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APPENDIX B RFI RESPONSE  

RFI 1 

Details (designated features, distance) on all designated sites with spatial connectivity with the 
proposed survey. 

Sections 3.2 and 4.1 of the Appropriate Assessment (AA) Screening Report describe the approach taken 
during the screening exercise, which is based on a filtering of qualifying interests and associated European 
sites in a phased process. In summary, the process involves firstly identifying pathways of potential effect from 
the project (screening for interactions in Section 4.2), then determining connectivity with European sites 
(Section 4.3) based on both: 

 The potential pathways and the ecological sensitivities of the protected features; and  

 The likely spatial distribution of those features.  

Section 4.4 then assesses the likelihood of significant effects on the relevant European sites as determined 
during the connectivity assessment. Details on all designated sites with connectivity with the proposed survey, 
as identified in Section 4.3 using the above approach, are presented in Appendix A. Some updates have been 
made in Section 4.3 to provide further clarity in relation to connectivity with sites which have fish as designated 
features (see responses to RFIs 3 and 4); for completeness, these sites have also been added to Appendix A. 

Using the above approach, we determined that there are no pathways for impact on seabirds and therefore no 
connectivity. For this reason, no details of any SPAs are included. This has a bearing on RFI 8, in that no SPAs 
have been screened in.   

Further information has been added to Section 4.3.1 to support the screening of SPAs for potential connectivity 
to the project activities. This information can now be found in Section 4.3.1.4 (the subsections were reordered 
to reflect the introduction of information on hearing sensitivity of fish species in Section 4.3.1.3, which is then 
referenced when discussing potential indirect effects to bird receptors, i.e., via impacts to prey distributions).  

The text has been amended to provide a more detailed description of seabird hearing and addresses the 
potential for any species which are sensitive to underwater sound to be impacted by the noise emissions 
associated with the Project. Additionally, consideration has been given to indirect impacts to prey resources 
of seabirds. Considering available auditory data for seabirds and diving waterfowl species, which show that 
the frequencies of the continuous and impulsive noise sources lie beyond their hearing range, injury and 
behavioural disturbance have been ruled out as potential impact mechanisms. Potential indirect impacts to 
seabirds focus on loss or change in the availability of prey fish species. These impact mechanisms have been 
reviewed against the auditory thresholds provided in Section 4.3.1.3 (on SACs for fish receptors) and the same 
conclusions have been reached: there will be no injury to fish species present in the Project area and any 
behavioural changes are minor and will not alter fish distributions. The assessment thus concludes that, “as 
underwater noise impacts to seabirds or indirect impacts to their prey species are not considered to be potential 
impact mechanisms, ...significant effects to the bird features of any SPAs can be excluded.” 
  



 

 

 

   
 
 

 

Shallow Drilling Programme Ireland - Environmental Approvals – Appendix II - RFI Response 

Assignment Number: A100636-S00 

Document Number: A-100636-S00-REPT-001 4 
 

RFI 2 

Confirmation of the minimum distance to Clew Bay Complex SAC from the Project. 

The Clew Bay Complex SAC was omitted in the AA Screening Report initially but has been added to Appendix 
A. The Clew Bay Complex SAC is located 35.9 km from the nearest borehole (Borehole 28/9-sb1). It is 
protected for the following marine species: harbour seal (Phoca vitulina) and otter (Lutra lutra). Otters from 
coastal SACs will not interact with the Project. However, harbour seals generally forage within 40 – 50 km from 
their haul-out sites (SCOS, 2014), and this borehole falls within this range. Therefore, the potential for 
significant effects on harbour seals associated with the Clew Bay Complex SAC in relation to underwater noise 
were assessed (updated Table 4-3). The resulting worst-case proportion of harbour seals associated with this 
SAC which could be affected by temporary threshold shift (TTS) is presented in the updated Table 4-13. Likely 
significant effects on the Clew Bay Complex SAC harbour seal population can be excluded as the likelihood 
of these animals encountering the Project within the zone where impacts could occur is very low.  The number 
of individuals potentially disturbed by the use of USBL for up to one hour at each borehole location is much 
less than one for the SAC, and therefore any effects will be negligible.  
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RFI 3 

Inclusion of river lamprey Lampetra fluvatilis as a marine feature with potential connectivity when 
screening in designated sites. 

The river lamprey has been added and SACs which are designated for this species have been considered. A 
discussion of their likely connectivity with the Project is included in an updated Section 4.3.1.3 (please see 
response to RFI 4). 

Taking the minimum distance of the SACs of no less than 44 km and considering the distribution patterns and 
likely insensitivity to noise sources of the river lamprey, this species is not considered vulnerable to potential 
impacts caused by the geotechnical investigation.  
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RFI 4 

A more detailed assessment on the potential impacts to migratory fish needs to be provided. 

Section 4.3.1 of the AA Screening Report has been amended to provide a more detailed assessment on the 
potential impacts to migratory fish. The migratory pathways have been described for the relevant species, and 
an assessment made to further characterise the hearing sensitivity of the fish species under consideration. 
The revised text (now in Section 4.3.1.3) is shown below. 

There are several Annex II fish species for which SACs have been designated and which have the potential 
to be found in marine waters west of Ireland: the sea lamprey (Petromyzon marinus), river lamprey 
(Lampetra fluviatilis), allis shad (Alosa alosa), twaite shad (Alosa fallax) and Atlantic salmon (Salmo salar). 
The Lower Shannon River SAC, which extends from Aill Na Brun in County Clare and north of Ballyheige in 
County Kerry inland to the Slievefelim and Silvermines Mountains in County Tipperary, is the closest protected 
site which has been designated for the protection of river and sea lamprey. The site also protects Atlantic 
salmon, as well as brook lamprey (Lamptera planeri), a non-migratory freshwater species. This inland SAC is 
approximately 43 km from the nearest proposed borehole location. Additionally, the Glenamoy Bog Complex 
SAC is a terrestrial SAC located in Carrowteige in County Mayo, approximately 22 km from the nearest 
borehole location, which is the closest protected site designated for the protection of Atlantic salmon. Finally, 
the Blackwater River (Cork/Waterford) SAC, which protects twaite shad as well as salmon and all three species 
of lamprey, is located 77 km from the nearest borehole and is the closest site designated for the protection of 
shad. The distance of the project from sites protecting migratory fish species precludes the creation of barrier 
effects at river mouths as a result of the proposed activities. Rather, individuals will disperse in the marine 
environment to varying degrees as they adapt to environmental pressures such as predation and increased 
metabolic requirements during their marine migration. 

Two noise sources have been considered for potential impacts to marine fauna: continuous noise from 
borehole coring and vessel activities and impulsive noise from USBL activities. When on location, the survey 
vessel will hold position using dynamic positioning (DP) thrusters, which have been considered in the 
assessment.  Noise measurement data from Hartkin et al. (2011) have been used to characterise the noise 
emissions from these sources in the context of the Project.  

Fish exhibit limited sensitivity to continuous noise sources, including those associated with shipping and drilling 
(Popper et al., 2014). In experimental studies, temporary, recoverable injury has been documented in goldfish 
(Carassius auratus) exposed to 48-hours of continuous noise at 170 dB, with a maximum of 16 dB of temporary 
hearing loss recorded in test animals (Smith et al., 2006). Whereas, instances of temporary threshold shift 
(TTS) have not yet been recorded in any fish species without hearing specialisations (i.e. those which do not 
possess swim bladders involved in pressure detection (Popper et al., 2014). The vessel used by 
Hartkin et al. (2011) to gather noise measurement data was the M/V Fugro Synergy, a geotechnical coring 
vessel considered analogous to those being proposed for the Project. Recordings of sound pressure levels 
were collected whilst the vessel was on DP, both during and out of coring periods. Continuous sound pressure 
levels associated with the DP alone were shown to reach a maximum of 170 dB within 1 m of the source and 
160 dB within 4 m of the source, based on the best-fit modelling of measured data (Hartkin et al., 2011). During 
coring activities, the source pressure levels (SPL) associated with the vessel whilst on DP fell even lower, with 
a maximum of 160 dB within 1 m of the source, as determined from the best-fit modelling of measured data 
(Hartkin et al., 2011). Based on these observations, fish would likely need to be within, at most, several metres 
of the active thruster jets for a prolonged period (up to several days) to be exposed to levels which could induce 
temporary hearing loss. Given the unlikely scenario presented of a fish maintaining its position within metres 
of an active thrustor jet for several days there is considered no potential pathway through which these 
continuous noise sources could generate significant impacts to any fish from underwater sound.  

Impulsive noise generated by the USBL may also fall within the range of hearing for some fish species, but 
sensitivity to these sounds varies between taxa. Pulse frequencies measured from a hull-mounted SonarDyne 
Ranger Pro USBL, as averaged across the 1/3-octave band over a 36-ms time window, indicated that the 
USBL only exceeded background noise levels in the 20, 25 and 31.5 kHz frequency bands 
(Hartkin et al., 2011). The fish species detailed here have variable sensitivities to sound frequencies and sound 
particle motion. Atlantic salmon and lamprey are considered only sensitive to low or infrasound sources 
(i.e. tens to hundreds of Hz) based on in situ testing (Hawkins and Johnstone, 2006; Lenhardt and 
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Sismour, 1995) and are within the Popper et al (2014) second and first categories, respectively (with the first 
category of fish not possessing a swim bladder and therefore being least sensitive). Shad are a third category 
species, possessing a swim bladder which is mechanically linked to the ear (Popper et al, 2014), and have 
indicated recognition of and response to high frequency sound, especially between 70 – 300 kHz, during 
controlled studies (Scottish Government, 2011).  

In the absence of available standards for fish exposure to impulsive sounds, Popper et al. (2014) suggest 
interim standards for injury developed by the U.S. National Marine Fisheries Service (NMFS) for piling 
activities. The suggested sound exposure level associated with injury from impulsive noise at any frequency 
is 206 dB (peak), which is out of the specifications of the Sonardyne Ranger USBL and is the maximum sound 
pressure level of the Kongsberg HiPap 500, but is limited to ≤ 1 m from the source.  As such, the potential to 
injure fish is considered negligible.  

Behavioural effects which may result in changes in fish distribution are considered to be limited to the near 
field for impulsive sounds (i.e. within tens or hundreds of metres), based on behavioural recordings of fish 
exposed to seismic airguns and explosions (Popper et al, 2014).  This behavioural effect range appears to be 
extended into the intermediate field for fish which utilise their swim bladders for hearing, such as shad or other 
third category species (Popper et al., 2014). However, it should be noted that these are highly conservative 
estimates of behavioural impact ranges based on piling and explosive activities which generate sounds that 
are several orders of magnitude greater than those generated by the USBL (based on their peak pressure 
levels (≥ 220 dB) and the fact that +6 dB of pressure equates to a doubling of the amplitude of a sound). The 
near field behavioural sensitivity exhibited across fish taxa is a reflection of the potential for individuals to be 
affected by the particle motion component of the sound field, which is greatest close to the source, in addition 
to the sound pressure (Popper et al., 2014). If the worst case impact range based on high-amplitude activities 
is considered such that behavioural changes extend to the intermediate field, as is suggested for shad, minor 
behavioural impacts would still be limited to several hundreds of metres from the USBL. 

In light of the estimated low volumes and frequencies of noise which are predicted to be generated from the 
Project activities, along with the temporary nature of the activities, the potential impact zones for noise from 
the Project are likely to be limited to tens or hundreds of metres from the noise sources, if they are able to 
detect the sound (e.g. Schulze and Pettersen, 2007; Popper et al., 2012). The likelihood of any migratory fish 
species occurring within such a radius remains exceptionally low, however. 

Evidence from modelling studies and tagged individuals has shown that salmon smolts typically migrate north 
and west from rivers on the west coast of Ireland into waters to the west of Greenland, as well as the Faroe 
Islands and the Norwegian Sea (e.g. Reddin et al., 2012; Windsor et al., 2012, Mork et al., 2012). The smolts 
rapidly move into neritic waters in the late spring to summer and adults return to natal rivers in the autumn 
(September to November) to spawn (Mork et al., 2012). Both river and sea lampreys migrate to the saline 
marine environment in the summer to early winter when they enter the parasitic phase of their lifecycle after 
their downstream feeding migration (Kelly and King, 2001). As adults, river lamprey then undertake their 
upstream migration in autumn, or spring through early summer for the sea lamprey, to construct their nests 
and spawn (Kelly and King, 2001). The parasitic nature of anadromous lampreys in saltwater environments 
means that their marine distributions are largely dictated by the movements and habits of their host species. 
Sea lamprey tend to prey upon larger pelagic and/or migratory species than do river lamprey, though both 
species target Alosa spp. (Kelly and King, 2001). Fishing records indicate that sea lampreys less than 390 mm 
in length are generally found on hosts within coastal and shelf waters, whilst those greater than 560 mm in 
length occur along the shelf edge and slope as far as 400 km from shore (Kelly and King, 2001). Conversely, 
river lampreys primarily feed on estuarine fish, particularly herring (Clupea harangus), sprat (Sprattus sprattus), 
and flounder (Platichthys flesus), thus remaining largely coastal for their parasitic marine life-history stage 
(Maitland, 2003). Evidence of seasonal marine movements in twait and allis shad which have migrated into 
the marine environment indicates that they occur primarily offshore in the winter and then travel inshore to 
shallow coastal and estuarine waters in the spring as a part of their spawning migration upriver. Both species 
are found in depths of 15 – 115 m (Nachón et al., 2015); however, the waters west of Ireland are not considered 
the primary range of allis shad, which predominantly spawn in the large rivers of France and Morocco 
(Baglinière et al., 2003).   

Given the timing of the survey activities (commencing between June and early August 2020 or 2021), it is 
considered unlikely that the Project activities will overlap with the occurrence of Atlantic salmon or either of the 
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shad species, whilst the offshore, non-estuarine locations of the proposed survey operations precludes 
important overlap with river lamprey. Finally, the varied, dispersive nature of the marine life-history stage of 
the parasitic sea lamprey minimises the potential of encountering important numbers of this species at any of 
the borehole locations. In view of their behavioural and movement patterns, the protected fish species under 
consideration are anticipated to utilise the project area in very low densities, if they are encountered at all.  

Considering the highly localised potential behavioural impact zones for migratory fish species and that any 
potential behavioural changes will be short-lived, noise emissions are not considered to be a mechanism for 
potential adverse effects on fish and it is concluded that significant effects can be excluded.  
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RFI 5 

Inclusion of Sound Pressure Level (SPL) for ultra-short baseline (USBL) acoustic positioning 
system is needed. 

The relevant information is provided in Section 2.6 of the AA Screening Report. This section has been updated 
to reflect the peak SPL values with the following text:  

Transponders typically emit pulses of medium frequency sound. The peak SPL was estimated as 
204 dB re 1 µPa at 1 m for the Sonardyne Ranger and 206 dB re 1 µPa at 1 m for the Kongsberg HiPap 500 
(Austin et al., 2012). An empirical spreading loss equation, estimated based on field measurements in Warner 
and McCrodan (2011), was then applied to these source levels to estimate the radii at which different pressures 
were received (Austin et al, 2012). The results of this modelling are presented in Table 2.4. 
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RFI 6 

Characterisation of survey vessel noise is needed. 

As stated in Section 4.4.3 of the AA Screening Report, there are two noise source types under consideration 
for potential impacts to marine fauna: impulsive noise from USBL activities and continuous noise from vessel 
and borehole coring activities. When on location, the survey vessel will hold position using dynamic positioning 
(DP) thrusters, which have been considered in the assessments.  Noise measurement data from Hartkin et al. 
(2011) have been used to characterise the noise emissions from these sources in the context of the Project.  

The vessel used by Hartkin et al. (2011) to gather noise measurement data was the M/V Fugro Synergy, a 
geotechnical coring vessel considered analogous to those being proposed for the Project. Recordings of sound 
pressure levels were collected whilst the vessel was on DP, both during and out of coring periods. Continuous 
sound pressure levels associated with the DP alone were shown to reach a maximum of 170 dB within 1 m of 
the source and 160 dB within 4 m of the source, based on the best-fit modelling of measured data 
(Hartkin et al., 2011). During coring activities, the source pressure levels (SPL) associated with the vessel 
whilst on DP fell even lower, with a maximum of 160 dB within 1 m of the source, as determined from the best-
fit modelling of measured data (Hartkin et al., 2011).   

Section 2.5 of the AA Screening Report has been updated to reflect the above response. 
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RFI 7 

Information on the spatial extent used for screening in projects/plans for in-combination effects 
need to be included. 

In determining an appropriate spatial boundary for the cumulative impact assessment, consideration was given 
to: 

 The relevant designated features for those European protected sites determined to have connectivity with 
the Project;  

 The likely spatial distribution of those features; and 

 Other plans, projects or activities that could potentially affect those features. 

Based on the assessment of connectivity, the focus is on harbour porpoise, bottlenose dolphin, harbour seal 
and grey seal and the fifteen sites with potential connectivity to the Project. Consideration is therefore given to 
other plans, projects and activities that could potentially affect populations of these animals associated with 
the relevant sites. 

For this reason, the spatial extent for screening in projects/plans for cumulative impact assessment covered a 
relatively large area west and south of Ireland. Considering the wide spatial extent of the biogeographic 
population of harbour porpoise, the area considered broadly encompasses those parts of the Celtic & Irish 
Seas harbour porpoise management unit lying in Irish waters west and south of Ireland as identified by 
IAMMWG (2015). It was not considered appropriate to include the full extent of the management unit, which 
extends into waters of the UK and other jurisdictions, as this was developed in consideration of major threats 
to cetaceans, for example from fisheries bycatch, rather than short-term survey activities, and IAMMWG also 
recognises the need to consider political boundaries.  
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RFI 8 

The most up to date foraging ranges of seabird species should be used to inform the screening 
exercise of designated sites. The most recent paper that should be used is Woodward et al. 
(2019).  Additional SPAs may need to be screened in as a result. 

The potential for connectivity with the qualifying features of SPAs has been assessed using the methodology 
described in the response to RFI 1: by first addressing if impact mechanisms exist for the species under 
consideration, then considering their spatial connectivity to the proposed investigation. Under this screening 
strategy, no connectivity with any SPAs has been identified as there is no pathway of impact on birds. 
Therefore, we have not screened in any SPAs. 
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RFI 9 

Use of Inter-Agency Marine Mammal Working Group (IAMMWG) Report (2015) marine mammal 
management units to confirm spatial connectivity with SACs for Annex II marine mammals. 

The IAMMWG (2015) report sets out the locations of Management Units (MU)1 for the seven most common 
cetacean species in UK waters.  

Harbour porpoise 

With respect to harbour porpoise, the proposed boreholes lie within the Celtic & Irish Seas MU (see map on 
following page). The information presented in IAMMWG (2015) confirms that there is spatial connectivity of 
the Project with SACs designated for this species on the west of Ireland (Roaringwater Bay and Islands SAC 
and The Blasket Islands SAC) as identified in the AA Screening Report, noting that it is largely confined to the 
continental shelf (i.e. waters <200m depth) and therefore unlikely to be encountered by the Project apart from 
at the eight shallowest proposed borehole locations on the shelf.  

The Celtic & Irish seas MU also includes SACs designated for harbour porpoise that are located much further 
from the proposed project, including Rockabill to Dalkey Islands SAC on the east coast of Ireland and four UK 
sites (Bristol Channel Approaches SAC, West Wales Marine SAC, North Anglesey Marine SAC and North 
Channel SAC). Animals frequenting the Roaringwater Bay and Islands SAC and The Blasket Islands SAC may 
also occur at other times at these sites.  

The AA Screening Report (Section 4.4) demonstrates that the maximum number of harbour porpoise likely to 
be within the zone where TTS or PTS could potentially occur at any one time is less than one and that the 
likelihood of any animals from the Roaringwater Bay and Islands SAC and The Blasket Islands SAC 
encountering the Project is very low, especially since harbour porpoise in Irish waters are largely resident 
(DAHG, 2014) and that the SACs are a minimum of 25.0 km and 11.3 km respectively from any proposed 
borehole. Using the most conservative estimates of harbour porpoise population sizes associated with these 
two SACs, and assuming that any harbour porpoise encountered at the borehole locations are associated with 
a SAC, the worst-case proportions of the Roaringwater Bay and Islands SAC and The Blasket Islands SAC 
populations that could be affected by TTS was calculated to be <0.02%. 

Given the short duration of the proposed activities (1.5 days at each of the borehole locations closest to the 
coast, with USBL use of approximately 1 hour), animals frequenting the closest protected sites at the time are 
more likely to encounter the Project and therefore likely significant effects can also be excluded from the more 
distant SACs that lie within the MU that lie over 200 km from the nearest borehole). 

 
1 MU typically refers to a geographical area in which the animals of a particular species are found to which management 

of human activities is applied. 
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Bottlenose dolphin 

With respect to bottlenose dolphin, the majority of the proposed boreholes lie within the Offshore Waters MU 
(see map on following page). The Appropriate Assessment Screening Report Section originally screened out 
the sites designated for bottlenose dolphin (the West Connacht Coast SAC and Lower Shannon River SAC) 
as bottlenose dolphin associated with these SACs are considered to be resident with a coastal range, and the 
closest borehole locations, 28/9-sb1and 20/12-sb1, lie 14 km and 31 km respectively from the nearest SAC 
(West Connacht Coast SAC).  

Borehole locations 20/12-sb1, 28/9-Sb1 and 47/17-sb1 lie within the West Coast of Ireland MU, the seaward 
boundary of which was set by IAMMWG (2015) at 12 nautical miles (approximately 22 km) offshore. Therefore, 
a precautionary approach has been taken and the West Connacht Coast SAC and Lower Shannon River SAC 
are now evaluated further in Section 4.4 with respect to potential effects from underwater noise. The required 
amendments have been made to Sections 4.3, 4.4 and 5 and Appendix A. 
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