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1. Introduction

This document provides the supporting information for the Marine Construction Licence and European Protected
Species Licence (EPS) applications and outlines the proposed Ground Investigation (GI) works and geophysical
surveys associated with the Gasay Ferry Terminal Redevelopment. This document also includes information
relating to Priority Marine Features (PMFs). It is noted that the methodology discussed herein has been
developed as part of the design stage, prior to Contractor involvement. Therefore, some variation is expected
within the bounds permitted by the requirements of the Scope.

Due to the condition of the existing infrastructure at the Gasay Ferry Terminal, Caledonian Maritime Assets
Limited (CMAL) wishes to build upon the work undertaken related to the Gasay Ferry Terminal Outline Business
Case, which led to the identification of options for the replacement of the existing terminal.

The existing Gasay Ferry Terminal infrastructure is coming to the end of its useful life. Maintenance works were
undertaken in 2021/22, which were limited to keeping the infrastructure operational for another five years.
There is limited capacity to extend or improve the berth to accommodate larger vessels, as well as there being a
limited marshalling area onshore which impacts on traffic on adjacent roads, and limited ability to deepen the
berth for larger vessels. In 2024, a detailed structural inspection and assessment was carried out, the results of
which led to further restrictions on vessel approach and speed, as well as vehicle loadings due to the condition of
the infrastructure. It also noted regular inspections are required in order to determine if the infrastructure’s
condition remains suitable to maintain operations.

The ferry service between Lochboisdale and Mallaig provides a much-needed link between the Scottish mainland
and the Outer Hebrides. Whilst there are alternative routes, each involves additional travel time by road and/or
inter-island ferries. The local economy is reliant on the tourism trade and the ability for services and goods to
pass through the ferry terminal.

There are plans for a new vessel to replace the existing ferry which provides the service between Lochboisdale
and Mallaig and it will primarily be designed based on service route requirements and future demand
forecasting. Whilst the new vessel will be of similar size to the current vessel, others that may use the new
infrastructure in the future will be larger and heavier and the infrastructure as well as being life limited, will not
be capable of accommodating these vessels unless replaced.

Ahead of the main works to develop a replacement berth and ferry terminal, information is required to be
gathered to allow for development of future design stages of the main works proposed. This information will be
gathered through marine and land Ground Investigations (Gl) within a study area, which will be targeted to
address the geotechnical and geo-environmental constraints, along with their potential impact on the main
works proposed. The scope of the ground investigation aims to provide sufficient geotechnical information to
allow the Designer to assess the geotechnical risks at tender stage associated with the construction of:
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. Marine jetty structures, consisting of a solid quay wall (combi- or sheet-piled) and linkspan including
support structures (bankseat and lifting dolphins), access to linkspan formed of reclaimed land and rock
armour revetments;

. Land side structures, including access roads, parking areas, a marshalling area capable of accommodating
cars and trucks/trailers and a terminal building.

The investigation will also include sampling and testing of existing mounds of material currently stored on site to
determine whether suitable for reuse in the works.

The following sections of this document relate to marine-based ground investigation and geophysical surveys
only.

2. Proposed Works

The site is located adjacent to the southern shoreline of Gasay Island, an island in Lochboisdale, South Uist, in
the Outer Hebrides, which sits at the mouth of Loch Carnan. Lochboisdale is located at the western end of a
natural harbour and is the south-most harbour on the east side of South Uist.

The location plan of the site and indicative survey area is shown in Figure 2-1.

As noted in Section 1, CMAL requires the undertaking of marine-based ground investigations and geophysical
surveys to gather information that will allow for development of future design stages of a replacement berth and
ferry terminal.

The Gl Works will include the following types of investigation and sampling:

. (8 no) Cable Percussion with Rotary Core (CP+RC) follow-on boreholes are to be utilised to determine
ground conditions for the marine structures. The proposed surveys comprise a minimum rock core length
of 10 m required to identify ground conditions at marine structure locations. This is based on anticipated
pile lengths considering vertical loads and lateral loading effects as well as rock strength and likely
discontinuity spacing.

. (3 no) Vibro Cores (VC) are to be undertaken and will have a dual function; to obtain samples for testing
and to provide the information required to obtain future licences.

The GI Works are proposed at the locations noted in Table 2-1 and shown on Figure 2-1. The exploratory hole
locations are indicative, however final locations will remain within 5 m of those proposed.

Table 2-1: Proposed Indicative Exploratory Hole Types and Locations

Gl Works Type Location Name Easting Northing
Cable Percussive exploratory hole with 25M2B01 79796 818820
Rotary Core follow-on 25M2B02 79818 818804
25M2B03 79830 818812
25M2B04 79845 818767
25M2B05 79861 818778
25M2B06 79891 818752
25M2B07 79914 818729
25M2B08 79939 818709
Vibro Core exploratory hole 25M2V01 79922 818701
25M2V02 79891 818728
25M2Vv03 79861 818754
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Geophysical surveys to complement the GI Works include the following:

. Bathymetric/Acoustic Survey — to identify seabed level and to aid in the identification of objects located
on or near the surface, including any features and/or material of possible archaeological and cultural
heritage significance within the survey area.

o Side Scan Sonar Survey — to identify obstructions at the surface, including any features and/or material of
possible archaeological and cultural heritage significance.

. Sub-Bottom Profiling Survey/Chirps Survey — to capture the geology of the underlying material within the
survey area.

. Magnetometer Survey — to identify any ferrous objects present on the seabed that could interfere with
future piling works.

2.1 Alternatives Considered

In order to design structurally safe and robust replacement infrastructure it is necessary to understand
the geotechnical and geo-environmental constraints in the area along with their potential impact on the
designs. The proposed surveys and investigations are the most reliable methods of gathering information
on these constraints and have been designed to be temporary and localised in nature, ensuring the
information required to progress the design is captured at this early stage.

As set out above, there are a number of techniques proposed for both the intrusive Gl Works and the
geophysical surveys, with the latter proposed over a larger area to ensure baseline seabed conditions
have been covered. Alternative methods of capturing the data required are discussed below and set out
why the methods proposed are considered the most appropriate.

The alternatives to geophysical surveys include carrying out significantly more intrusive ground
investigations to understand the variability in the depth / strength of the material beneath the proposed
site, or utilising divers and / or Remotely Operated Vehicles (ROVs) to capture information about the
seabed. Both of these alternative methods would prolong the time that vessels would be working in the
area, therefore increasing the potential for impacts to marine species in the area. Increased quantum of
intrusive ground investigations would have the potential to result in increased underwater noise and
vibration over a larger area than that proposed, which has been designed to provide the minimum level of
information required to inform future design works. Further to this, the health and safety implications of
having personnel in the water means that using divers would be not considered appropriate in this case.
Utilising divers and / or ROVs would also capture inadequately detailed information due to potential sea
state and visibility of the seabed; elements of the proposed geophysical survey (i.e. Sub-Bottom Profiling)
cannot be captured by a visual assessment alone.

The level of detail required to inform future design work cannot rely solely on geophysical surveys to
provide design parameters and any non-intrusive survey work needs to be validated through intrusive
investigation, sampling, and testing.

In terms of the methodologies for forming the exploratory holes, other methods available are sonic
drilling or Static Compaction Penetration Tests (SCPTs), however neither of these methods are
considered appropriate in this case. This is due to either requiring a resonance of the casing in the case
of the sonic boreholes, or being unlikely to penetrate the superficial deposits expected and not able to
confirm rock parameters in the case of the SCPT. As a consequence, it is considered that sonic drilling
could resultin greater potential impacts to cetaceans than the methods proposed as it would resultin a
prolonged resonance, and SCPTs would not provide the detail required of the ground investigations.
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Figure 2-1: Location plan of Gasay Ferry Terminal Redevelopment Gl Works and geophysical survey area
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3. Potential Effects from the Works

3.1 Noise Generation

The exact specification of the equipment used will be responsibility of the Contractor, however typical equipment
and noise levels for the marine surveys are detailed in Table 3-1 below.

Table 3-1: Typical Equipment and Noise Levels for the Proposed Works

Equipment Frequency Maximum power

Multibeam Echosounder 170 - 450 kHz -

Acoustic boomer 2-25 kHz 215dB re 1TuPa @1m at 200J
Parametric Sub-bottom profiler 2-115 kHz 238dBre TuPa @1m

Cable Percussive Rig
Rotary Core 27 Hz-1 kHz* 132-192dB re 1uPa*

Vibro Core
*In absence of underwater values. Based on vibrodriver/hammer and worst case 8" diameter impact pile

3.2 Vessel Movements

The geophysical surveys will require vessels in the area which will be slow moving. It is expected that the Gl
Works will be undertaken from a jack-up rig.

33 Changes in Water Quality

The GI Works may release some sediment into the water column, potentially decreasing water clarity.

3.4 Physical Damage to Seabed

Physical damage to the seabed will occur to varying degrees from the placement of the jack-up rigs’ legs and the
Gl Works themselves.

4. Impact Assessment and Mitigation

4.1 Marine EPS/PMF Baseline

The works are being undertaken 5km away from the of the Inner Hebrides and The Minches SAC (Special Area of
Conservation), designated for harbour porpoise (Phocoena phocoena) and the Sea of Hebrides Marine Protected
Area, which has minke whale (Balaenoptera acutorostrata) and basking shark (Cetorhinus maximus) amongst its
designated features.

Data suggests that low numbers of cetaceans would be present off Lochboisdale, mainly harbour porpoise and
occasionally minke whale, with others such as Risso’s dolphin (Grampus griseus), bottlenose dolphin (Tursiops
truncatus), common dolphin (Delphinus delphis), and humpback whale (Megaptera novaeangliae) being
transient in the wider area. Only harbour porpoise individuals are likely to be resident year-round (Marine
Scotland, 20251; Hague et al., 20202; Seawatchs3).

1 Marine Scotland (2023). National Marine Plan Interactive. Available at: https://marinescotland.atkinsgeospatial.com/nmpi/ [Accessed February
2025].

2 Hague, E.L., Sinclair, R.R. and Sparling, C.E. (2020). Regional baselines for marine mammal knowledge across the North Sea and Atlantic areas of
Scottish Waters. Scottish Marine and Freshwater Science Vol 11 No.12.

3 Sea Watch Foundation (2025). Recent Sightings. https://www.seawatchfoundation.org.uk/recentsightings/ [Accessed February 2025].
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Data from Scottish waters* indicate that harbour porpoise densities off South Uist are up to 0.3 per km? in
summer, with lower densities in winter months. Minke whale are primarily summer visitors to Scottish waters with
densities of up to 0.02 per km?.

Basking sharks have also been recorded within 300 m of the southern shoreline of Gasay Island recently as
202435 (one individual) and are therefore expected to be present between April and September as they are
seasonal visitors.

In terms of vulnerable PMF habitats, Phymatolithon calcareum maerl beds in infralittoral clean gravel or coarse
sand were recorded in a 1990 survey approximately 1 km to the west of the project area¢. Although the record is
35 years old there is the possibility that sensitive habitats such as this habitat are present in the area of the Gl
Works and mitigation may be required. Kelp was noted in intertidal surveys undertaken by Jacobs in February
2025 and this habitat was also historically recorded up to 1 km away from the project area. Kelp forms part of
habitats designated as PMFs but not in the list of the 11 most vulnerable’.

The best available habitat data closest to the project area are also old (40 years), and these habitats constituted
infralittoral muddy sands, sea pens (Virgularia mirabilis), scallops and brittle stars on circalittoral sandy or shelly
mud and mats of red algae on infralittoral muddy gravel (i.e., no mention of maerl or kelp). However, as maerl
beds were historically found 1 km to the west, Jacobs is highlighting that the potential for vulnerable habitats
such as this being present as there is no recent seabed habitat information available.

4.2 Impacts
421 Underwater Noise

Underwater noise has the potential to impact marine mammal species causing behavioural changes or hearing
injury. Marine mammals are known to be more sensitive to impulsive noise than non-impulsive (Southall et al.,
2019s).

Harbour porpoise are considered to be one of the more sensitive marine mammal species, generally with lower
noise thresholds than other species. Reviews of the hearing abilities of marine mammals have indicated that
exposure to noise above 140 dB re 1 u Pa results in profound and sustained avoidance behaviour (Southall et al.,
2007¢) and that non-impulsive noise over 153 dB re 1 1 Pa (sound exposure level (SEL)), and impulsive noise
over 140 dBre 1 u Pa (SEL) and 196 dBre 1 u Pa (peak sound pressure level (SPL)) has the potential to result in
temporary effects on the hearing of harbour porpoise (Southall, et al., 2019). Using the noise levels presented in
Section 3.1, it is considered that there is potential for disturbance or injury of harbour porpoise and any minke
whale in close proximity to the geophysical survey work.

Basking sharks are not considered sensitive to underwater noise due to lack of a swim bladder (Popper et al.,
20141), As such there is no predicted noise effect on basking sharks.

“Hague, E. L., Sinclair, R R., and Sparling, C. E. (2020). Regional baselines for marine mammal knowledge across the North Sea and Atlantic areas of
Scottish waters. Scottish Marine and Freshwater Science Vol 11 No 12.

5 Marine Scotland (2025). National Marine Plan Interactive. Available at: https://marinescotland.atkinsgeospatial.com/nmpi/ [Accessed February
2025].

6 https://marinescotland.atkinsgeospatial.com/nmpi/default.aspx?layers=1140

7 https://www.gov.scot/policies/marine-environment/priority-marine-features/

8 Southall, B.L., Finneran, J.J., Reichmuth, C., Nachtigall, P.E., Ketten, D.R., Bowles, A.E., Ellison, W.T., Nowacek, D.P. and Tyack, P.L. (2019). Marine
Mammal Noise Exposure Criteria: Updated Scientific Recommendations for Residual Hearing Effects. Aquatic Mammals 45: 125-232. DOI
10.1578/AM.45.2.2019.125.

9 Southall, B.L., Bowles, A.E., Ellison, W.T., Finneran, J.J., Gentry, R.L., Greene C.R.Jr., Kastak, D., Ketten, D.R., Miller, J.H., Nachtigall, P.E., Richardson,
W.J.,, Thomas, J.A. and Tyack, P.L. (2007). Marine Mammal Noise Exposure Criteria: Initial Scientific Recommendations. Aquatic Mammals 33(4):
411-521.

10 Popper, A.N., Hawkins, A.D., Fay, R.R, Mann, D.A,, Bartol, S., Carlston, T.J., Coombs, C., Ellison, W.T., Gentry, R.L., Halvorsen, M.B., Lokkeborg, S.,
Rogers, P.H., Southall, B.L., Zeddies, D.G. and Tavola, W.N. (2014). Sound Exposure Guidelines for Fishes and Sea Turtles: A Technical Report
prepared by ANSI-Accredited Standards Committee S3/SC1 and registered with ANSI.
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4.2.2 Vessel Strike

Basking shark is expected to be present in the summer months and could be at risk of interaction (i.e., collision,
disturbance) with survey vessels. Similarly, marine mammals such as harbour porpoise and minke whale may
also be present and also at risk. The slow-moving nature of the vessels will help to allow avoidance by cetaceans;
however, sporadic individuals of basking sharks may have more of a residual risk posed owing to their
size/manoeuvrability and ability to feed near the surface.

423 Water Quality and Sedimentation

It is expected that as vocalisations are used by odontocetes to compensate for poor visibility such as at night and
during increased turbidity', any localised suspended sediment generated by the Gl Works will not impact the
marine mammal species in the area in terms of hunting and communication. Being filter feeders, localised poor
visibility is not expected to impact basking shark’s foraging efficiency. Therefore, changes in water quality are
overall not expected to affect EPS.

In terms of PMFs such as maerl, the water quality and sedimentation is likely to be very localised and minor from
the small (<20cm diameter) borehole, dispersing rapidly in the current prior to reaching the known historic site
record for this habitat. If this habitat occurs close to the borehole sites, it is expected that the volume of
sediment disturbed would still be minor in relation to a water quality and sedimentation risk so smothering of
the habitat is not expected.

4.2.4 Physical Damage

Physical damage to the seabed will occur to varying degrees from the placement of the jack-up rigs’ legs and the
taking of the boreholes themselves. This is expected to be in the order of 4 m?2 per Gl location, cumulatively for
four legs and a borehole/Vibro Core. These small areas (maximum 1 m?) of physical damage may coincide with
any vulnerable PMF habitat, should it be present.

4.3 Mitigation

The Contractor will be provided with survey information gathered prior to the Gl Works so that they are aware of
the presence of protected species and PMF habitats in advance of any works on site. A pre-works visual seabed
survey is planned to be undertaken to inform whether there are any PMFs present in the Gl Works' footprint. All
conditions of site-specific consents, including any restrictions on the works, will be defined in the Contractor’s
Environmental Action Plan (EAP) or similar. The EAP will include the intended methods of effectively managing
potential environmental impacts on EPS resulting from the works. Species and Habitat Protection Plans will be
prepared by the Contractor for the EPS identified in the EPS licence as part of the EAP. The Species and Habitat
Protection Plans will be prepared to ensure that essential mitigation strategies required for safeguarding
protected species and vulnerable habitats are implemented as part of the contract.

To mitigate the potential for injury or disturbance of marine species, the Contractor shall provide a Marine
Mammal Observer (MMO) for the duration of the marine survey and investigation works in accordance with the
JNCC Guidelines (JNCC, 2010b); other mitigations methods to be followed to demonstrate Best Available
Technique Not Entailing Excessive Costs (BATNEEC) may include:

e Preference for Gl Works and geophysical surveys during daylight hours only; and

e Soft or ramp start to allow marine mammals to avoid the drilling/Vibro Coring zone.

11 Sol M, Ollier C, Boisseau O, Ridoux V and Virgili A (2024). Temporal patterns in dolphin foraging activity in the Mediterranean Sea: insights from
vocalisations recorded during the ACCOBAMS Survey Initiative. Front. Mar. Sci. 11:1378524. doi: 10.3389/fmars.2024.1378524

2 JNCC (2010). Statutory nature conservation agency protocol for minimising the risk of injury to marine mammals from piling noise. Available online:
https://data.jncc.gov.uk/data/31662b6a-19ed-4918-9fab-8fbcff752046/IJNCC-CNCB-Piling-protocol-August2010-Web.pdf [Accessed February
2025]
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In terms of vessel strike risk, in addition to surveillance for marine mammals, the MMO will be required to look
out for basking sharks to enable any individuals that may be in the vicinity to avoid survey the vessels. Any
sightings are to be recorded.

This area is already frequented by boat traffic therefore there would be background noise and potential
disturbance occurring already.

In terms of any PMFs being identified in pre-works surveys, the results of the visual seabed survey will inform the
requirement for any further species-specific mitigation. Should any patches of maerl beds or other PMF habitat
be present, mitigation would likely involve micrositing of the jack-up rigs' legs to avoid sensitive habitats,
floating between sites and restrictions on anchoring locations, as well as micrositing Gl locations themselves.

Overall, potential construction impacts on EPS (marine mammals, namely harbour porpoise, minke whale and
basking sharks) and any PMF habitats present are anticipated to be fully mitigated through the proposed use of
Species and Habitat Protection Plans and an Environmental Action Plan or similar.
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