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ADDITIONAL INFORMATION SUBMISSION FORM


This form is to be used to provide any additional information requested for marine licence application. Ensure that the relevant section to be amended is indicated below and that you provide as much information as possible.

All information submitted may be referred to within a licence, therefore all works must be in accordance with this information, unless otherwise agreed with the Licensing Authority during the determination process.

Application Form Structure 
1. Applicant Information
2. Application Amendments/Additional Information
3. Pulbic Register
4. Declaration





























1. Application Information

	Licence Reference Number

	RML2447

	Applicant

	Riccardo Arosio

	Applicant e-mail address

	rarosio@ucc.ie



1. Application Amendments/Additional Information

Please insert additional rows if more than one section is to be amended.

	Section of the Application Form Amended (Number & Name)
	Amendments Made


	Answer to queries in e-mail
	See below



If the submission above will result to any changes to the working methodology, these must be reflected in the method statement and any other relevant supporting documents. 

If this is the case, please tick to confirm that you have submitted the amended Method Statement/supporting document/drawings. Please ensure that any submitted documents are dated, contain appropriate version numbers and that any changes made to the Method Statement have been clearly highlighted using an alternative colour within the document.

	 Please indicate below the Sections of the Method Statement that have been amended:

	
Below I list the queries in the e-mail (in blue) followed by my responses (in black).
 
1. Two sets of coordinates have been provided: 15 vertices for a polygon, and 12 locations of vibrocore stations. Within the license we can either include the polygon as the licensable area, or the individual locations where you intend to take the vibrocores. If you wish to have the polygon used, we require that the vertices coordinates are provided as Latitude and Longitude to a more appropriate specificity e.g. to five or six decimal places.

Please use the study area polygon as the licensable area, as the precise location of the individual stations might be subjected to change following our scientific discoveries. The updated Latitudes and Longitudes (six decimal places) of the vertices coordinates are provided below

VERTEX ID	X	Y
0	-6.550000	51.500000
1	-6.300000	51.500000
2	-6.126770	51.499251
3	-6.115690	51.219170
4	-5.713347	51.220083
5	-5.707920	51.063720
6	-6.252740	50.944339
7	-6.471667	50.941333
8	-6.914852	50.985892
9	-7.050000	51.000000
10	-6.800000	51.000000
11	-6.800000	51.166667
12	-6.700000	51.166667
13	-6.700000	51.333333
14	-6.550000	51.333333
15	-6.550000	51.500000

2. You have provided 12 locations of vibrocore stations, but have not stated how many vibrocores you intend to take in total, as we appreciate you may intend to take multiple vibrocores at each station. 

The total number of vibrocores will be 12. For each station we will only collect one vibrocore. If the first attempt is unsuccessful (no sediment collected), we will repeat up to two more times, and if these fail too, we will move on to the next station.

3. The proposed survey area is within and near to protected sites, but you have not provided any information on these within your application form or method statement. We would expect to see some information on said sites, any potential risks to the sites from your proposed works e.g. noise, vibration levels etc, and any ways you intend to mitigate the risks to the sites. You can search for protected areas and associated documents here: Natural Resources Wales / Find protected areas of land and sea. 

Table 1: Marine sites and protected features
	[bookmark: _Hlk159597313]Site
	Distance (nearest point) to Site (km)
	Species/habitat with potential for impact
	Further assessment?

	MPAs

	[bookmark: _Hlk157774744]Skomer, Skokholm and the Seas off Pembrokeshire MPA
	3
	Birds
	Yes

	Bristol Channel Approaches / Dynesfeydd Môr Hafren
	29.2
	Harbour porpoise
	Yes

	West Wales Marine / Gorllewin Cymru Forol SAC
	43
	Harbour porpoise
	Yes

	Skomer MCZ
	65
	Grey seal
	Yes

	Carmarthen Bay and Estuaries/ Bae Caerfyrddin ac Aberoedd SAC
	86.9
	Fish, otter
	Yes

	Grassholm SPA
	51
	No sensitive receptors
	No



There is no spatial overlap of our target area to any protected site (Table 1 and Figure 1). The Bristol Channel Approaches / Dynesfeydd Môr Hafren and West Wales Marine / Gorllewin Cymru Forol SACs are designated instead for the protection of Harbour porpoises (Phocoena Phocoena). Skomer MCZ is designated, among other species, to protect Grey seals (Halichoerus grypus). Carmarthen Bay and Estuaries/ Bae Caerfyrddin ac Aberoedd SAC protects a few species of fish (e.g. Twaite shad, Alosa fallax) and otters (Lutra lutra). The qualifying ornithological features at Skomer, Skokholm and the Seas off Pembrokeshire SPA are shown in Table 1.

Table 2: qualifying ornithological features at Skomer, Skokholm and the Seas off Pembrokeshire SPA
	Species
	

	European storm petrel (Hydrobates pelagicus)
	Annex I species (breeding)

	Red-billed chough (Pyrrhocorax pyrrhocorax)
	Annex I species (breeding)

	Short-eared owl (Asio flammeus)
	Annex I species (breeding)

	Manx shearwater (Puffinus puffinus)
	Regularly occurring migratory species (breeding)

	Atlantic puffin (Fratercula arctica)
	Regularly occurring migratory species (breeding)

	Lesser black-backed gull (Larus fuscus)
	Regularly occurring migratory species (breeding)



Due to the introduction of a small source of noise in water with the vibrocorer, we discuss below any potential risks to the sites from your proposed works.
[image: ]
Figure 1: Target area and adjacent marine protected areas.

Noise
Marine mammal sensory systems are adapted to life in the water or, in the case of seals, both in water and on land. Marine mammals rely on sound to navigate, to communicate with one another and to sense and interpret their surroundings. Behavioural responses of marine mammals to a sound are known to be strongly influenced by the context of the event and individual factors such as the animal’s experience, motivation, conditioning and activity (Nowacek et al, 2007, Southall et al, 2007, 2019 and Wartzok, et al 2003). Marine mammals are generally divided into different functional hearing groups as shown in Table 3:

Table 3: Marine mammal functional hearing groups
	Hearing Group
(NMFS, 2018)
	Hearing Group
(Southall et al. 2019)
	Generalised
Hearing
Range
	Species which may be present in the south coast of Ireland (Celtic Sea)

	Low-frequency
Cetaceans

	Low-frequency cetaceans
	7 Hz - 35 kHz
	Minke whale, Fin whale, Humpback whale, Blue whale, Sei whale

	Mid-frequency
cetaceans
	High-frequency cetaceans
	150 Hz - 160 kHz
	Bottlenose dolphin, White-sided dolphin, White-beaked dolphin, Short-beaked common dolphin, Risso’s dolphin, Long-finned pilot whale, Sperm whale, Killer whale, Striped dolphin, Beaked whales

	High-frequency
cetaceans
	Very high-frequency cetaceans
	275 Hz - 160 kHz
	Harbour porpoise

	Phocid pinnipeds
(underwater)
	Phocid carnivores in
water
	50 Hz to 86 kHz
	Grey seal and the harbour seal

	Other marine carnivores in water (e.g. otters)
	125 Hz to 32kHz
	Otters



Both cetaceans and pinnipeds have evolved to use sound as an important aid in navigation, communication and hunting (Richardson et al, 1995). It is generally accepted that exposure to anthropogenic sound can induce a range of effects on marine mammals. These range from insignificant impacts to behavioural changes and also include non-injurious type effects including masking of biologically relevant sound signals, such as communication signals. Such effects may produce a temporary reduction in hearing sensitivity (termed Temporary Threshold Shift (TTS)) which is reversible. Activities that generate very high sound pressure levels can cause permanent auditory and other types of physical injury and, in some circumstances, lead to the death of the receiver (Richardson et al, 1995; Southall et al, 2007). These impacts are considered to be permanent threshold shift (PTS) and are of particular concern (Southall et al, 2007). Southall et al, separated marine mammals into 5 groups based on their functional hearing, namely low-frequency cetaceans, mid frequency cetaceans, high frequency cetaceans, pinnipeds in water and pinnipeds in air. For each of these groups they proposed noise levels that would result in injury (PTS or TTS of hearing ability) for individuals exposed to single, multiple and non-pulsed sources (Table 4).

Table 4: SPL injury criteria proposed by Southall et.al., for individual marine mammals exposed to discrete noise events
	Marine mammal group
	Injury criteria

	
	TTS
	PTS

	Low frequency cetaceans 
	179 dB 
	199 dB

	High frequency cetaceans 
	178 dB 
	298 dB

	Very high frequency cetaceans 
	153 dB 
	173 dB

	Phocid carnivores in water 
	181 dB 
	201 dB

	Other marine carnivores in water
	199 dB 
	219 dB



[bookmark: _Toc157103559][bookmark: _Toc160459163][bookmark: _Ref167445471][bookmark: _Toc167714291]Vessel
The R.V. Tom Crean has been was designed as a silent research vessel, in order to meet the stringent criteria of the ICES 209 noise standard. As such vessel noise will be at a level below which impacts on either fish or marine mammals would occur. The Celtic Sea, where the proposed survey will occur, is a relatively busy shipping area with freight, fishing and leisure craft having a constant presence. The noise levels contributed by the R.V Tom Crean would be well below the background level of underwater noise in this area and marine mammals and fish would be habituated to such levels of noise. Disturbance due to the presence of the vessel would not significantly contribute to the overall vessel traffic in this area which marine mammals and fish would be habituated to. Temporary disturbance to seabirds, should they be foraging in the area at the same time as the proposed survey, may occur. However, given the scale of the available foraging habitat, the magnitude of the disturbance would not have the potential to impact their fitness, and therefore does not have the potential to lead to any population-level effects at the SPAs or other adjacent colonies. 

Vibrocorer
[bookmark: _Toc157103560]In water, the sound source strength is defined by its sound pressure level (SPL) in dB re 1 μPa, referenced back to a representative distance of 1 m from an assumed point source. The only study of sound levels from vibro-coring in the Chukchi sea measured an SPL of 187.4 dB re 1 µPa re 1m (rms) (Reiser et al. 2011). Another useful measure of sound used in underwater acoustics is the Sound Exposure Level (SEL). This descriptor is used as a measure of the total sound energy of an event or a number of events (e.g. over the course of a day) and is normalised to one second. The SEL has been calculated based on a one-hour operation which is the typical maximum time required for collecting single core vibro-coring sample and is estimated at 223 dB re 1 µPa2s re 1 m (Reiser et al. 2011). Given the easily penetrable sediment type in the proposed vibro-coring locations, combined with the short vibration duration and high efficiency of the Geo-Vibro Corer 6000, the operation time parameter may be reduced to 10 seconds (from one hour) when calculating the SEL. The total penetration time within the seabed to recover one complete sample is expected to be less than 10 seconds in this survey. This calculates SEL = 187 + 10 log10(10) = 197. This value is well below the Temporary Threshold Shift (TTS) for any mammals (NPWS, 2014). In a real case, this value although potentially audible to marine mammals, at the most may only cause a mild disturbance in the behavioural pattern. The sound pressure levels that is expected from vibro-coring operations are similar to that of a Super Tanker travelling at 18 knots (cf. NPWS, 2014). 

Mammals
The sites with marine mammals are:
· The Bristol Channel Approaches / Dynesfeydd Môr Hafren SAC: Harbour porpoise
· West Wales Marine / Gorllewin Cymru Forol SAC: Harbour porpoise
· Skomer MCZ: Grey seal
· Carmarthen Bay and Estuaries/ Bae Caerfyrddin ac Aberoedd SAC: Otter

While otters utilise the marine environment for foraging, they would not be impacted by the proposed project as they are known to forage close inshore, generally less than 100m. Although records for otter 2-300m from shore have been recorded in the UK this is considered to be an unusual occurrence (JNCC, 2018). Therefore, otter foraging habitat would be well outside of the underwater noise produced by vessel and vibrocorer.

From Table 3, we understand that the frequency of 28 Hz emitted by Geo-Vibro Corer 6000 during the vibrations on the seabed is only within the range of Low-frequency Cetaceans, therefore we can consider the rest of the Hearing Groups, including Harbour porpoises (High-frequency cetaceans) and Grey seals (Phocid pinnipeds
underwater), not possibly impacted by our operations. Moreover, our activity will be short in duration at each location (approx. 10 seconds for vibrocorers). Cetaceans are unlikely to be disturbed by noise from the survey, unless they are in close proximity to the work during those periods. This is not likely, given that the presence of the survey vessel will likely lead to small-scale temporary displacement of cetaceans. While disturbance to Grey seals haul-out sites may occur should the vessel be close to (<1 km) of haul-out sites, there are no haul-out sites within 65 km of the proposed project area.

Birds
It is recognised in the literature that the impact of underwater noise on diving seabirds is poorly known. Therefore it is not possible to estimate underwater noise disturbance or injury to diving seabirds. However, it is considered that any seabirds present in the area would be temporarily displaced by the presence of the vessel and the effects therefore, would be the same as vessel displacement i.e. as few seabirds would be present, impacts on their fitness will not lead to any population-level effects at the SPAs or other adjacent colonies. 

Impacts on the conservation objectives of birds are not considered possible.

Fish
The Carmarthen Bay and Estuaries/ Bae Caerfyrddin ac Aberoedd SAC is designated for Twaite Shad, Sea lamprey, River lamprey and Allis shad.
Fish are susceptible to underwater noise due to anthropogenic sources, which have been shown to cause widespread effects on fish. It has the potential to alter an individual’s physiology, causing stress, and shifts in hearing thresholds in a number of species (Smith et al., 2004; Wysocki et al., 2006). While exposure to very intense sounds (e.g. seismic guns) may result in mortal injuries, less intense sounds that are detectable by fishes may affect their behaviour, causing them to move away from their migration routes or leave favoured habitats (Normandeau Associates, Inc., 2012). Hearing range and sensitivity varies considerably among fish species depending on the hearing mechanism of the species e.g. whether a swim bladder is involved in the hearing mechanism or not. Furthermore, within that class, some species with a swim bladder are sound pressure-sensitive at higher frequencies while others having a swim bladder are not e.g. Atlantic salmon (Hawkins, 1978). The U.S. National Marine Fisheries Service (NMFS), as well as other agencies, currently uses 150 dB re 1 μPa (rms) as the sound pressure level that may result in onset of behavioural effects (Caltrans, 2015). Sound pressure above the 150 dB rms level are expected to cause temporary changes in behaviour and these might include startle responses, feeding disruption, area avoidance, etc. Popper et al (2014).
Using a conservative sound transmission loss (𝑇𝐿 =15 × 𝑙𝑜𝑔10(𝑟), where “r” is the distance from the source in meters) for spreading loss and a negligible attenuation, the distance to 𝑆𝑃𝐿 = 150 𝑑𝐵 𝑟𝑒. 1 𝜇𝑃𝑎 @1m (the sound pressure level that may result in onset of fish behavioural effects) is approx. 300 m.

Sea lamprey possess neither swim bladders nor lateral lines and functional hearing in sea lamprey is poorly understood. However, one available published study in the literature suggests that sea lamprey can detect frequencies in the range of 50–300 Hz (Mickle et al, 2018). In this study, sea lamprey detected tones of 50–300 Hz with equal sensitivity, but did not detect sounds below 50 Hz. Sea lamprey at sea are highly mobile, spending their adult life attached to a host species as a parasitic organism. They are known to prefer shallow coastal waters, where they may attach to host fish species. They are a common and frequently recorded ecto-parasite on basking shark Cetorhinus maximus. 
Some spatial and/or temporal overlap between migrating sea lamprey and the proposed survey may occur. However, considering the lack of a swim bladder, available knowledge in relation to sound detection ability together with habitat preferences, life history and behaviour, risks to both lamprey are highly unlikely to be significant for this species, particularly factoring in the limited spatial and temporal aspects of the survey.

Impacts on the conservation objectives of fish species are not considered possible.

In-Combination Effects
Vessel traffic is a constant feature of the area within and surrounding the proposed licence area. Both commercial freight and fishing vessels make use of the area. The level of additional vessel noise/disturbance associated with proposed survey or the vessel will not contribute significantly to the prevailing background noise levels and will be of a short and temporary duration (approximately 7 days). Therefore no in-combination effects are considered likely as a result of vessel noise or disturbance. 
Vibrocorer deployments will equally be geographically spaced (mostly more than 5 km between one another) and will be of a very short and temporary duration, as described in the previous text. Therefore no in-combination effects are considered likely as a result of vessel noise or disturbance.
Furthermore, given the lack of any risk of noise impact associated with the proposed project, the potential for downstream (e.g. recurring, repetitive) impacts resulting from additional projects that might be consented would be negligible. Based on an assessment of the projects identified above, no potential for in-combination impacts has been identified.

Mitigation procedures: MMO
Although the sound produced during the operation is not of sufficient level or duration to have a significant impact on marine mammals, mitigation measures will be undertaken by endeavouring to keep the vibrocoring operations to the shortest possible duration of time. The mitigation measures by obtaining clearance with the ecologist/MMO onboard will be taken for the protection of Low-frequency Cetaceans  species in proximity of the operation.

NPWS (2014) provides guidance to manage the risk to marine mammals from man-made sound sources in Irish waters. This document provides guidance and mitigation measures to address key potential sources of anthropogenic sound that may impact negatively on marine mammals in Irish waters. The mitigation methods should follow the guidance prescribed by the National Parks and Wildlife Service. Specifically, the guidance set out in NPWS (2014), as stated below, will be fully implemented.

· 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 (Appendix 6, NPWS, 2014).
· 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, acoustic surveying using the above equipment shall not commence if marine mammals are detected within a 500m radial distance of the sound source intended for use, i.e., within the Monitored Zone.
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4. As part of your application you have stated you intend to take CDTs. Please can you confirm if you intend to remove any sediment as part of these?

No sediment will be collected with the CTDs, only water physics and chemistry
.




2. Public Register

Under The Marine Licensing (Register of Licensing Information)(Wales) Regulations 2011 and the Environmental Impact Assessment Directive (Directive 85/337/EEC – as amended) , all information contained within or provided in support of this application will be placed on the Public Register unless NRW approve of the applicant’s reasons for withholding all or part.	

2.	Is there any information contained within or provided in support of this application that you consider should NOT be included on the Public Register on the grounds that its disclosure:

2(a).	Would be contrary to the interest of National Security? 		Yes ☐ No ☒

2(b).	Would prejudice to an unreasonable degree you, or some other person’s commercial interest of those of a third party? 			Yes ☐ No ☒

If Yes to either (a) or (b), please provide full justification as to why all or part of the information you have provided should be withheld

	



Please continue on a separate sheet if necessary. Please tick if you have done this ☐


3. Declaration

I declare that to the best of my knowledge and belief that the information given in this application form and supporting documentation is true.

	WARNING: It is an offence under the Marine and Coastal Access Act 2009, under which this application is made, to fail to disclose information or to provide false or misleading information and can invalidate any licence granted.


[image: A close-up of a signature

Description automatically generated]

Signature								Date	15/07/2024



Name (in capitals)	Riccardo Arosio

Position in Company	Postdoctoral researcher / Cruise Principal Investigator	
	


Applications cannot be processed unless signed by the Applicant (not agent), the applicant must have appropriate level of authority within the company.

Applications will not be processed unless signed
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