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1 Introduction

Mott MacDonald (MML) have prepared this risk assessment in support of a European Protected Species
(EPS) and Basking Shark disturbance licence application submitted to Marine Directorate – Licensing
Operations Team (MD-LOT) to complete a proposed geophysical survey of the seabed at Tarbert Harbour
on behalf of Tarbert (Loch Fyne) Harbour Authority (THA).

The geophysical survey will inform the design of an access slipway and adjacent area of land reclamation,
on the north side of the inner harbour (Figure 1.1).

EPS Risk Assessment

[Redacted]

[Redacted] [Redacted]
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Figure 1.1: Site Location Plan

Source: Maxar, Microsoft, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap contributors, and the GIS User
Community

Note: Indicative reporting area shown in red.

In advance of submitting the EPS licence application to MD-LOT, MML have sought advice from NatureScot
with regards to the potential impacts of the proposed survey works to protected species. A response has not
yet been received however, any information will be shared when received.

2 Proposed ground investigation and
geophysical survey works

The survey is proposed to be undertaken at site A.1 on Figure 2.1 to gain information to allow accurate
design and associated impact assessment of a proposed land reclamation and slipway construction at
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Tarbert Harbour (please note, a separate application for construction of the proposed Scheme will be sought
at a later date). The survey is intended to comprise:

● Sub-bottom profiler (SBP) survey to determine the subsea geological strata;
● Four to five marine boreholes;
● Four grab samples; and
● Bathymetric survey.

A bathymetric survey will also be undertaken in a second location (site A.2 on Figure 2.1) in the outer
harbour (west of the ferry terminal), in support of future potential THA harbour developments.

Figure 2.1: Survey locations

Source: Maxar, Microsoft, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap contributors, and the GIS User
Community

3 Survey equipment and method statement

3.1 Geophysical survey
A contractor has not yet been appointed to undertake the proposed survey works however, the geophysical
survey is anticipated to utilise a sub-bottom profiler (SBP), using either boomer, pinger or chirp. SBPs
operate in a frequence range of 2 kHz to 10 kHz, though typically at a frequency of 3.5 kHz or 5 kHz (Nasif,
2024).

Based on previous surveys for similar projects, it is assumed an Applied Acoustics AA201 Boomer Plate with
CSP-L 100j power supply will be utilised, which has a peak-to-peak sound pressure level (peak SPL) of up to
212 dB re 1 µPa at 1m across 2 kHz to 25 kHz frequency range.
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Due to the small size of the area of investigation, survey works are anticipated to take one to two days
exclusive of any weather delays.

3.2 Intrusive works
Up to five marine boreholes and four grab samples are proposed to profile seabed sediment and depth to
rockhead. Noise levels of intrusive works taken from Erbe & McPherson (2017) have been used to estimate
the noise levels of the boreholes and sediment samples.

The values for drilling (boreholes) have been used as this is anticipated to generate higher noise levels than
grab sampling. Based on the drilling being undertaken from a jack-up rig in water depths of 7m to 13m and
recorded on a drifting hydrophone at a distance of 10m to 50m, source levels were 142–145 dB re 1 µPa rms
@ 1 m (0.03 – 2 kHz) for drilling.

3.3 Multi-beam bathymetry survey
Regarding the multi-beam sonar for the bathymetric survey, it is anticipated that the equipment will be the
same as utilised previously for Tarbert Harbour in April 2024 by Aspect Land & Hydrographic Surveys Ltd
(ALHS). To suitably classify the subsurface geology to sufficient resolution an R2Sonic 2022 Multibeam
System (200 – 400 kHz) was used on one of their MCA Cat III survey vessels, which are small coastal
vessels.

Given the above and based on previous advice received in relation to multi-beam sonar from NatureScot1,
this activity has not been considered under this risk assessment as the frequency range of the survey
equipment is greater than the general hearing range of marine mammals (200 kHz). As such, there would be
no impact to marine mammals as a result of the multi-beam bathymetry survey.

4 Noise assessment

No specific noise modelling has been undertaken for this project however, based on previous advice
regarding proposed surveys, consideration of the potential for injurious or disturbing noise for marine
mammals, arising from the intended geophysical equipment (specifically the SBP) should be considered.

The SBP will operate close to 210 SPL0-peak dB re 1 µPa (unweighted) therefore mitigation for the
avoidance of injury to marine mammals is required as a disturbance risk to cetaceans exists.

Published modelling on using SBPs without soft starts (BEIS, 2018) illustrates that onset on permanent
threshold shifts (PTS) in harbour porpoise hearing in shallow water2 were predicted to occur at 23m (see
note2) whilst disturbance ranged from 1.6km to 3.8km from the source3. It should be noted that this modelling
was based upon a higher output theoretical SBP (Peak SPL of 267 dB re 1 µPa at 1m) and as such the
disturbance range for the proposed survey is thought to be shorter. This is supported by NatureScot’s
recommendation on other similar projects, using a 1km area around the proposed works to determine the
proportion of potential EPS that may be disturbed by the intended works. The area of the proposed survey

1 Email communication with Jane Dodd – Area officer – Marine, NatureScot. Subject: “RE: Consenting Advice Enquiry – Mott
MacDonald – NewIslay Vessel port Enabling Works Project”. Dated 25/03/2022 12:31

2 Use of the Norfolk Banks modelling within 14m water depth
3 Disturbance based upon an unweighted rms SPL 140 dB re 1 μPa.
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works is 0.79 hectare, as such, approximately 46 hectares (0.46 km2) is estimated to be disturbed by the
intended works4.

Regarding the intrusive works (boreholes and grab sampling), based on boreholes being undertaken in water
depths of 7m to 13m and recorded on a drifting hydrophone at a distance of 10m to 50m, noise source levels
are anticipated to be from 142–145 dB re 1 µPa rms @ 1 m (0.03 – 2 kHz) for drilling (Erbe & McPherson,
2017). Though the frequency of the drilling works overlaps with the auditory ranges of all the identified
species, it is quieter than the SBP and the noise is subject to a change of phase as it travels from the
sediment into the water column. Source levels of the boreholes are also below the thresholds of auditory
injury onset (received level) for all cetaceans and pinnipeds, see Table 4.1 (NOAA, 2024). As such, the
intrusive works have not been considered further.

Table 4.1: Auditory injury onset criteria (received level) for a non-impulsive noise source
Hearing group Auditory injury onset criteria
Underwater

Low-frequency (LF) cetaceans LE,p, LF,24h: 197 dB

High-frequency (HF) cetaceans LE,p, HF,24h: 201 dB

Very high-frequency (VHF) cetaceans LE,p, VHF,24h: 181 dB

Phocid pinnipeds (PW) LE,p, PW,24h: 195 dB

Otariid pinnipeds (OW) LE,p, OW,24h: 199 dB

In-air

Phocid pinnipeds (PA) LE,p, PA,24h: 154 dB

Otariid pinnipeds (OA) LE,p, OA,24h: 177 dB
Source: Summarised from Table ES3 (NOAA, 2024)

5 Sensitive receptors

Tarbert harbour does not lie within any designated sites. However, the Sound of Gigha Special Protection
Area (SPA) is located 2.1km west of the harbour, separated by a 1km strip of land. The site is designated for
non-breeding Greater Northern Diver Gavia immer, Eider Somateria mollissima, Slavonian Grebe Podiceps
Auritus and Red-breasted Merganser Mergus serrator. Though these are not themselves European
protected species they form part of the UK designated sites network and are highly mobile species however,
it is not anticipated these will be in the vicinity of the proposed survey and have not been considered further.

Upper Loch Fyne and Loch Goil Marine Protected Area (MPA) is located 15km north north-east of the
harbour, designated for burrowed mud, flame shell beds Limaria hians, horse mussel Modiolus modiolus
beds and ocean quahog Arctica islandica aggregates. This MPA is considered sufficiently separated from the
proposed survey and has not been considered under this risk assessment.

The Inner Hebrides and the Minches Special Area of Conservation (SAC), designated for Harbour porpoise
Phocoena Phocoena, is located 15km south-west of the harbour (straight-line distance). This is separated
from the proposed survey area by a 1km strip of land and in reality, the distance marine mammals would
need to travel from the SAC to the proposed survey area boundary is approximately 140km. As such, this
site has not been considered under this risk assessment.

4 Area covers marine waters up to mean high water spring (Holmes, 2022)
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From review of the data in Hague et al. (2020) and use of the Hebridean Whale and Dolphin Trust recent
sightings data (HWDT, 2025), the following protected species are anticipated within the region:

● Grey seal Halichoerus grypus;
● Harbour seal Phoca vitulina;
● Harbour porpoise Phocoena phocoena;
● Bottlenose dolphin Tursiops truncatus;
● Minke whale Balaenoptera acutorostrata;
● Short-beaked common dolphin Delphinus delphis;
● Basking shark Cetorhinus maximus;
● Northern bottlenose whale Hyperoodon ampullatus;
● Humpback whale Megaptera novaeangliae;
● Sperm whale Physeter macrocephalus;
● Atlantic white-sided dolphin Lagenorhynchus acutus; and
● Killer whale Orcinus orca.

Given the variable nature and effort of sightings there may be other marine mammals in the region, although
those listed above are deemed most likely to be apparent during the survey. These species, except basking
shark, are shown to have auditory ranges in line with the intended SBP’s operating frequencies (see Figure
5.1) and also with borehole frequencies overlapping with the auditory ranges of all identified species. As
such and with reference to the noise assessment (Section 4), these species are at risk from disturbance or
harm and require mitigation for the intended operations to proceed which is outlined in Section 6.

Figure 5.1: Hearing frequencies of sensitive receptors against equipment operating frequencies

Source: Adapted from Southall et al. (2019) and National Marine Fisheries Service (2024). Basking shark range from Chapuis et al.
(2019). Borehole range obtained from Erbe & McPherson, 2017.
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6 Mitigation

In order to prevent injury to any marine mammals or basking shark, best practise guidelines in the form of the
Joint Nature Conservation Committee (JNCC, 2017) guidelines for minimising the risk of injury to marine
mammals from geophysical surveys and relevant sections of the Scottish Marine Wildlife Watching Code
(NatureScot, 2017) shall be followed. These shall compromise the following mandatory aspects:

● Prior to activation of the SBP a 500m zone around the source shall be monitored for marine mammal or
basking sharks for 30 minutes in good daylight conditions (Beaufort sea state 3 or less) by a suitably
trained (JNCC methods) and dedicated5 observer.

● Should marine mammals or basking sharks be observed, start of operations should be delayed until 20
minutes after the last sighting on a marine mammal or basking shark within 500m zone.

● The SBP shall be soft started with a gradual ramp up of power over a period of at least 15 minutes
duration.

● Should a marine mammal or basking shark be encountered whilst underway outside of SBP operations,
the vessel shall avoid sudden unpredictable changes in speed, direction and engine noise. The vessel
shall seek to maintain a minimum of 100m separation from the animal unless directly approached where
upon the vessel shall maintain a steady speed and course whilst not presenting propellers to the
approaching animal.

7 Licence assessment justifications

Consistent with the EPS licence assessment process6 the following section seeks to detail the necessary
information to inform the three tests for approving a licence for an activity.

7.1 Licensable Purpose (Test 1)
In order for a licence to be issued the project must define how it relates to one of the purposes referred to in
Regulation 44(2) of the Conservation (Natural Habitats, &c.) Regulations 1994 (as amended). The project is
intended to:

● Acquire information necessary to comply with national planning policies in the form of informing further
impact assessment of the harbour enablement works.

● Acquire information to ensure the safe design of additional car parking and provisioning of a slipway to
realise local economic and societal recreational needs.

As such it is considered that these intentions meet an imperative reason of overriding public interest from an
economic and social nature with some benefit to the environment.

7.2 Assessment of Satisfactory Alternatives (Test 2)
The SBP is considered to be of significant concern to EPS and as such, alternatives for this have been
considered.

5 For the periods of pre-clearance, the observer will have no other duties other than scanning to 500m zone. Though outside of
this time they may undertake other roles.

6 See EPS licence guidelines (Marine Directorate, 2020)
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The SBP survey is intended to acquire information to support safe design of the port infrastructure and its
impact assessment. Consequently, the available alternative is to either:

1. Not undertake the sub-bottom profiling survey, and/or
2. Conduct a more intensive geotechnical ground investigation survey than would be required using

intrusive sampling.

As only limited information of ground investigation exists for the survey area, there is a risk that either the
design would have to be overengineered to cater for unknown hazards, or more extensive ground
investigations would have to be undertaken to achieve the required data resolution. These increases in
design or sampling are likely to result in a greater potential to disturb or harm a larger proportion of EPS due
to the longer duration and nature of the further investigations that would be required. As such, it is concluded
that the proposed SBP acquisition of sub-surface geology would provide both a higher resolution dataset and
a potentially less detrimental acquisition solution than the alternative scenarios. Further, the proposed
solution has viable mitigation options to reduce the potential for harm (see Section 6). Accordingly, these
alternative options are considered unsatisfactory due to their potential to cause greater harm to EPS and
other animals.

7.3 EPS Conservation Status Implications (Test 3)
Estimated density of the anticipated species that are in the estimated area of disturbance are detailed in
Table 7.1 and should be used to inform the third test ensuring that the works will not be “detrimental to the
maintenance of the population of the species concerned at a favourable conservation status in their natural
range”.

The upper value of density estimates has been used for the calculations to identify a worst-case estimate for
the number of individuals disturbed. Where this value is lower than the peak sightings recorded for the site,
the peak sightings value has been used. Peak sightings for Atlantic white-sided dolphin, bottlenose dolphin,
grey and harbour seals were obtained from the Sea Watch Foundation (2025). All other peak sightings were
obtained from Hebridean Whale & Dolphin Trust (HWDT, 2025).

No density estimates are available for sperm whale and killer whale, though SCANS IV surveys (Gilles et al.,
2023) identified these as present during aerial surveys with a sighting rate being too low to determine
abundance estimates. In addition, no density estimates were identified for humpback whale. The peak
sightings have been taken in these instances.

Table 7.1: Estimated sightings densities and disturbance
Species Density estimate

(individuals km-2)
Peak sightings Estimated number

disturbed
Grey seal 0.000016a 1 1

Harbour seal 0.0048045084a 5 5

Harbour porpoise 0.336b 7 7

Bottlenose dolphin 0.060001 - 0.121000c 32 32

Minke Whale 0.027b 5 5

Basking shark 0.019275d 1 1

Short-beaked common dolphin 0.5e 25* 25*

Northern bottlenose whale 0.001b 10* 10*

Humpback whale N/A 1 1

Sperm whale N/A 1 1

Killer whale N/A 10 10



Mott MacDonald
Page 9 of 12

Mott MacDonald Restricted

Species Density estimate
(individuals km-2)

Peak sightings Estimated number
disturbed

Atlantic white-sided dolphin 0.0024e 22 22

 Source: Density estimates obtained from: a) Carter et al., 2022; b) Hague et al., 2020; c) Hammond et al., 2021; d) Wave Action and
The Wildlife Trusts (2003-2006); e) Gilles et al., 2023

*Note: Northern bottlenose whale habituates water depths of 500 – 1500m (Hague et al., 2020). It is likely that the species has been
mis-identified, short-beaked common dolphin are also not often sighted in Scottish waters. If calculations were done based on
density estimates as opposed to the peak sightings, number disturbed would be <1 individuals for both species.

8 Conclusion

The proposed survey will gain information to allow accurate design any associated impact assessments for
future infrastructure upgrades. The SBP will determine subsea geological strata and any hazard to
construction.

Protected species anticipated to be present at Tarbert Harbour comprise Grey seal, Harbour seal, Harbour
porpoise, Bottlenose dolphin, Minke whale, Short-beaked common dolphin, Basking shark, Northern
bottlenose whale, Humpback whale, Atlantic white-sided dolphin, Sperm whale and Killer whale. In order to
prevent any injury of protected animals, mitigation measures have been recommended including monitoring
for any presence of marine mammals and basking shark before the geophysical survey works, use of soft
start for SBP, keeping the vessel a distance from the protected animals encountered whilst underway outside
of SBP operations. It is expected that a small proportion of marine mammals and basking sharks could
potentially be impacted (Table 8.1) in a small area for a short duration (survey is expected to last 1 to 2
days). Though, with the mitigation in place there is minimal impact expected.

Consequently, in line with the EPS licensing Test 3 it is considered that the proposed survey works would not
be “detrimental to the maintenance of the population of the species concerned at a favourable conservation
status in their natural range”.

Table 8.1: Abundance of protected species and number impacted
Species Number of individuals impacted Abundance
Grey seal 1 54,974a

Harbour seal 5 34,475a

Harbour porpoise 7 24,305b

Bottlenose dolphin 32 45b

Minke Whale 5 10,288b

Short-beaked common dolphin 25* 57,417b

Basking shark 1 N/A

Northern bottlenose whale 10* 4,809c,d

Humpback whale 1 N/A

Sperm whale 1 143c

Killer whale 10 15,014e

Atlantic white-sided dolphin 22 12,293b
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 Source: a) SCOS, 2024; b) IAMMWG, 2022; c) Gilles et al., 2023; d) abundance for beaked whales (all species) in the SCANS IV
survey area; e) Jourdain et al., 2019 *As noted above, northern bottlenose whale habituates water depths of 500 – 1500m
(Hague et al., 2020). It is likely that the species has been mis-identified, short-beaked common dolphin are also not often
sighted in Scottish waters. If calculations were done based on density estimates as opposed to the peak sightings, number
disturbed would be <1 individuals for both species.
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