the shoreline with Ammophila 
arenaria (white dunes) [2120] 

1km north of Cable 
Route Corridor 

Fixed coastal dunes with herbaceous vegetation (grey 
dunes) [2130 

600m north of Cable 
Route Corridor 

Atlantic decalcified fixed dunes (Calluno-Ulicetea) [2150] Precise location 
unknown, >600m 
north of Cable Route 
Corridor 

The Long Bank 
SAC (IE002161) 

Sandbanks which are slightly covered by sea water all the 
time [1110] 

13.8km east of wind 
farm area 

None – no intrusive works will 
interact with this habitat, no 
pathway for interaction. 

Screened Out 

Buckroney – 
Brittas Dunes 
and Fen SAC 
(IE000729) 

Annual vegetation of drift lines [1210] 650m north of cable 
corridor  

None – no survey work within this 
habitat, no pathway for 
interaction 

Screened Out 

Perennial vegetation of stony banks [1220] 
Mediterranean salt meadows (Juncetalia maritimi) [1410] 
Embryonic shifting dunes [2110] 
Shifting dunes along the shoreline with Ammophila 
arenaria (white dunes) [2120] 
Fixed coastal dunes with herbaceous vegetation (grey 
dunes) [2130] 
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Natura 2000 Site Qualifying Interest/ Distance from Survey 
Site 

Potential Impacts  Screened In / 
Out 

Buckroney – 
Brittas Dunes 
and Fen SAC 
(IE000729) 
(cont’d) 

Atlantic decalcified fixed dunes (Calluno-Ulicetea) [2150] 650m north of cable 
corridor None – no survey work within this 

habitat, no pathway for 
interaction 

Screened Out 
Dunes with Salix repens ssp. argentea (Salicion arenariae) 
[2170] 
Humid dune slacks [2190] 

Alkaline fens [7230] 
Kilmukridge – 
Tinnaberna 
Sandhills SAC 
(IE001741) 

Embryonic shifting dunes [2110] >6.9km southwest of 
Cable Route Corridor None – no survey work within this 

habitat, no pathway for 
interaction 

Screened Out 
Shifting dunes along the shoreline with Ammophila 
arenaria (white dunes) [2120] 
Fixed coastal dunes with herbaceous vegetation (grey 
dunes) [2130] 

Slaney River 
Valley SAC 
(IE000781) 

Petromyzon marinus (Sea Lamprey) [1095] Potential to pass 
through survey area 

Insignificant disturbance from 
vessel noise Screened Out 

Lampetra fluviatilis (River Lamprey) [1099] Potential to pass 
through survey area 

Insignificant disturbance from 
vessel noise Screened Out 

Alosa fallax fallax (Twaite Shad) [1103] Potential to pass 
through survey area 

Potential impacts from noise 
generated during UHRS surveys Screened In 

Salmo salar (Salmon) [1106] Potential to pass 
through survey area 

Insignificant disturbance from 
vessel noise Screened Out 

Phoca vitulina (Harbour Seal) [1365] 20.3km west but has 
potential to pass 
through survey area 

Potential impacts from noise 
generated during surveys Screened In 

Magherabeg 
Dunes SAC 
(IE001766) 

Annual vegetation of drift lines [1210] 9.9km north of cable 
corridor 

None – no survey work within this 
SAC, no pathway for interaction Screened Out 

Embryonic shifting dunes [2110] 
Shifting dunes along the shoreline with Ammophila 
arenaria (white dunes) [2120] 
Fixed coastal dunes with herbaceous vegetation (grey 
dunes) [2130] 
Atlantic decalcified fixed dunes (Calluno-Ulicetea) [2150] 
Petrifying springs with tufa formation (Cratoneurion) 
[7220] 

Saltee Islands 
SAC (IE000707) 

Halichoerus grypus (Grey Seal) [1364] 35.2km to the 
southwest but has 
potential to pass 
through survey area 

Potential impacts from noise 
generated during surveys 

Screened In 
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Natura 2000 Site Qualifying Interest/ Distance from Survey 
Site 

Potential Impacts  Screened In / 
Out 

West Wales 
Marine SAC / 
Gorllewin Cymru 
Forol 
(UK0030397) 

Phocoena phocoena (Harbour Porpoise) [1351] 39.3km to the east but 
has potential to pass 
through survey area Potential impacts from noise 

generated during surveys Screened In 

Rockabill to 
Dalkey SAC 
(IE003000) 

Phocoena phocoena (Harbour Porpoise) [1351] 51km to the north but 
has potential to pass 
through survey area 

Potential impacts from noise 
generated during surveys Screened In 

Pembrokeshire 
Marine SAC / Sir 
Benfro Forol 
(UK13116) 

Halichoerus grypus (Grey Seal) [1364] 57.4km to the 
southeast but has 
potential to pass 
through survey area 

Potential impacts from noise 
generated during surveys 

Screened In 

Cardigan Bay 
SAC/ Bae 
Ceredigion 
(UK12712) 

Halichoerus grypus (Grey Seal) [1364] 67.4km to the east but 
has potential to pass 
through survey area 

Potential impacts from noise 
generated during surveys Screened In Tursiops truncatus (Bottlenose Dolphin) [1349] 

North Anglesey 
Marine SAC/ 
Gogledd Môn 
Forol 
(UK0030398) 

Phocoena phocoena (Harbour Porpoise) [1351] 71.3km to the 
northeast but has 
potential to pass 
through survey area 

Potential impacts from noise 
generated during surveys 

Screened In 

Lambay Island 
SAC (IE000204) 

Phoca vitulina (Harbour Seal) [1365] 77.6km to the north of 
the wind farm area but 
has potential to pass 
through survey area 

Potential impacts from noise 
generated during surveys 

Screened In Halichoerus grypus (Grey Seal) [1364] 

Pen Llŷn a'r 
Sarnau/ Lleyn 
Peninsula and 
the Sarnau SAC 
(UK13117) 

Tursiops truncatus (Bottlenose Dolphin) [1349] 62.3km to the east but 
has potential to pass 
through survey area Potential impacts from noise 

generated during surveys Screened In 
Halichoerus grypus (Grey Seal) [1364] 

 

Cahore Marshes 
SPA (IE004143) 
 

Wigeon (Anas penelope) [A050] 1km southwest of 
Cable Route Corridor None - No pathway for interaction 

due to habitat preference 
 
 

Screened Out 
 

Golden Plover (Pluvialis apricaria) [A140] 
Lapwing (Vanellus vanellus) [A142] 
Greenland White-fronted Goose (Anser albifrons 
flavirostris) [A395] 
Wetland and Waterbirds [A999] 
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Natura 2000 Site Qualifying Interest/ Distance from Survey 
Site 

Potential Impacts  Screened In / 
Out 

The Raven SPA 
(IE004019) 
 

Red-throated Diver (Gavia stellata) [A001] 14.9km southwest of 
Cable Route Corridor Insignificant level of disturbance 

due to presence of vessel 

Screened Out 
 

Cormorant (Phalacrocorax carbo) [A017] 
Common Scoter (Melanitta nigra) [A065] 
Grey Plover (Pluvialis squatarola) [A141] 

None - No pathway for interaction 
due to habitat preference 

Sanderling (Calidris alba) [A144] 
Greenland White-fronted Goose (Anser albifrons 
flavirostris) [A395] 
Wetland and Waterbirds [A999] 

Wicklow Head 
SPA (IE004127) 

Kittiwake (Rissa tridactyla) [A188] 15.1km north of Cable 
Route Corridor  

Insignificant level of disturbance 
due to presence of vessel 

Screened Out 
 

 

 



 

                                           41 

Figure 6.1: Location of 

relevant SACs and 

SPAs in the vicinity of 

the proposed survey 

areas. 
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6.2. Screening Assessment 

After an initial review of all Natura 2000 sites within 15km of the proposed survey area, it was 

considered that “no pathway” exists by which the proposed survey activities could impact upon 

on the following Natura 2000 sites: 

• Blackwater Bank SAC (IE002953) 

• Cahore Polders and Dunes SAC (IE000700) 

• Kilpatrick Sandhills SAC (IE001742) 

• The Long Bank SAC (IE002161) 

• Buckroney – Brittas Dunes and Fen SAC (IE000729) 

• Kilmukridge – Tinnaberna Sandhills SAC (IE001741) 

• Magherabeg Dunes SAC (IE001766) 

• Cahore Marshes SPA (IE004143) 

• The Raven SPA (IE004019) 

• Wicklow Head SPA (IE004127) 

 

Due to the fact that no survey work will occur within these Natura 2000 sites and they do not 

contain mobile species that may enter the survey area there is no potential for any effects on 

these Natura 2000 sites and they can be screened out for AA. All SCIs from the SPAs can be 

screened out as disturbance caused by a survey vessel will be insignificant and there is no 

potential for any effects on these Natura 2000 sites. 

In addition, the following QIs of the Slaney River Valley SAC (IE000781) can be screened out as 

the disturbance caused by vessel noise will be insignificant and disturbance due to short-term, 

temporary and stationary drilling/vibrocoring will be insignificant (Petromyzon marinus (Sea 

Lamprey) [1095], Lampetra fluviatilis (River Lamprey) [1099] and Salmo salar (Salmon) [1106]). 

There is the potential for significant effects on Twaite shad (Alosa fallax fallax [1103]) if UHRS 

surveys are carried out during the April-May migration period, therefore Twaite shad cannot be 

screened out at this stage and must proceed to Stage 2 Appropriate Assessment. 

There is the potential for significant effects on Harbour seals (Phoca vitulina [1365]) due to 

underwater noise levels during the surveys. This is a QI of the Slaney River Valley SAC (IE000781) 

and Lambay Island SAC (IE000204) and cannot be screened out at this stage and therefore must 

proceed to Stage 2 Appropriate Assessment. 
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There is also the potential for significant effects on Grey seals Halichoerus grypus [1364] due to 

underwater noise levels during the surveys. This species is a QI of the Lambay Island SAC 

(IE000204), Saltee Islands SAC (IE000707), Pembrokeshire Marine SAC / Sir Benfro Forol 

(UK13116), Cardigan Bay SAC / Bae Ceredigion (UK12712) and Pen Llŷn a'r Sarnau / Lleyn 

Peninsula and the Sarnau SAC (UK13117) and cannot be screened out at this stage and therefore 

must proceed to Stage 2 Appropriate Assessment. 

The Harbour porpoise (Phocoena [1351]) may also be significantly impacted by underwater 

underwater noise levels during the surveys. This species is a QI of the West Wales Marine SAC / 

Gorllewin Cymru Forol (UK0030397), Rockabill to Dalkey SAC (IE003000) and North Anglesey 

Marine SAC / Gogledd Môn Forol (UK0030398) and cannot be screened out at this stage and 

therefore must proceed to Stage 2 Appropriate Assessment. 

The Bottlenose dolphin (Trusiops truncatus [1351]) may also be significantly impacted by 

underwater underwater noise levels during the surveys. This species is a QI of the Cardigan Bay 

SAC / Bae Ceredigion (UK12712) and Pen Llŷn a'r Sarnau / Lleyn Peninsula and the Sarnau SAC 

(UK13117) and cannot be screened out at this stage and therefore must proceed to Stage 2 

Appropriate Assessment. 



 

                                           44 

6.3. Screening Statement 

As significant adverse effects on marine mammals cannot be rules out from noise levels during 

the surveys, Stage 2 Appropriate Assessment is required for the following: 

 

Slaney River Valley SAC (IE000781) 

• Harbour seal Phoca vitulina [1365] 

• Twaite shad Alosa fallax fallax [1103] 

 

Lambay Island SAC (IE000204) 

• Harbour seal Phoca vitulina [1365] 

• Grey seal Halichoerus grypus [1364] 

 

Saltee Islands SAC (IE000707) 

• Grey seal Halichoerus grypus [1364] 

 

Pembrokeshire Marine SAC / Sir Benfro Forol (UK13116) 

• Grey seal Halichoerus grypus [1364] 

 

Cardigan Bay SAC / Bae Ceredigion (UK12712) 

• Grey seal Halichoerus grypus [1364] 

• Bottlenose dolphin Trusiops truncatus [1349] 

 

Pen Llŷn a'r Sarnau / Lleyn Peninsula and the Sarnau SAC (UK13117)  

• Grey seal Halichoerus grypus [1364] 

• Bottlenose dolphin Trusiops truncatus [1349] 

 

West Wales Marine SAC / Gorllewin Cymru Forol (UK0030397) 

• Harbour porpoise Phocoena phocoena [1351] 

 

Rockabill to Dalkey SAC (IE003000)  

• Harbour porpoise Phocoena phocoena [1351] 

 

North Anglesey Marine SAC / Gogledd Môn Forol (UK0030398)  

• Harbour porpoise Phocoena phocoena [1351] 
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7. Stage 2 Appropriate Assessment (Natura Impact Statement) 

7.1. Characteristics of Relevant Sites 

7.1.1. Slaney River Valley SAC (IE000781) 

This site comprises the freshwater stretches of the River Slaney as far as the Wicklow Mountains; 

a number of tributaries, the larger of which include the Bann, Boro, Glasha, Clody, Derry, 

Derreen, Douglas and Carrigower Rivers; the estuary at Ferrycarrig; and Wexford Harbour 

(NPWS, 2015). The site flows through the Counties of Wicklow, Wexford and Carlow.  

The site supports regionally significant numbers of harbour seal. This Annex II species occurs 

year-round in Wexford Harbour where several sandbanks are used for breeding, moulting and 

resting activity. At least 27 harbour seals regularly occur within the site. The site also supports 

Twaite shad in the tidal stretches.  

7.1.2. Lambay Island SAC (IE000204) 

Lambay Island is a large (250 ha) inhabited island lying 4 km off Portrane on the north Co. Dublin 

coast (NPWS, 2014a). It is privately owned and is accessible by boat from Rogerstown Quay. The 

island rises to 127 m and is surrounded by steep cliffs on the north, east and south slopes. These 

cliffs contain good diversity in height, slope and aspect. The west shore is low-lying and the land 

slopes gently eastwards to the summit in the centre of the island. 

Lambay supports the principal breeding colony of Grey Seal on the east coast of Ireland, 

numbering 196-252 seals, across all ages. It also contains regionally significant numbers of 

Common Seal, of which up to 47 individuals have been counted at the site. Grey Seals and 

Common Seals occur year-round and the island’s intertidal shorelines, coves and caves are used 

by resting and moulting seals. 

7.1.3. Saltee Islands SAC (IE000707) 

This site comprises the Saltees Islands and a large area of the surrounding seas (NPWS, 2013e). 

There are two islands, Great Saltee and Little Saltee, and a constellation of islets and rocks. The 

islands are situated between 4 and 5 km off the south Wexford coast. As a group, they constitute 

a broken reef that protrudes from a seabed of sand and shell. The reef has a north-east/south-

west orientation and is typically strewn with boulders, cobbles and patches of sand and gravel. 

Great Saltee has a breeding population of Grey Seal, one of the very few in eastern Ireland. The 

breeding population was estimated at 571-744 individuals in 2005. A one-off moult count in 

2007 gave a figure of 246 individuals. 
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7.1.4. Rockabill to Dalkey SAC (IE003000)  

 This site includes a range of dynamic inshore and coastal waters in the western Irish Sea (NPWS, 

2014b). These include sandy and muddy seabed, reefs, sandbanks and islands. This site extends 

southwards, in a strip approximately 7 km wide and 40 km in length, from Rockabill, running 

adjacent to Howth Head, and crosses Dublin Bay to Frazer Bank in south Co. Dublin. The site 

encompasses Dalkey, Muglins and Rockabill islands. 

The area is a key habitat for the Annex II species Harbour Porpoise within the Irish Sea. 

Population survey data show that porpoise occurrence within the site boundary meets suitable 

reference values for other designated sites in Ireland. The species occurs year-round within the 

site and comparatively high group sizes have been recorded. Porpoises with young (i.e. calves) 

are observed at favourable, typical reference values for the species. Casual and effort-related 

sighting rates from coastal observation stations are significant for the east coast of Ireland and 

the latter appear to be relatively stable across all seasons. The selected site contains a wide array 

of habitats believed to be important for Harbour Porpoise including inshore shallow sand and 

mudbanks and rocky reefs scoured by strong current flow. 

7.1.5. Pembrokeshire Marine SAC / Sir Benfro Forol (UK13116) 

Pembrokeshire Marine SAC extends from just north of Abereiddy on the north Pembrokeshire 

coast to just east of Manorbier in the south, and includes the coast of the islands of Ramsey, 

Skomer, Grassholm, Skokholm, the Bishops and Clerks and The Smalls. The site encompasses 

areas of sea, coast and estuary that support a wide range of different marine habitats and 

wildlife, some of which are unique in Wales.  

Pembrokeshire Marine SAC is a multiple interest site that has been selected for the presence of 

eight marine habitat features and seven species features. Pembrokeshire in south-west Wales is 

representative of grey seal colonies in the south-western part of the breeding range in the UK 

(JNCC, 2019). It is the largest breeding colony on the west coast south of the Solway Firth, 

representing over 2% of annual UK pup production. 

7.1.6. Cardigan Bay SAC / Bae Ceredigion (UK12712) 

The Cardigan Bay SAC encompasses areas of sea and coast that support a wide range of 

different marine habitats and wildlife some of which are unique in Wales (NRW, 2018b). The 

bottlenose dolphin population of Cardigan Bay off the west coast of Wales has been estimated 

to consist of around 125 individuals (JNCC, 2019). The dolphins appear to use the inshore waters 

of Cardigan Bay for both feeding and reproduction, and in the summer months calves and 

juveniles are often observed with adult individuals or groups. The area is considered to support 

a significant presence of grey seals. 
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7.1.7. Pen Llŷn a'r Sarnau / Lleyn Peninsula and the Sarnau SAC (UK13117)  

The Pen Llŷn a’r Sarnau SAC encompasses areas of sea, coast and estuary that support a wide 

range of different marine habitats and wildlife, some of which are unique in Wales (NRW, 

2018c). 

Grey seals present within the site at any one time do not form a discrete population but are 

centred (in terms of abundance) on Cardigan Bay and are considered part of the SW England 

and Wales management unit. This population itself is not isolated but extends from SW 

Scotland to SW England and SE Ireland (individuals have been photographically recaptured 

among these regions42 and there are movements and exchanges with more distant 

populations (satellite tracked individuals have been tracked to/from France, west coast of 

Scotland and Ireland43). Tracking data (from a study using satellite tags to track seal 

movements and diving behaviour) show that seals moved from haul out sites on Bardsey 

Island and West Hoyle Sandbank to the east coast of Ireland, Inner Hebrides, and 

Pembrokeshire. 

Bottlenose dolphins are seen year-round in Cardigan Bay. The number of individuals increases 

during the summer months, as does group size reaching a peak in late September and October 

when quite large aggregations of more than 60 individuals may be seen. The dolphins are 

reported less frequently and in fewer numbers during the winter months, but this may partially 

be a reflection of poorer weather conditions and fewer observers watching the coast. Aerial 

surveys in Cardigan Bay in winter 2007 showed a clear preference for the offshore areas of the 

bay. Bottlenose dolphins do not form a discrete site based population within Pen Llŷn a’r Sarnau 

SAC but instead should be seen as part of a wider population that ranges across waters of the 

Irish Sea, and includes the Cardigan Bay SAC 

7.1.8. West Wales Marine SAC / Gorllewin Cymru Forol (UK0030397) 

The West Wales Marine / Gorllewin Cymru Forol site has been recognised as an area with the 

top 10% predicted persistent high densities of harbour porpoise (NRW & JNCC, 2015). The area 

included within the site covers important summer habitat for porpoises, while a part of this site 

in Cardigan Bay was also identified as important during winter. 

The site covers an area of 7,377km2, extending into the Irish Sea from the Llŷn peninsula in North 

Wales to Pembrokeshire in West Wales. It extends almost to the mid-line (UK EEZ) between the 

Republic of Ireland and Wales. The water depths within the site range between the Mean Low 

Water Tide (MLWT) level and 100m. Away from coastal areas, the depths largely fall within the 

range of 40-50m. The site contains a mixture of hard substrate and sediments, including rock, 

coarse sediment, sand and mud. The boundary encompasses part of the Pen Llŷn a’r Sarnau SAC, 
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the whole of the Cardigan Bay / Bae Ceredigion SAC and part of the Pembrokeshire Marine / Sir 

Benfro Morol SAC. 

7.1.9. North Anglesey Marine SAC / Gogledd Môn Forol (UK0030398)  

The North Anglesey Marine / Gogledd Môn Forol site has been recognised as an area with 

predicted persistent high densities of harbour porpoise (JNCC & NRW, 2015). The area included 

within the site covers important summer habitat for porpoises, which was identified as part of 

the top 10% persistent high-density areas for the summer seasons within the UK.  

The site covers an area of 3,249km2, reaching north-west from the island of Anglesey into the 

Irish Sea. It sits at the northern end of St George’s Channel, extending approximately half way 

across to the Republic of Ireland, skirting the national waters of the Isle of Man. The water 

depths within the site range between the Mean Low Water Tide (MLWT) level and 100m. Away 

from coastal areas, the depths largely fall within the range of 40-50m. The site contains a mixture 

of hard substrate and sediments, including rock, coarse sediment, sand and mud. 
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7.2. Conservation Objectives of Relevant Sites 

7.2.1. Slaney River Valley SAC (IE000781) 
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7.2.2. Lambay Island SAC (IE000204) 
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7.2.3. Saltee Islands SAC (IE000707) 

 

7.2.4. Rockabill to Dalkey SAC (IE003000)  

 

7.2.5. Pembrokeshire Marine SAC / Sir Benfro Forol (UK13116) 

  



 

                                           54 

 

7.2.6. Cardigan Bay SAC / Bae Ceredigion (UK12712)  
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7.2.7. Pen Llŷn a'r Sarnau / Lleyn Peninsula and the Sarnau SAC (UK13117)  

 

 

 

7.2.8. West Wales Marine SAC / Gorllewin Cymru Forol (UK0030397) 
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7.2.9. North Anglesey Marine SAC / Gogledd Môn Forol (UK0030398)  
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7.3. Impact Assessment 

The impacts on marine mammals are concerned with the noise generated by the proposed 

surveys and these are discussed in detail above in Section 5. 

In line with best practice guidelines (DAHG, 2014), which are now being incorporated into the 

standard operating procedures for geophysical surveys carried out in Irish waters, a qualified 

and experienced MMO will be employed during all multibeam, single beam, side-scan sonar and 

sub-bottom profiling surveys. MMO monitoring will include pre-start monitoring and ramp-up 

procedures ‘soft-start’. Appendix 2 contains details on the MMO Monitoring Protocols relevant 

to these surveys.  

In addition, a Marine Mammal Risk Assessment was carried out for the proposed works by IWDG 

Consulting (Berrow, 2019), which recommended the implementation of the best practice 

guidelines (DAHG, 2014) would enable the surveys to be carried out at any time of year, resulting 

in no significant impacts to marine mammals. This assessment can be seen in Appendix 3.  

7.3.1. Harbour porpoise Phocoena phocoena [1351] 

The implementation of the DAHG (2014) best practice guidelines will ensure no significant 

negative impact on harbour porpoises. As a result there will be no negative impact on the 

conservation objectives of the Rockabill to Dalkey Islands SAC, North Anglesey Marine SAC / 

Gogledd Môn Forol and West Wales Marine SAC / Gorllewin Cymru Forol and the integrity of 

these sites will not be impacted. 

7.3.2. Bottlenose dolphin Tursiops truncatus [1349] 

The implementation of the DAHG (2014) best practice guidelines will ensure that the proposed 

works will have no significant negative impact on bottlenose dolphins. As a result there will be 

no negative impact on the conservation objectives of the Cardigan Bay SAC / Bae Ceredigion 

and the Pen Llŷn a'r Sarnau / Lleyn Peninsula and the Sarnau SAC and the integrity of both sites 

will not be impacted. 

7.3.3. Grey seal Halichoerus grypus [1365] 

The implementation of the DAHG (2014) best practice guidelines will ensure that the proposed 

works will have no significant negative impact on grey seals. As a result there will be no negative 

impact on the conservation objectives of the Lambay Island SAC, Saltee Islands SAC, 

Pembrokeshire Marine SAC / Sir Benfro Forol, Cardigan Bay SAC / Bae Ceredigion and the Pen 
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Llŷn a'r Sarnau / Lleyn Peninsula and the Sarnau SAC and the integrity of these sites will not be 

impacted. 

7.3.4. Harbour seal Phoca vitulina [1365] 

The implementation of the DAHG (2014) best practice guidelines will ensure that the proposed 

works will have no significant negative impact on harbour seals. As a result there will be no 

negative impact on the conservation objectives of the Slaney River Valley SAC and Lambay 

Island SAC and the integrity of both sites will not be impacted. 

7.3.5. Twaite shad All [1365] 

The soft-start procedure which will be implemented as part of the implementation of the DAHG 

(2014) best practice guidelines will ensure that the proposed UHRS surveys will have no 

significant negative impact on Twaite shad. As a result there will be no negative impact on the 

conservation objectives of the Slaney River Valley SAC and the integrity of this site will not be 

impacted. 

8. Cumulative Impacts 

Energia is aware of two other nearby proposals. Hibernian Wind Power have a site investigation 

Foreshore licence which overlaps the northern section of the proposed wind farm area and most 

of the proposed cable route corridor. Their application stated that the geophysical and 

geotechnical surveys would be completed in 2018 and therefore will not overlap with the 

proposed Energia surveys. 

The Arklow Wind Farm Phase 2 site borders the northeastern edge of the proposed wind farm 

area. It is not known what surveys are planned as part of the Arklow Phase 2 expansion or when 

they might be carried out.  

Prior to the commencement of surveys, consultation will be carried out with other developers 

and government bodies to identify any overlap in survey timeframes. Where overlaps are 

identified, arrangements will be made to eliminate/minimise them. 

There are no other known projects or plans for the area, anticipated or developed that in 

combination with this proposal, could have a significant effect on a Natura 2000 site. 



 

                                           59 

9. References 

Astrup, J. 1999. Ultrasound detection in fish – a parallel to the sonar-mediated detection of bats 

by ultrasound-sensitive insects? Comparative Biochemistry and Physiology A: Comparative 

Physiology 124: 19-27 

Best, A.C.G. & J.A.B. Gray. 1980. Morphology of the utricular recess in the sprat. Journal of the 

Marine Biological Association of the United Kingdom 60: 703-715. 

Blaxter, J.H.S., Denton, E.J. & J.A.B. Gray. 1981. The auditory bullae-swimbladder system in late 

stage herring larvae. Journal of the Marine Biological Association of the United Kingdom 

61: 315-326. 

Berrow, S.D. 2019. Marine Mammal Risk Assessment of proposed South Irish Sea offshore 

windfarm. Report prepared for Energia Wind Farm Ltd. October 2019.  

Berrow, S.D., Whooley, P., O’Connell, M. & Wall, D. (2010). Irish Cetacean Review (2000-2009). 

Irish Whale and Dolphin Group, Kilrush, Co. Clare. 60pp. 

Cabioch, L., Amoureux, L., Gentil, F., Glacon, R., Retiere, C. O’Connor, B., McGrath, D., Könnecker, 

G., P. Dineen & B.F. Keegan. (in prep). Macrofaunal communities of the Celtic Sea. 

Cronin, M., Gerritsen, H., Reid, D. and Jessopp, M. (2016) Spatial overlap of grey seals and 

fisheries in Irish water, some insights using telemetry technology and VMS. PLoS ONE 11(9), 

e0160564.  

DAHG. 2012. Marine Natura Impact Statements in Irish Special Areas of Conservation – A 

Working Document. April 2012. Prepared by the National Parks and Wildlife Service of the 

DAHG. 

DAHG. 2014. Guidance to manage the risk to marine mammals from man-made sound sources 

in Irish waters. January 2014. 

DCENR. 2011. Fourth Strategic Environmental Assessment for Oil and Gas Activity in 

Ireland’s Offshore Waters: IOSEA4 Irish and Celtic Seas, Environmental Report. Xodus 

Group on behalf of DCENR. 

DEHLG. 2009. Appropriate Assessment of Plans and Projects in Ireland - Guidance for Planning 

Authorities (Revised February 2010). 

Denton, E.J. & J.H.S. Blaxter. 1979. The mechanical relationships between the clupeoid 

swimbladder, inner ear and lateral line. Journal of the Marine Biological Association of the 

United Kingdom 56: 787-807. 

Denton, E.J. & J.A.B. Gray. 1979. The analysis of sound by the sprat ear. Nature 282: 406-407. 

European Commission. 2000. Managing Natura 2000 Sites: The provisions of Article 6 of the 

‘Habitats’ Directive 92/43/EEC. Office for Official Publications of the European 

Communities, Luxembourg. 



 

                                           60 

European Commission. 2002. Assessment of plans and projects significantly affecting Natura 

2000 sites. Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats 

Directive 92/43/EEC. Office for Official Publications of the European Communities, 

Luxembourg. 

European Commission. 2007. EU Guidance document on Article 6(4) of the 'Habitats Directive' 

92/43/EEC. Clarification of the concepts of: alternative solutions, imperative reasons of 

overriding public interest, compensatory measures, overall coherence, opinion of the 

Commission. 

Hardisty, M.W. 1969. Information on the growth of the ammocoete larvae of the anadromous 

sea lamprey Petromyzon marinus in British rivers. Journal of Zoology 159: 139-144. 

Hawkins, A.D. & Johnstone, A.D.F. (1978). The hearing of the Atlantic salmon, Salmo salar. J. 

Fish. Biol., 13:655-673. 

JNCC. 2019. SAC Descriptions. https://sac.jncc.gov.uk/site Accessed 23-8-2019. 

Kiely, O., Lidgard, D., McKibben, M., Connolly, N. and Baines, M. (2000) Grey seals: Status and 

Monitoring in the Irish and Celtic Seas. Maritime Ireland / Wales INTERREG 1994-1999. 

Louis, M., Viricel, A., Lucas, T., Peltier, H., Alfonsi, E., Berrow, S., Brownlow, A., Covelo, P., Dabin, 

W., Deaville, R., de Stephanis, R., Gally, F., Gauffier, P., Penrose, R., Silva, M.A., Guinet, C. 

and Benoit S-B. (2014) Habitat-driven population structure of bottlenose dolphins, Tursiops 

truncatus, in the North-East Atlantic. Molecular Ecology 23, 857-874. 

Berrow, S.D. 2019. Marine Mammal Risk Assessment of proposed South Irish Sea offshore 

windfarm. Report prepared for Energia Wind Farm Ltd. October 2019.  

Maitland, P.S. 2003. Ecology of the river, brook and sea lamprey. Conserving Nature 2000 Rivers 

Ecology Services No. 5. English Nature, Peterborough. 

Mackie, A.S.Y. 1990. Offshore benthic communities of the Irish Sea. In: The Irish Sea: an 

environmental review. Part 1. Nature conservation (ed. Irish Sea Study Group). 

Liverpool University Press, Liverpool: 169-218. 

Marine Institute. 2019. Data from the Infomar and EMODnet seabed substrata themes accessed 

through Ireland’s Marine Atlas at http://atlas.marine.ie/, September, 2019 '. 

Mirimin, L., Miller, R., Dillane, E., Berrow, S.D., Ingram, S., Cross, T.F. & E. Rogan. 2011. Fine-scale 

population genetic structuring of bottlenose dolphins using Irish coastal waters. Animal 

Conservation 1-12. 

Nedwell, J.R., Edwards, B., Turnpenny, A.W.H. & Gordon, J. 2004. Fish and marine mammal 

audiograms: a summary of available information. Subacoustech report ref: 534R0214. 

NPWS. 2010a. Site Synopsis Cahore Marshes SPA (IE004143). 

NPWS. 2010b. Site Synopsis The Raven SPA (IE004019). 

https://sac.jncc.gov.uk/site


 

                                           61 

NPWS. 2011a. Slaney River Valley SAC (site code: 0781). Conservation objectives supporting 

document-marine habitats and species Version 1. August 2011 

NPWS. 2011b. Saltee Islands SAC (site code: 0707) Conservation objectives supporting document 

marine habitats and species Version 1 July 2011. 

NPWS. 2012. Site Synopsis Wicklow Head SPA (IE004127). 

NPWS. 2013a. Blackwater Bank SAC (site code: 2953). Conservation objectives supporting 

document - Marine Habitat Version 1. April 2013. 

NPWS. 2013b. Long Bank SAC (site code: 2161). Conservation objectives supporting 

document - Marine Habitat Version 1. February 2013. 

NPWS. 2013c. Site Synopsis Buckroney-Brittas Dunes and Fen SAC (IE000729) 

NPWS. 2013d. Site Synopsis Kilpatrick Sandhills SAC (IE001742) 

NPWS. 2013e. Site Synopsis Saltee Islands SAC (IE000707). 

NPWS. 2014a. Site Synopsis Lambay Island SAC (IE000204). 

NPWS. 2014b. Site Synopsis Rockabill to Dalkey Island SAC (IE0003000). 

NPWS. 2015. Site Synopsis Slaney River Valley SAC (IE0000781). 

NPWS. 2016. Conservation Objectives: Cahore Polders and Dunes SAC 000700. Version 1. National 

Parks and Wildlife Service, Department of Arts, Heritage, Regional, Rural and Gaeltacht 

Affairs. 

NPWS. 2017. Conservation Objectives: Buckroney-Brittas Dunes and Fen SAC 000729. Version 1. 

National Parks and Wildlife Service, Department of Arts, Heritage, Regional, Rural and 

Gaeltacht Affairs. 

NPWS. 2017. Conservation Objectives: Kilpatrick Sandhills SAC 001742. Version 1. National Parks 

and Wildlife Service, Department of Arts, Heritage, Regional, Rural and Gaeltacht Affairs. 

NPWS. 2018. Site Synopsis Cahore Polders and Dunes SAC (IE000700) 

NRW, 2018a. Pembrokeshire Marine / Sir Benfro Forol Special Area of Conservation: 

Indicative site level feature condition assessments 2018. NRW Evidence Report Series, 

Report No: 233, 67pp, NRW, Bangor. 

NRW. 2018b. Cardigan Bay/ Bae Ceredigion Special Area of Conservation. Advice provided by 

Natural Resources Wales in fulfilment of Regulation 37 of the Conservation of Habitats and 

Species Regulations 2017. March 2018 

NRW. 2018c. Pen Llŷn a’r Sarnau / Lleyn Peninsula and the Sarnau Special Area of Conservation 

Advice provided by Natural Resources Wales in fulfilment of Regulation 37 of the 

Conservation of Habitats and Species Regulations 2017. March 2018 

NRW and JNCC. 2015. SAC Selection Assessment Document: West Wales Marine / Gorllewin 

Cymru Forol. January, 2016. Natural Resources Wales and Joint Nature Conservation 

Committee, UK. 



 

                                           62 

JNCC and NRW. 2015. SAC Selection Assessment: North Anglesey Marine / Gogledd Môn Forol. 

January, 2016. Joint Nature Conservation Committee, UK. 

O’Brien, J.M., Berrow, S.D., Ryan, C, McGrath, D., O’Connor, I., Pesante, P., Burrows, G., Massett, 

N., Klötzer, V. & P.Whooley. 2009. A note on long-distance matches of bottlenose dolphins 

(Tursiops truncatus) around the Irish coast using photo-identification. Journal of Cetacean 

Research and Management 11(1): 71-76. 

Ó Cadhla, O., Keena, T., Strong, D., Duck, C. & L. Hiby. 2013. Monitoring of the breeding 

population of grey seals in Ireland, 2009 - 2012. Irish Wildlife Manuals, No. 74. National 

Parks and Wildlife Service, Department of the Arts, Heritage and the Gaeltacht, Dublin, 

Ireland. 

Ó Cadhla, O., Strong, D., O’Keeffe, C., Coleman, M., Cronin, M., Duck, C., Murray, T., Dower, P., 

Nairn, R., Murphy, P., Smiddy, P., Saich, C., Lyons, D. & Hiby, A.R. (2007). An assessment of 

the breeding population of grey seals in the Republic of Ireland, 2005. Irish Wildlife 

Manuals No. 34. National Parks & Wildlife Service, Department of the Environment, 

Heritage and Local Government, Dublin, Ireland.  

O'Connell, C. 1995. The gas bladder and its relation to the inner ear in Sardinops caerulea and 

Engraulis mordax, Fisheries Bulletin of the United States, 56: 501-533. 

Popper, A.N. 2005. A review of hearing by sturgeon and lamprey. Prepared for U.S. Army Corps 

of Engineers by Environmental Bioacoustics LLC. 

Richardson, W.J., Greene, C.R.G. jr., Malme, C.I. & D.H. Thomson. 1995. Marine Mammals and 

Noise. Academic Press, San Diego, 576 pp. 

Ritter, F. 2012. Collisions of sailing vessels with cetaceans worldwide: First insights into a 

seemingly growing problem. Journal of Cetacean Research and Management 12(1), 119-

127. 

Taverny C. 1991. Pêche biologie ecologie des Aloses dans le Systeme Gironde-Garonne-

Dordogne. Unpublished PhD thesis, University of Bordeaux. 

 

 

 

 



 

 

Appendix 1 

Consultation 

 



 

 

 

The Manager, 

Development Applications Unit, 

Department of Culture, Heritage and the Gaeltacht, 

Newtown Road, 

Wexford 

 

Our Ref: ENE1517 

20/08/2019 

 

Dear Sir/Madam, 

 

RE: Site Investigation Foreshore Licence Application for Marine Surveys 

 

Energia Offshore Wind Limited are applying to the Department of Housing, Planning and Local 

Government for a site investigation foreshore licence to assess the suitability of a location for an 

offshore wind development. 

The proposed offshore wind farm area is located off the coast of Co. Wexford and covers 438km2. 

The inshore area from Cahore Point to Kilmichael Point, Co. Wexford will be investigated for 

suitability for a cable route to shore and covers an area of 120km2. The proposed wind farm area and 

cable corridor do not overlap with any Natura 2000 sites. The proposed wind farm area borders the 

Blackwater Bank SAC (IE002953) along its southwestern boundary and the southwestern tip borders 

the Carnsore Point SAC (IE002269). The Long Bank SAC is located 1.8km west of the proposed wind 

farm area. No survey work will be carried out in these Natura 2000 sites. The location of the site can 

be seen in the accompanying map. 

The proposed wind farm would have a capacity of 600 to 1,330MW. Depending on the size of the 

final turbines selected for the development, the number of turbines could range from a minimum of 

50 (12MW turbines, 600MW total capacity) to a maximum of 166 turbines (8MW turbines, 1,330MW 

capacity). 

The surveys and investigations required to gather all baseline data include the following: 

• Geophysical to include for example magnetometer survey, multibeam 

echosounder, side scan sonar, sub-bottom profiler using ‘pinger’ system and ultra 

high resolution seismic (sparker/boomer); 

• Geotechnical investigations to include for example grab sampling, cone 

penetration testing (CPT), vibrocores and boreholes; 



 

 

 

• Archaeological assessment to include assessment of archaeological significance 

of identified targets, identification and assessment of metallic and other targets 

recorded during marine survey; 

• Ecological surveys to include benthic ecology, intertidal ecology, mammals and 

birds, fisheries, water quality; and 

• Oceanographic and meteorological surveys to include for example ADCP, wind 

measurement device, metocean buoy. 

The exact locations and number of boreholes, CPT, vibrocores and grabs will be finalised following 

completion of a desk-based geophysical assessment, the geophysical surveys and the archaeological 

assessment. The collection of CPTs, boreholes, grab samples and cores will be split over two 

geotechnical campaigns. All known archaeological features in the area will be avoided when 

selecting survey locations.  

The proposed time frame and duration of the works are:  

1. Geophysical Surveys (including archaeology) – Spring/Summer 2020 (4-5 month 
campaign) 

2. Preliminary Geotechnical Surveys - Autumn 2020 (2 months) 

3. Completion campaign - Spring/Summer 2021 (5.5 – 6.5 months) 

4. Ecological surveys - Winter 2019 (2 years duration, seasonal) 

5. Wind resource monitoring - Spring 2020 (Min 12 months, Max 36 months) 

6. Oceanographic monitoring - Spring/Summer 2020 (period of up to 2 months) 

Energia Offshore Wind Limited would like to take this opportunity to inform DCHG of our proposal 

and we welcome any advice or commentary that you may have at this stage. 

If you require any additional information or would like a meeting at any stage please do not hesitate 

to contact me. 

 

Yours sincerely, 

 

Caroline Roche, Ph.D 

Offshore Environmental & Consents Manger 

caroline.roche@energia.ie  087 738 7400 

 

mailto:caroline.roche@energia.ie
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MMO Monitoring Protocol 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 3 

Marine Mammal Risk Assessment 
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MARINE MAMMAL RISK ASSESSMENT OF PROPOSED SOUTH IRISH SEA OFFSHORE 

WINDFARM  
 

Prepared by  
Simon Berrow and Dave Wall 

 

 
IWDG Consulting, Merchants Quay, Kilrush, Co Clare 

 
1 | INTRODUCTION 

 

The Irish Whale and Dolphin Group (IWDG) were contracted by Energia Wind Farm Ltd. to carry out a Marine 
Mammal Risk Assessment for site investigation works to assess the suitability of a site for an offshore wind farm 
off the Wexford coast. The proposed site is 11.5km offshore and extends east to waters c. 70m deep and covers 
an area of 415 km2. 
 
1.1|  PROPOSED WORKS 

 
The proposed survey area is wholly within the foreshore and the survey area outlined in Figure 1 below. It consists 
of a proposed offshore wind farm survey area (c. 415km2) and an inshore cable corridor (c. 400 km2). Both of these 
areas covered by this MMRA are considerable larger than the area required for development, however they are 
required at this stage to ensure that an appropriate survey extent and effort can be carried out throughout the 
site. 
 
2 | METHODS 

 

The risk assessment was based on a review of the available literature and data sources. Maps of the distribution 
of cetacean sightings in the area of interest and adjacent waters were prepared using data from the Irish Whale 
and Dolphin Group’s casual sightings database (IWDG, accessed 30th September 2019).  
 
 
3 | LEGAL STATUS 

 

Irish cetaceans and pinnipeds are protected under national legislation and under a number of international 
directives and agreements which Ireland is signatory to. All cetaceans as well as grey and harbour seals are 
protected under the Wildlife Act (1976) and amendments (2000, 2005, 2010 and 2012). Under the act and its 
amendments it is an offence to hunt, injure or wilfully interfere with, disturb or destroy the resting or breeding 
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place of a protected species (except under license or permit). The act applies out to the 12 nm limit of Irish 
territorial waters. 

  
Figure 1. Location of Proposed Offshore Windfarm and inshore cable corridor survey areas 

 
All cetaceans and pinnipeds are protected under the EC Habitats Directive. All cetaceans are included in Annex IV 
of the Directive as species ‘in need of strict protection’. Under this Directive, the harbour porpoise (Phocoena 
phocoena), bottlenose dolphin (Tursiops truncatus), grey seal (Halichoerus grypus) and harbour seal (Phoca 
vitulina) are designated Annex II species which are of community interest and whose conservation requires the 
designation of special areas of conservation.  
 
Ireland is also signatory to conservation agreements such as the Bonn Convention on Migratory Species (1983), 
the OSPAR Convention for the Protection of the Marine Environment of the northeast Atlantic (1992) and the 
Berne Convention on Conservation of European Wildlife and Natural Habitats (1979). 
 
In 2007, the National Parks and Wildlife Service (NPWS) of the Department of Arts, Heritage and the Gaeltacht 
produced a ‘Code of Practice for the Protection of Marine Mammals during Acoustic Seafloor Surveys in Irish 
Waters (NPWS, 2007). These were subsequently reviewed and amended to produce ‘Guidance to manage the risk 
to marine mammals from man-made sound sources in Irish waters’ (NPWS, 2014) which include mitigation 
measures specific to geophysical surveys. The guidelines recommend that listed coastal and marine activities be 
subject to a risk assessment for anthropogenic sound-related impacts on relevant protected marine mammal 
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species to address any area-specific sensitivities, both in timing and spatial extent, and to inform the consenting 
process. 
 
Once the listed activity has been subject to a risk assessment, the regulator may decide to refuse consent, to grant 
consent with no requirement for mitigation, or to grant consent subject to specified mitigation measures. 
 
 
4 | BASELINE ENVIRONMENT 

 

4.1 | Ambient Noise Levels 

 
The ambient noise levels at the site are not known with the closest site with available data is Dublin Port and 
Harbour (Beck et al. 2013). Noise at this site will be elevated compared to the proposed windfarm site and is 
therefore not that relevant. Ambient noise off the Wexford coast is expected to be dominated by environmental 
noise (e.g. tidal movement of water and sediment, and wind and wave noise) and shipping noise, with vessels 
accessing Arklow and Wexford Harbours and transiting the site.  
 
 
4.2 | Cetaceans 
 
A review of cetacean (whale, dolphin and porpoise records) submitted to the IWDG during the period 1 January 
2000 to present was accessed on 30th September 2019 and mapped. To date, 154 validated records were available 
from this period.  
 

Table 1. Cetacean sightings (including IWDG downgrades) recorded off the Wexford coast from 2000-2019 
 

  Sightings Individuals 

Harbour Porpoise 64 162 

Common dolphin 10 526 

Bottlenose dolphin 13 561 

Risso's dolphin 15 59 

Dolphin species possibly harbour porpoise 24 121 

Dolphin species 12 236 

   

Humpback whale 6 6 

Minke whale 3 4 

Whale sp.  3 4 

Cetacean species 2 2 

   

Others   

Basking Shark  2 2 

      

Total 154 1179 
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Most records were of harbour porpoise (64 or 41.6% of records) followed by Risso’s dolphin (15 records, 9.7%), 
bottlenose dolphin (13 records, 9.7%) and common dolphin (10 records, 6.5%) (Table 1). Humpback and minke 
were the two baleen whales reported (Mysticetes), with maybe, surprisingly, more records of humpbacks than 
minke whales (Table 1).   
 
In addition to cetacean records the IWDG have two records of basking sharks (Cetorhinus maximus) from the area. 
 
Arklow Windfarm Surveys  
 
Arklow windfarm site borders the north of the proposed site. It is unlikely that the marine mammal community 
described for the Arklow Windfarm is representative as surveys were designed primarily for seabirds and half 
were carried out in seastates up to 3 and 4, which are too high to detect harbour porpoise visually. Also surveyors 
surveying seabirds are only surveying an areas up to 300m from the vessel (ESAS methodology) and these marine 
mammal sightings should be considered as “casual” sightings. However, it does provide additional data on the 
marine mammal community that may be expected to occur. Field surveys carried out in 2000-2001, recorded 
harbour porpoise and Risso’s dolphins during 12 months of site surveys (Coveney and Phalan, 2001). Harbour 
porpoise were by far the most widespread and abundant with only two sightings of Risso’s dolphin, both 
considered to be the same pod. High numbers of sightings of harbour porpoise on the Arklow bank in July 
suggested this was a favoured area but data were too few for certainty. There were only three sighting of seals 
(thought to be all grey) during the surveys.  
 
IWDG Nearshore Survey 
 
Concurrent visual and acoustic surveys for cetaceans were carried out in a survey block in the southern Irish Sea 
in August 2011 (Berrow et al. 2011) to investigate species distribution, relative abundance and absolute 
abundance where possible. In the southern Irish Sea 14 cetacean sightings were recorded, all harbour porpoise 
and sightings of a single common seal and two sightings of single grey seals (Figure 2). This provided sighting rates 
of harbour porpoise of 0.10 harbour porpoise per km or 1.91 sightings per hour. Relative abundance was 
estimated at 0.16 harbour porpoise per km or 3.00 individuals per hour. It was not possible to derive a robust 
abundance estimate. The adult to sub-adult ratio was 3.4:1 or 23% (juveniles and calves) and the adult to calf ratio 
was 17:1 or 6%. This survey suggested harbour porpoise densities are lower in the southern Irish Sea compared 
to areas further north.  
 
A concurrent PAM survey was carried out with a total of 11 acoustic events recorded. When using the 10-minute 
sampling rule to separate encounters, this equated to 9 acoustic encounters, comprising exclusively of harbour 
porpoise detections (Figure 3). Five acoustic detections were recorded without a corresponding visual record.  
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Figure 2. Relative abundance of harbour porpoise and seals in the southern Irish Sea on the 2nd August 2011  
(from Berrow et al. 2011) 

 
 

 

 

 

 

 

 

 

 

 

Figure 3. Acoustic survey effort (grey line) and 
acoustic detections of harbour porpoise (from 
Berrow et al. 2011) 
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4.2.1 Species Accounts - Odontocetes 
 
Harbour porpoise (Phocoena phocoena) 
 
Harbour porpoise are the most widespread and abundant cetacean in inshore Irish waters, with highest 
abundances in the north Irish Sea (Berrow et al. 2010). Harbour porpoise were sighted throughout the area of 
interest along the coast with concentrations to the south of the site off Wexford Harbour and along the coast 
between Ballgarrett and Kilmichael Point (Figure 4).  
 
There are no sightings within the proposed windfarm site but there is a large number in the cable corridor. This 
does not imply there are no porpoises in the windfarm site, it reflects the sightings effort with more coverage of 
coastal areas. Harbour porpoises are known to particularly associate with areas of strong tidal currents but can be 
hard to observe from any distance and thus the lack of sightings offshore are likely to reflect the fact that many 
sightings were made from land and should not be interpreted as no animals occurring within the proposed 
windfarm site. Sightings on the bank are also hampered by strong currents leading to high sea states and vessels 
giving them wide clearance.  
 
Sightings of harbour porpoise have occurred in all months with a peak in numbers during the summer.   
 
 

 
Figure 4. Harbor porpoise sightings in and adjacent to the proposed windfarm site 
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(from IWDG accessed September 2019) 
 

           

Pie Chart – Months with 2% or more of all sightings of that species Histogram - % of all sightings of that species per month 

 
Bottlenose dolphin (Tursiops truncatus) 
 
Bottlenose dolphins are occasionally recorded off Co Wexford (Figure 5). Bottlenose dolphins are widespread and 
relatively abundant off the Irish coast with most sightings along the western seaboard (Berrow et al. 2010). Recent 
genetic evidence (Mirimin et al. 2011) suggests the existence of three discrete populations of bottlenose dolphins 
in Ireland: the Shannon Estuary, an inshore population and an offshore population that ranges from the Bay of 
Biscay and the Azores (Louis et al. 2014). The inshore population is highly mobile and photo-identification has 
shown individuals recorded off Co Wexford to be part of this population (O’Brien et al. 2009). Bottlenose dolphins 
were more coastal and occurred to the south outside Wexford Harbour and south of Arklow but none within the 
proposed windfarm site (Figure 5). They have been recorded throughout the year.  

           

Pie Chart – Months with 2% or more of all sightings of that species Histogram - % of all sightings of that species per month 

 
Common dolphin (Delphinus delphis) 
 
Common dolphins are distributed around the entire Irish coast but highest concentrations are off the southwest 
and west coasts (Berrow et al. 2010). However, in the winter large numbers of common dolphins enter the Celtic 
sea to feed on schools of pelagic fish such as herring and sprat. Common dolphins were recorded throughout the 
site but only occasionally (Figure 5).  
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Pie Chart – Months with 2% or more of all sightings of that species Histogram - % of all sightings of that species per month 

 
 

 
Figure 5. Common and bottlenose dolphin sightings in and adjacent to the proposed windfarm site 

(from IWDG accessed September 2019) 
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Risso’s dolphin (Grampus griseus) 
 
Risso’s dolphins in Ireland are patchily distributed around the Irish coast but seem to favour islands, especially off 
West Kerry, Galway and the Saltee Islands, Co Wexford (Berrow et al. 2010). Risso’s dolphin were sighted almost 
exclusively to the south of the site near Carnsore point and south of Wexford Harbour. There were no sightings 
within the site of the proposed windfarm (Figure 6). Most sightings were during the summer. 
 

           

Pie Chart – Months with 2% or more of all sightings of that species Histogram - % of all sightings of that species per month 

 

 
Figure 6. Risso’s and Unidentified dolphin sightings in and adjacent to the proposed windfarm site 

(from IWDG accessed September 2019) 
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There were 12 sightings of unidentified dolphins which could not be identified to species level. This accounts for 
7.8% of records. Most were inshore along coast and not within the proposed windfarm site (Figure 6) and would 
mostly likely be bottlenose dolphins or to a lesser extent common dolphins. 

 

4.2.2 Species Accounts - Mysticetes 
 
Minke whale (Balaenoptera acutorostrata) 
 
Minke whales are widespread and abundant in inshore Irish waters from May to October (Berrow et al. 2010). But 
there were only three minke whales sightings and none within the site (Figure 7). 
 
Humpback whale (Megatera novaengliae) 
 
Humpback whales are regularly recorded off the south coast of Ireland especially during winter (Ryan et al. 2015). 
There were six sightings of humpbacks whales, all between 17 and 24 January 2011 and likely to be the same 
individual. All sightings were along the coast to the north of Wexford Harbour with one sighting from within the 
proposed windfarm site. There were three sightings of unidentified whales or cetacean species. Basking sharks 
were reported on two occasions, one in July and one in August. 
 

 
Figure 7. Humpback and minke whale sightings in and adjacent to the proposed windfarm site 

(from IWDG accessed September 2019) 
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4.3 | Pinnipeds 

 
Grey and harbour seals are distributed around the entire Irish coast with grey seals being more abundant along 
the western seaboard (Cronin et al. 2004; O’Cadhla et al. 2007; O’Cadhla and Strong 2008). 
 
Harbour Seal (Phoca vitulina) 
 
There were no harbour seal haul-out or breeding sites recorded near Kilmore Quay during the National Parks and 
Wildlife Service (NPWS) surveys during 2002 or 2003. A small number of harbour seals (six) have been recorded 
hauled out at Dungarvan (Cronin et al. 2004). Harbour seals generally forage close to their haul out sites and are 
unlikely to occur at the proposed windfarm site. 
 

 
Figure 8. Map of the locations of groups of harbour seals recorded on the south coast of Ireland, August 2003 

(from Cronin et al. 2004). 
 
Slaney River Valley SAC 
 
The Slaney River Valley SAC (Site Code 000781) occurs c. 20km to the west of the southern edge of the proposed 
windfarm site and is a site of regionally significance for Harbour Seal. Harbour seal occurs year-round in Wexford 
Harbour where several sandbanks are used for breeding, moulting and resting activity (NPWS, 2011). NPWS report 
in their site synopsis that at least 27 individuals regularly occur within the site (Lockley, 1966, Cronin et al. 2004) and 
unpublished National Parks and Wildlife Service records. The Conservation Objectives for Harbour Seal in the Slaney 
River Valley SAC are: 
 

- Species range within the site should not be restricted by artificial barriers to site use.   
- The breeding sites should be maintained in a natural condition.  
- The moult haul‐out sites should be maintained in a natural condition.  
- The resting haul‐out sites should be maintained in a natural condition.  
- Human activities should occur at levels that do not adversely affect the harbour seal 

population at the site. 
 
Grey Seal (Halichoerus grypus) 
 
Grey seals are regularly reported hauled out on sandbanks in the mouth of Wexford Harbour and on the Raven 
sandbar. Kiely et al. (2000) carried out 14 surveys of the Raven Point between June 1997 and December 1998 and 
counted a mean of 75 grey seals hauled out. Numbers peaked in the summer but were consistently high during 
the breeding season and female moult period.  
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Cronin et al. (2004) reported 25 seals hauled out on 19th August 2003 during an aerial survey for harbor seals. A 
further 30 grey seals were reported at Carnsore Point and 17 on Tuskar Rock on the same day.  
 
O’Cadhla et al. (2007) reported 130 hauled out on the Raven spit and banks on 6th March 2007 during an aerial 
survey during the moulting period, which are numbers of national significance. Only 1 grey seal pup was reported 
during an aerial survey of grey seal breeding sites in 2005, suggesting the site is more important for moulting and 
resting than breeding.  
 

 
Figure 9. Map of the locations of grey seals pupping locations recorded on the south coast of Ireland in 2005 

(from O’Cadhla et al. 2007). 
 
Cronin et al. (2016) captured 19 grey seals off the Raven Point, Wexford Harbour Co. Wexford, off southeast 
Ireland in March 2013 and 2014 and had Fastloc/GSM tags (SMRU Ltd, UK) deployed on them. The distribution of 

tagged seals shows they use the area of interest for 
foraging, but occur mainly towards the southern end of 
the site.  
 
The nearest protected site for seals is Great Saltee SAC 
off the south Wexford coast over 40km by sea from the 
southern edge of the proposed windfarm site. Grey 
seals forage locally and may also range long distances 
and may occasionally swim upriver when foraging. Kiely 
et al. (2000) reported individual grey seals moving 
between colonies off southwest Wales and the Raven 
Point, suggesting some of the seals recorded during the 
high counts in the moulting period could originate from 
colonies outside Ireland.  
 

 

Figure 10. Distribution of tagged seals and 

fishing effort (from Cronin et al. 2016). 
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The conservation status of grey and harbour seals in Ireland has been assessed as favourable (NPWS, 2019), 
although excessive disturbance at key breeding and haul-out sites can have a significant negative impact (NPWS, 
2008).  

 
 

5 | IMPACT ASSESSMENT 

 

5.1 | Description of Activities  
 
Investigation/Environmental Impact Assessment (EIA) stage 
 
The geophysical and geotechnical surveys will be confined to the proposed offshore development area and cable 
route corridor. The proposed activity involves various marine surveys to assist in the selection of the optimum 
offshore wind farm location and onshore cable route for a proposed offshore wind farm off the Co. Wexford 
coastline. 

It is important to note at this stage that no marine surveys will be carried out within a Natura 2000 site. The 
potential windfarm site and landfall sites selected for investigation were selected to avoid Natura 2000 sites. 

The marine surveys will include: 

 

1. Bathymetry - seabed levels/water depths 
Multibeam echo sounder (MBES) - Indicative examples include GeoAcoustics GeoSwath Plus interferometric echo 
sounder (250 KHz operating frequency)/ Kongsberg EM710 (300-500 KHz operating frequency sound pressure 
levels in the range of 200-228dB re1μPa at 1 metre range), Teledyne Reson SeaBat T50-R (190-420 KHz operating 
frequency) or similar. 
 

2. Seabed type and targets 
Side Scan Sonar - Indicative example is a GeoAcoustics 160 system, Klein Hydro Scan or similar (410kHz 
transducers). SSS typically operate within a frequency range of 100-500kHz with source levels at 235dB re 1μPa 
at 1 metre range. 
 

3. Seabed geology 
Sub-Bottom Profiling- Indicative examples include Sub-bottom Profiler GeoAcoustics 5430A profiling system, 
Edgetech 3100 or similar ‘pinger’ system, Ultra High Resolution Seismic (UHRS) (sparker/boomer) Applied 
acoustics boomer plate AA251/AA301 or similar, Seismic Energy Source Applied acoustics CSP-L or similar. The 
frequencies for the UHRS could range from between 300Hz to 1.2kHz (300 –1,200Hz) with source levels of 226dB 
re 1μPa at 1 metre. Pingers operate in the range of 3.5kHz to 12kHz (3500 – 12,000Hz) with source levels of 
200dB re 1μPa at 1 metre. 
 
4. Marine archaeology/wrecks/UXO targets, cables and pipelines 
Magnetometry (Total Magnetic Field Survey) Indicative example is a Geometrics G-882 caesium vapour 
magnetometer, Seaspy or similar. The equipment will operate within a frequency range of 100-500kHZ (100,000-
500,000Hz) with source levels at 235dB re 1μPa at 1 metre range. 
 
5. Grab / Vibrocore Sampling 
Modular vibrocorer or similar. The nominal frequency is approximately 50 Hz. 
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6. Cone Penetration Tests 
Seabed CPT and deck-push CPT 
 
7. Boreholes – Drilling rig 
8.       Trial Pits - Excavator 

  
Dedicated survey vessels will be used which are appropriate to the water depth of the survey area. A vessel with 
a shallow water draft will be utilised for the shallow water survey area and a larger vessel will be used from the 
10m depth contour to the southern limit of the survey area. The exact vessels and equipment to be utilised will 
be confirmed by the survey contractor prior to survey commencement. 
 
Timing  
 
Subject to securing the necessary consents, it is anticipated that the non-intrusive geophysical works will occur in 
Spring/Summer 2020 over the course of a 4 month campaign. It is anticipated that the preliminary intrusive 
geotechnical works will occur during summer/autumn 2020 over the course of a two month campaign. It is 
envisaged that this preliminary campaign will consist of 20 bore holes, 30 seabed CPTs and the vibro 
coring/grabbing. The precise locations of these sampling sites will be subject to results of the geophysical and 
archaeological surveys. The completion campaign is anticipated to occur in Spring/Summer 2021 and this is 
expected to take 4 to 5 months. The exact number of boreholes and deck-push CPTs will be determined following 
the completion of the preliminary campaign. 
 
 
5.2 | Literature Review of Impacts and Mitigation 
 
The NPWS ‘Guidance to manage the risk to marine mammals from man-made sound sources in Irish waters – 
January 2014’ recommends that listed coastal and marine activities, undergo a risk assessment for anthropogenic 
sound-related impacts on relevant protected marine mammal species to address any area-specific sensitivities, 
both in timing and spatial extent, and to inform the consenting process. It is required that such an assessment 
must competently identify the risks according to the available evidence and consider (i) direct, (ii) indirect and (iii) 
cumulative effects of anthropogenic sound (NPWS, 2014).  
 
Under current legislation in Ireland, it is an offence to disturb or injure a marine mammal whether this occurs via 
introduced sound or another anthropogenic source. The induction of temporary or permanent tissue damage and 
a Temporary Threshold Shift (TTS) in hearing sensitivity, which can have negative effects on the ability to use 
natural sounds (e.g., to communicate, navigate, locate prey) for a period of minutes, hours or days may constitute 
such an injury. NPWS (2014) consider that anthropogenic sound sources with the potential to induce TTS in a 
receiving marine mammal contain the potential for both (a) disturbance, and (b) injury to the animal. 
 
A risk assessment, following NPWS Guidelines, was conducted based on the published literature, data from the 
IWDG sightings databases and knowledge of the study area.  
 
5.2.1 Multi-beam, side-scan and sub-bottom profiling 
 
There have been few studies on the effects of multi-beam, side scan sonar or sub-bottom profiling on marine 
mammals. Both Odontocetes (toothed whales) and Mysticetes (baleen whales) have been recorded either 
regularly or occasionally at the proposed windfarm site so here we considered the effects on both groups as well 
as seals. The source level is very high (226dB re 1μPa at 1 metre for sparker/boomer and pingers with source levels 
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of 200dB re 1μPa at 1 metre) but the very high frequencies suggests the will be little penetration away from the 
source vessel and they are at a high enough frequency not to overlap with the most sensitive cetacean 
frequencies.  
 
Review of studies of best practice (from O’Brien et al. 2005)  
 
Multi-beam technology has been used in seafloor mapping for a long period but despite this there is little 
information on the effects on marine mammals.  The following is a description of various studies undertaken 
internationally where multi-beam acoustic technology has been used.  Included in each study are mitigation 
measures followed by each company to minimise the potential risk to marine mammals present in these areas 
during operations.         
 
Restrictions on the use of multibeam systems in Antarctic waters, decreed by the German Federal Environmental 
Agency (UBA), September 2003. 
 
The UBA categorized multibeam (MB) operations as minor or transitory impacts to the environment.  The biggest 
concerns of the UBA were the source level of 237 db rel 1µPas@1m and the presumed side-lobes of unknown 
energy and propagation.  The UBA believed that this source level caused a potential risk to harm marine mammals.  
Continuous MB-measurements are in Germany only imposed with the following restrictions and limitations:   
 

1. continuous visual (three observers) and acoustical monitoring of the ship’s vicinity for the appearance of 
marine mammals  

2. one hour before beginning the MB-survey, a soft start-up with reduced transmission power 
3. at night and during bad weather visibility conditions MB-operation is not permitted 
4. in the case of appearance of one or more mammals the MB-operation has to be interrupted 
5. MB-operations are not permitted within a distance of 5km to the sea-ice and the shelf-ice edge. 

 
The assessment of the impact of multibeam sonar signals on the environment, as performed by the UBA, is based 
on the theoretical assumption that marine mammals can be ensonified by the fan-shaped sonar beam which could 
result in a TTS (temporary threshold shift) or PTS (permanent threshold shift) and lead to disorientation and finally 
to stranding of marine mammals.  The statistical probability of crossing a cetacean with a narrow multi-beam fan 
several times, or even once, is very small.  However it cannot be excluded with a 100% probability that a marine 
mammal could be exposed to such a sonar signal.   
 
Oceanographic Surveys in the Southern Gulf of California 
 
The National Marine Fisheries Service (NMFS) indicated in the Federal Register that multibeam sonar had an 
anticipated radius of influence significantly less than that for an airgun array (airguns are used to generate high 
intensity source for seismic surveys).  NMFS further stated that marine mammals close enough to be affected by 
the multi-beam sonar would already be affected by the airguns.  Therefore, no additional allowance was included 
for animals that might be affected by the sonar.  There was no enhanced impact of using the multibeam when 
operating it together with the airgun array.   
 
NMFS treated harassment or injury from pulsed sound as a function of total energy received, the actual 
harassment or injury threshold for multi-beam sonar signals would be at a much higher dB level than that for 
longer duration pulses such as seismic or military sonar signals.  As a result, NMFS believed that marine mammals 
were not likely to be harassed or injured from the multi-beam sonar or the sub-bottom profiler. 
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Impacts of Marine Acoustic Technology on the Antarctic Environment, July 2002, SCAR Ad Hoc Group on the 
marine acoustic technology and the environment 
 
This working group felt that the evidence available did not justify a ban on seismic surveys or scientific echo 
sounders in the Antarctic waters.  The equipment with the highest risk potential were airgun arrays and low 
frequency high power transducers with wide beam angles, however the working group recommended that 
surveys should be examined on a case by case bases and mitigation should be used to reduce the risk to Antarctic 
wildlife from high power, low frequency sonars.   
 
Some mitigation strategies in use include: 
 

1. Use of the minimum source level to achieve the result. 
2. Use of “soft starts” whereby power is increased gradually over periods of 20 minutes or more. 
3. Care should be taken with survey line lay outs to avoid restricting the ability of cetaceans to avoid the 

source. 
4. Equipment should be shut down if cetaceans are within a distance of the vessel defined by the power 

source, directionality and propagation characteristics. 
5. Surveys should be planned to minimise repeated surveying of area in consecutive years with high-risk 

equipment. 
6. Care should be exercised to minimise impacts in known sensitive areas and times. 

 
 
APPROPRIATE ASSESSMENT OF SHANNON ESTUARY & APPROACHES. INFOMAR Survey Code: CV09_01  
 
An attenuation study was undertaken in Galway Bay to investigate the intensity levels of the acoustic survey 
equipment transmissions. Acoustic equipment was operational on the source vessel, and noise levels were 
measured on a separate recording vessel using a hydrophone array specifically designed for monitoring cetaceans. 
Data were acquired at varying separation distances decreasing from 1km between the source and receiver vessels.  
 
They concluded that for the 3.5 kHz, 38 kHz and 200 kHz frequencies the noise levels measured indicated that 
even at 1 metre from the source, unless in the direct beam path, noise levels are not sufficient to cause any injury 
to Bottlenose Dolphins. It was unlikely that a fast swimming animal such as a Bottlenose Dolphin is likely to spend 
any significant time in the direct beam path. This prevents any significant exposure to high noise levels. 
 
The noise levels from the 300 kHz Multibeam Sonar remained to be quantified, but if similar in beam width and 
intensity to the lower frequency devices, are unlikely to be audible to the dolphins or to cause any harm. 
Mitigation measures should remain in place pending an evaluation of the 300 kHz multibeam emissions. 
 
With regard to the EM3002 high frequency multi-beam echosounder system, further investigation was required 
to establish what if any impact it’s operation could have on cetaceans, and although well outside of the audible 
range of the Bottlenose Dolphin, it was intended to adhere in full to the recommendations and mitigation within 
the current Code of Practice for the Protection of Marine Mammals during Acoustic Seafloor Surveys in Irish 
Waters (NPWS, 2007) 
 
5.2.2 Vibro-coring and bore holes/trial pits 
 
The acoustic disturbance associated with vibro-coring is not well understood with few field measurements during 
operation available.  Noise measurements were carried out in marine waters in the Shannon Estuary adjacent to 
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land-based drilling to explore attenuation (Irwin Carr 2016) Noise created was categorised as i) noise from drilling 
in softer substrate (sand and silt), and ii) from drilling in, or hitting hard substrate (rocks). Noise levels from the 
drilling site was thought to be well under levels that will interfere with bottlenose dolphins in Shannon Estuary 
SAC. While it was clear that the noise can be detected by the marine mammals, the noise level approached 
background level at short distances from the source and other noise sources dominate the soundscape, such as 
shipping.  Based on these results, no Temporary Threshold Shifts would occur, and with values under 146 dB re 1 
µPa at 1 m, masking of social sounds was at a minimum.   
.  
5.2.3 Vessel noise 
 
There will be a number of vessels associated with surveying the windfarm site, which will contribute to ocean 
noise. Marine mammals are often seen in close proximity to human activity and exhibit some tolerance to 
anthropogenic noise and other stimuli (Richardson et al. 1995). Baleen whales use shipping lanes and feed in rich 
fishing grounds occupied by large fishing vessels. 
 
Odontocetes such as dolphins and harbor porpoise are often even more tolerant of shipping noise, being 
repeatedly exposed to many vessels, small and large. Pinnipeds also exhibit much tolerance and often haul out on 
man-made structures where there is considerable human activity.  This exposure may lead to some chronic 
exposure to man-made noise, with which they tolerate. Ecological or physiological requirements may leave some 
marine mammals with no choice but to remain in these areas and continue to become chronically exposed to the 
effects of noise. In areas with repeated exposure, mammals may become habituated with a decline in avoidance 
responses and thus become less sensitive to noise and disturbance (Richardson et al. 1995).  
 
Although there are fewer studies on pinnipeds or odontocetes these animals do tolerate considerable noise from 
such sources (Richardson et al. 1995).  
 
5.3 Risk Assessment 

 
Sound travels 4.5 times faster in water than in air and low frequency sounds travel farther underwater than high 
frequency sounds.  Multi-beam can be defined as Low frequency (<1 kHz), Mid frequency (1-10 kHz) and High 
Frequency (>10 kHz).  The hearing ranges of marine mammals differ from one species to another.  Each species 
has different characteristics and ranges of perception of sound frequencies.  The sensitivity of marine mammals 
depends on their specific audiogram.  For example, harbour porpoises are sensitive from 3 kHz to 130 kHz, with 
peak sensitivity at 125-130 kHz, and bottlenose dolphins from 5-110 kHz, with peak sensitivity at 5 kHz. Common 
seals are sensitive 4-45 kHz (peak sensitivity at 32 kHz) and grey seals 8-40 kHz.  Humans are sensitive only to 
around 16-18kHz. 

 
Potential impacts on marine mammals may range from physical damage, including temporary and permanent 
threshold shift (deafness), to perceptual (masking biologically significant noises) and behavioural impacts 
(temporary or permanent displacement and stress) as well as indirect effects (reduced prey availability).  Gordon 
et al. (1998) listed a hierarchy of potential impacts from direct injury to indirect affects:  
 

Physical: Including damage to body tissues, gross damage to ears.  Auditory threshold shifts including 
temporary (TTS) and permanent (PTS).  Indirect physical damage can be caused by sound-induced 
growth of bubbles in body tissues (the ‘bends’) but this tends to preferentially affect deep diving 
species.  
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Perceptual: If the frequencies produced by the sound source overlap with frequencies used for echo-
location or communication there is potential for interference and masking of these biologically 
significant noises.   

Behavioural: The greatest potential impact on marine mammals from acoustic surveys is on their 
behaviour.  Displacement of individuals from their preferred feeding, breeding or resting areas may 
occur.  If the impact is great this displacement may be long term or permanent. 

Chronic effects: Stress induces physiological effects (increased heart and respiratory rate). 
Indirect: These include damage or displacement of prey species and other essential aspects of the life 

history of marine mammals.   
 
Richardson et al. (1995) and Gordon et al. (1998) noted that damage was more likely and thresholds lower for 
repeated exposure.  They recorded damage from as low as 178 dB re 1 µPa for 100 long pulses, to 24 dB re 1 µPa 
for a single short pulse. Richardson et al. (1995) reviewed literature, which indicated whales react to lower 
frequency echo sounders, sometimes showing strong avoidance behaviour.  Baleen whales seem to react to 
frequencies up to 28 KHz but do not react to pingers, acoustic tags and echo sounders at 36 KHz and above.  For 
focused echo sounders, such sound levels will be found in the narrow main lobe immediately below the 
transducer.  Hence the most likely scenario for injury of an animal by acoustic equipment would be if the 
equipment were turned on full power while the animal was close to it. 
 
5.4 Acoustic disturbance 
 
It is anticipated that the geophysical works will occur in Spring/Summer 2020 over the course of a 4 month 
campaign. It is anticipated that the preliminary intrusive geotechnical works will occur during summer/autumn 
2020 over the course of a two month campaign. It is envisaged that this preliminary campaign will consist of 20 
bore holes, 30 seabed CPTs and the vibro coring/grabbing. The precise locations of these sampling sites will 
be subject to results of the geophysical and archaeological surveys.  
 
The completion campaign is anticipated to occur in Spring/Summer 2021 and this is expected to take 4 to 5 
months. The exact number of boreholes and deck-push CPTs will be determined following the completion of the 
preliminary campaign. 
 
Noise associated with site surveys  
 
Acoustic disturbance could occur during site investigations due to the use of a wide range of frequencies during 
geophysical surveys and localised noise production during geotechnical operations. Geophysical surveys are 
planned for a period of 4 months during spring and summer and geotechnical for 2 months during 
summer/autumn and 4-5 months during spring and summer.  
 
Coring at a single site is likely to be of short duration with over 20 bore holes cored and 30 CPTs in a 2 month 
period during summer/autumn. A borehole is likely to take 1 day per site and c. 6 CPTs can be completed in 1 day. 
Any displacement occurring would be localised and of medium duration. 
 
Noise associated with vessels  
 
Shipping produces low broadband and “tonal” narrowband sounds. The primary sources are propeller cavitation 
and singing and propulsion of other machinery (Richardson et al. 1995). For large and medium vessels tones 
dominate up to around 50Hz and broadband components may extend to 100Hz.  
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Many odontocetes show considerable tolerance to vessel traffic. Sini et al. (2005) showed bottlenose dolphins 
resident in the Moray Firth generally exhibited a positive reaction to medium (16-30m) and large vessels (>30m) 
and showed some evidence of habituation. Buckstaff (2004) suggested an exposure level of 110-120 dB from 
vessel noise solicited no observable effect on bottlenose dolphins. A similar exposure level solicited minor changes 
in orientation behaviour and locomotion changes in minke whales. Fin whales are thought to avoid ships by slight 
changes in heading or by increasing the duration and speed of underwater travel but continued to call in the 
presence of vessel noise (Richardson et al. 1995). Harbour porpoise are frequently observed near vessels but tend 
to change behaviour and move away and this avoidance may occur up to 1-1.5km from a ship but is stronger with 
400m (cited from Richardson et al. 1995). Seals show considerable tolerance to vessel activity but this does not 
exclude the possibility that it has an effect.  
 
5.5 Physical Disturbance 
 
The risk of injury or mortality is considered low as: 
 

i) marine mammals in the immediate vicinity will likely to be short term and highly mobile as no 
critical habitats were identified within the proposed windfarm site 

ii) any marine mammals, if present in the area, are exposed to vessels on a regular basis and would 
be aware of their presence. The survey vessels during survey are slow moving and thus any 
animals in the area would have sufficient time to avoid any collisions and thus injury or mortality.  

iii) Coring and drilling will be very local and of short duration in any one place  
 
 

5.4.1 Collision Risk 
 

The collision risk is considered extremely low as marine mammals in the area are exposed to vessels on a regular 
basis and would be aware of their presence. The vessels are slow moving and thus any animals in the area would 
have sufficient time to avoid any collisions. Large whales, which are more vulnerable to ship collisions (Ritter, 
2012) rarely occur in the area.  
 
5.7       Potential disturbance to life-cycle 

 

The risk of disrupting the life cycle of marine mammals in the area is considered low. Harbour porpoise, dolphins 
and seals are primarily using the area for foraging throughout the year, minke whales during summer months and 
humpbacks very occasionally during winter. Marine mammals range over a wide area when foraging and there is 
no evidence (high sighting rates) that the survey area is an important foraging area. Geophysical site surveys or 
drilling/coring could cause temporary displacement from the immediate area but is unlikely that this effect is long-
term and, if it occurs at all, would only occur during relatively short periods (medium term) and could be 
constrained by weather conditions resulting in less than continuous exposure.  Any effect is likely to be quite 
localized and of relatively short-duration. Most sightings are outside the proposed windfarm area and along the 
coast.  
 
6 Mitigation Measures 

 
Potential mitigation measures during the site surveys are limited. Similar activities both nationally and 
internationally have been monitored through the provision of a Marine Mammal Observer (MMO) who ensures 
that there are no marine mammals within a pre-agreed distance prior to the start of noise producing activity 
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during daylight hours. The MMO can also record any reaction to the geophysical or technical operations. However, 
this mitigation measure will only be effective during daylight hours and in favourable weather conditions.  
 
The National Parks and Wildlife Service recommend a distance of 1000m radial distance of the geophysical sound 
sources in water depths of <200m (NPWS, 2014) on commencement. If a significant negative change in behaviour 
is recorded such as rapid movement away from vessel or distress then the MMO should have the authority to 
cease operations.  
 

6.1 Disturbance 
 
The most effective way of mitigating the potential effects of disturbance is through the provision of an MMO 
ensuring no marine mammals are present within an agreed buffer zone.  
 

6.2 Collision, injury and mortality 
 

The most effective way of mitigating the potential effects of collision, injury and mortality is through the 
provision of an MMO ensuring no marine mammals are present within an agreed buffer zone.   
 

6.3 Disruption of normal behaviour 

 
Geophysical site surveys are of medium duration but any displacement will be relatively short term. Pre, during 
and post survey monitoring would allow for an assessment of any disruption and if it is evident then the level can 
be quantified. Post-survey monitoring would also provide a means to establish if disruption occurred and how 
long it takes for animals to return to an area and resume site usage.  
 
Noise generated from vibro-coring and is likely to be very localized and although occurring over a 4-5 month period 
will move around the site causing at worse short-term displacement.  
 
While sound exposure levels from such operations are thought to be below that expected to cause injury to a 
marine mammal, disturbance, from the noise generated by site surveys, from the physical presence of the survey 
vessels have the potential to cause lower level disturbance, masking or behavioural impacts, for example (NPWS, 
2014).  

Table 2. Estimated noise emissions from small workboat / tug (Wyatt, 2008) 
 

 
 

 
The activities of vibro-coring or taking boreholes/trial-pits could lead to a very localised increase in noise levels 
and the use of seagoing vessels to a very slight increase in vessel traffic and associated noise. Small work vessels 
produce low frequency sounds (Table 2).  
 
The presence of an additional small vessel and the associated noise produced, is very unlikely to have a significant 
impact on marine mammals, though it may discourage seals from using the immediate area of the operations.  
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7.0 | NPWS Assessment Criteria 

 
7.1 Do individuals or populations of marine mammal species occur within the proposed area? 

 
There are a number of marine mammal species recorded in the area, mainly harbour porpoise but also 
common, Risso’s and bottlenose dolphin and the occasional minke and humpback whale. There is an 
important pupping and haul out site for grey seals on the Raven around 20km east of the eastern boundary 
of the proposed windfarm site. All are part of a larger population and very mobile.  
 
7.2 Is the plan or project likely to result in death, injury or disturbance of individuals? 

 
The project will not cause injury or death but could lead to local disturbance, from noise associated with the 
project.  
 
Noise Impact 
 
The site survey activities proposed are unlikely to generate any noise generated capable of causing permanent 
or temporary hearing injury to a marine mammal. Localised disturbance to marine mammals in the works area 
may occur during operations, but is limited by: 
 

 The relatively inshore location of the site, close to the shipping traffic including accessing Arklow and 
Wexford Harbours and fishing activity. Any marine mammals recorded will be accommodated to human 
activities. Noise transmission to the wider Irish Sea is very unlikely. 

 The regular transit of fishing and recreational vessels. 

 The relatively short duration of the planned activities  

 If site surveys take place during spring and summer months the species most likely exposed to disturbance 
include harbour porpoise, common and Risso’s dolphin and minke whale while surveys during winter 
would expose fewer cetaceans but seals would be present.  Then peak breeding and pupping seasons for 
grey seals lies between October and November with moulting occurring in January to March.  

 
Physical Impact 
 
The risk of injury or mortality is considered low as marine mammals in the in the immediate vicinity of the site 
are exposed to human activity on a daily basis and would be accommodated. The survey vessels are slow 
moving during surveys and thus any animals in the area would have sufficient time to avoid any collisions and 
thus injury or mortality.  

 
7.3 Is it possible to estimate the number of individuals of each species that are likely to be affected? 

 
No abundance estimates for cetaceans are available but it’s likely that the numbers in the area for each 
species are <50. The Raven may have up to 130 seals hauled out during the grey seal moult period.  
 
7.4 Will individuals be disturbed at a sensitive location or sensitive time during their life cycle? 

 
The surveys are proposed to be carried out between spring, summer and autumn 2020 and Spring/Summer 
2021 over 4-5 months each year. This would coincide with peak sightings of cetaceans and common seal 
pupping season. The timing may affect the grey seal pupping season which although peaks in October can 
start as early as August.  
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7.5 Are the impacts likely to focus on a particular section of the species’ population, e.g., adults vs. 

juveniles, males vs. females? 
 

There are no data to suggest that any particular seal or cetacean gender or age group predominates in the 
area. Indeed it’s likely that all age groups of harbour porpoise and dolphins occur at some time at the site. 
Both adult and juvenile grey seals have been recorded on the Raven as it is a moulting and occasional 
breeding site. 
 
7.6 Will the plan or project cause displacement from key functional areas, e.g., for breeding, foraging, 

resting or migration? 
 

While harbour porpoise, dolphins and seals occur in the area which may lead to temporary disturbance, they 
are accommodated to human activities to some degree. The impact of impulsive sounds associated with 
geophysical surveys could impact negatively without mitigation.  
 
7.7 How quickly is the affected population likely to recover once the plan or project has ceased? 

 

While there may be temporary disturbance all marine mammals in the area are accommodated to human 
activities and are likely to recover from any temporary disturbance within days or weeks.   
 
7.8 | Mitigation  
 

Timing of Surveys  
 
Both seals (grey and common) and harbour porpoise can potentially be affected by proposed operations and are 
all listed on Annex II of the EU Habitats Directive. Harbour porpoise are considered as being particularly sensitive 
species to noise from vessel traffic. Baleen whales are more sensitive to the low frequency noise generated by 
additional vessels in an area.  
 
If surveys are carried out during summer months the species most likely exposed to temporary disturbance include 
harbour porpoise, common and bottlenose dolphin and to a lesser extent, minke whale.  The breeding and 
pupping seasons for grey seals lies between August to November. Given the proximity of the SAC for grey seals, 
construction outside of the seal breeding season would result in less exposure of marine mammals to potential 
impacts.  
 
To minimise impacts associated with site surveys we recommend adoption of the NPWS Guidelines for minimising 
impacts of man –made sounds in Irish waters (2014).   
 
Guidance to Manage the Risk to Marine Mammals from Man-made Sound Sources in Irish Waters 
 
Geophysical acoustic surveys in marine or coastal waters involve the systematic collection of information on the 
physical environment by means of sound signal production, reception, analysis and interpretation. Such 
techniques may be used, for example, to investigate bathymetry, to analyse the structure and composition of the 
seabed substrate, to explore extensively for and investigate subsurface geological structures or to survey specific 
targets (e.g., hydrocarbon reservoirs, wrecks, oceanographic features). Such methods commonly involve the use 
of ships or smaller vessels fitted with specialised equipment or from which such equipment can be deployed or 
towed. The level of environmental impact associated with this acoustic activity is variable depending on a number 
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of factors including the type of the equipment being used, its sound signal and propagation characteristics, and 
the depth in which it is operating. However a number of geophysical acoustic survey techniques (e.g., the use of 
seismic airgun arrays or certain sonars) are acknowledged to produce significant levels of anthropogenic sound in 
water.  
 
Acoustic instruments and equipment used in targeted marine geophysical investigations have been reported to 
produce sound at frequencies within the range of marine mammal hearing and at sound pressure levels exceeding 
190-220 dB re: 1 µPa, and in the case of seismic airgun arrays, considerably higher. This introduces the potential 
for significant adverse impact on these species by auditory (e.g., induction of TTS or PTS) and perhaps even non-
auditory means (e.g., tissue damage), in addition to disturbance and other significant behavioural effects. Sound 
transmission from such equipment may vary significantly in individual signal duration, be directed in a relatively 
narrow vertical cone beneath the source (e.g., via a hull-mounted instrument) or in broader horizontal or 
omnidirectional planes, depending on system specifications and survey requirements.  
 
Geophysical surveys in coastal and marine waters are commonly mobile, taking the form of a systematic series of 
survey lines within an overall target area. Depending on the location and scale of this area and the data objectives 
such acoustic surveys may require a period of hours, days or weeks, with many surveys being performed on a 24-
hour basis once they have begun. These activities, particularly where accurate geophysical data are required via 
a deep acoustic penetration into the seafloor, in substantial water depths or at high resolutions, have the potential 
in many circumstances to introduce persistent pulse and/or non-pulse sound at levels that may impact upon 
marine mammal individuals and/or populations, constituting an important conservation risk.  
 
The following mitigation measures are proposed to minimise the potential impacts on marine mammals from 
operations: 
 

The measures outlined below are applicable to (ii) all seismic surveys (including the testing and full 
operational use of airguns, water guns, sparkers, boomers and vertical seismic profiling [VSP] or checkshot 
systems) in inshore and offshore Irish waters;  
  
(iii) all multibeam, single beam, side-scan sonar and sub-bottom profiler (e.g., pinger or chirp system) surveys 

within bays, inlets or estuaries and within 1,500m of the entrance of enclosed bays/inlets/estuaries;  
  
(iii) or as advised by the relevant Regulatory Authority.  
  

Seismic surveys  
 
1. A qualified and experienced marine mammal observer (MMO) shall be appointed to monitor for 

marine mammals and to log all relevant events using standardised data forms.  
2. Unless information specific to the location and/or plan/project is otherwise available to inform the 

mitigation process (e.g., specific sound propagation and/or attenuation data) and a distance 
modification has been agreed with the Regulatory Authority, seismic surveying shall not commence 
if marine mammals are detected within a 1,000m radial distance of the sound source intended for 
use, i.e., within the Monitored Zone.  

  
Pre-Start Monitoring  
 
3. Sound-producing activities shall only commence in daylight hours where effective visual monitoring, 

as performed and determined by the MMO, has been achieved. Where effective visual monitoring, 
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as determined by the MMO, is not possible the sound-producing activities shall be postponed until 
effective visual monitoring is possible.  

4. An agreed and clear on-site communication signal must be used between the MMO and the Works 
Superintendent as to whether the relevant activity may or may not proceed, or resume following a 
break (see below). It shall only proceed on positive confirmation with the MMO.  

5. In waters up to 200m deep, the MMO shall conduct pre-start-up constant effort monitoring at least 
30 minutes before the sound-producing activity is due to commence. Sound-producing activity shall 
not commence until at least 30 minutes have elapsed with no marine mammals detected within the 
Monitored Zone by the MMO.  

6. Where operations occur in waters greater than 200m depth (i.e., >200m), pre-start-up monitoring 
shall be conducted at least 60 minutes before the activity is due to commence. Sound-producing 
activity shall not commence until at least 60 minutes have elapsed with no marine mammals 
detected within the Monitored Zone by the MMO.  

7. This prescribed Pre-Start Monitoring shall subsequently be followed by a Ramp-Up Procedure which 
should include continued monitoring by the MMO.  
 

Ramp-Up Procedure  
 

8. In commencing a seismic survey operation, the following Ramp-up Procedure (i.e., “soft-start”) must 
be used, including during any testing of seismic sound sources, where the output peak sound 
pressure level from any source exceeds 170 dB re: 1µPa @1m: (a) Seismic energy output shall 
commence from a lower energy start-up (i.e., starting with a single seismic device/airgun which is 
the smallest in the array and gradually adding others; In the case of sparkers/boomers, starting with 
the lowest electric discharge possible) and thereafter be allowed to gradually build up to the 
necessary maximum output over a period of 40 minutes. (b) This controlled build-up of seismic 
energy output shall occur in consistent stages to provide a steady and gradual increase over the 
ramp-up period.  

9. In all cases the delay between the end of ramp-up (i.e., the necessary full seismic output) and the 
start of a survey line or station must be minimised to prevent unnecessary high-level sound 
introduction into the environment.  

10. Once the Ramp-Up Procedure commences, there is no requirement to halt or discontinue the 
procedure at night-time, nor if weather or visibility conditions deteriorate nor if marine mammals 
occur within a 1,000m radial distance of the sound source, i.e., within the Monitored Zone.  
 

Line Changes  

 

11. Where the duration of a survey line or station change will be greater than 40 minutes the activity 
shall, on completion of the line/station being surveyed, either  (a) shut down and undertake full Pre-
Start Monitoring, followed by a Ramp-Up Procedure for recommencement, or (b) undergo a major 
reduction in seismic energy output to a lower energy state where the output peak sound pressure 
level from any operating source is 165-170 dB re: 1µPa @1m, and then undertake a full Ramp-Up 
Procedure for recommencement.  

12. Where the duration of a survey line or station change will be less than 40 minutes the activity may 
continue as normal (i.e., under full seismic output).  
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Breaks in sound output  

 

13. If there is a break in sound output for a period of 5-10 minutes (e.g., due to equipment failure, shut-
down, survey line or station change), MMO monitoring must be undertaken to check that no marine 
mammals are observed within the Monitored Zone prior to recommencement of the sound source 
at full power. 

14. Where a marine mammal is observed within the Monitored Zone during such a break of 5-10 
minutes, then all Pre-Start Monitoring and a subsequent Ramp-up Procedure (where appropriate 
following Pre-Start Monitoring) shall recommence as in a normal start-up operation.  

15. In any case, if there is a break in sound output for a period greater than 10 minutes (e.g., due to 
equipment failure, shut-down, survey line or station change) then all Pre-Start Monitoring and a 
subsequent Ramp-up Procedure (where appropriate following Pre-Start Monitoring) must be 
undertaken.  

Reporting  

 

16. Full reporting on MMO operations and mitigation undertaken must be provided to the Regulatory 
Authority 

 
 

7.9 | Residual Impacts  
 

With implementation of the above mitigation measures, it is very unlikely that there will be negative residual 
impacts from the proposed site surveys on marine mammals in the area. It is also very unlikely that any animals 
will be injured or killed as a result of the proposed works.  
 
Harbour porpoise, dolphins and seals using the area are likely to be tolerant of vessel noise and any animals which 
might be displaced from the vicinity of the survey vessels or corers can be expected to quickly re-establish use of 
the area following cessation of the works. The potential impacts of impulsive sounds associated with geophysical 
surveys can be mitigated through implementation of the NPWS Guidelines.  
 
 
8 | SUMMARY 

 
The waters off Co Wexford are used by a variety for marine mammals including the regular occurrence of harbour 
porpoise and more occasionally common, bottlenose and Risso’s dolphins and minke and humpback whales as 
well as being for foraging grey seals. Site investigations between March and August would result in exposure of a 
number of cetacean species but would be outside the breeding and moulting season for grey seal.  
 
We recommend the NPWS Guidelines to minimise the acoustic impacts of geophysical and geotechnical site 
surveys be implemented to enable surveys to be carried out at any time of year, which will result in no significant 
impacts to marine mammals.  
 
This site survey provides an opportunity to measure attenuation over distance in different depths and substrates. 
Results from noise measurements would provide useful data to assess the potential impacts of an operational 
windfarm as well as help inform impact assessment of similar surveys elsewhere.   
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