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1 INTRODUCTION 
1.1 Introduction 

1.1 Scrabster Harbour (Figure 1.1) is located in Scrabster on the north coast of Caithness and has a 
grid reference centre point of ND10437 70310. Scrabster is situated 1.5 miles northwest of 
Thurso, the largest town in Caithness, provides a ferry link to Orkney and is ideally located for 
access to the North Sea and Atlantic Ocean. 

 
Figure 1.1: Scrabster Harbour 

1.2 The existing St Ola Pier was constructed in 1972 and has fallen into declining use due to ongoing 
corrosion of steel piling and lack of load bearing capacity for imposed deck loads. The existing 
Pier is situated within the centre of the harbour and incorporates a 100 metre long berth to the 
south-west, a linkspan and a further 115 metre berth which was used by the Orkney Ferry prior 
to the Queen Elizabeth Pier being constructed in 2003. 

1.3 The outer side of the pier currently has no berthing because of a 1.5 metre high sea protection 
wall. The proposed redevelopment of St Ola Pier aims to ensure the ongoing structural integrity 
of the pier. It also seeks to provide an enhanced straight berthing face on the inner side of the 
pier for use by oil and gas supply vessels, and for new additional berthing on the outer side of the 
pier for cruise ships of up to 250 metres long. 
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1.4 The proposed redevelopment is described in detail in Chapter 2, Volume I, but in summary 
comprises: 

• Installation of new piled quay wall and pier deck to expand the existing pier. The renovated 
pier will be approximately 280 metres long with straight berthing faces. Some demolition works 
to the existing pier will be required to facilitate these works; 

• The outer side of the pier will be dredged to achieve a depth of approximately -9.0 metres 
Chart Datum (CD). The inner side of the pier will be dredged to provide a consistent berth 
depth of -7.5 metres CD. The total volume of dredge material generated by the works is 
approximately 172,000m3. 

• Reclamation Area with Revetment facing: the reclamation and revetment area will be 
approximately of 0.84ha at the root of the pier to provide storage for cargo handling; and 

• A water and fuel supply will be provided on the St. Ola Pier. The fuel pipe will either be routed 
from the existing supply on the Jubilee Pier, or from a new tank(s) proposed for the reclamation 
area. 

1.2 The Need for Project 
1.5 Scrabster Harbour benefits from a strategic location, modern infrastructure and high quality, 

reliable services.  The harbour operates across a range of sectors including cargo, cruise, ferries, 
fishing, oil and gas and marine renewables. The harbour offers extensive facilities, with 24/7, 365 
days a year access to the port. Scrabster Harbour possesses a strong local supply chain and is 
one of the UK’s top whitefish and shellfish landing ports.   

1.6 Scrabster Harbour is a Trust port, overseen by Scrabster Harbour Trust which was established in 
1841.  The Trust exists for the benefit of stakeholders which includes pot users, which includes 
port users, employees, the local community and businesses and local / national government. 
Scrabster Harbour Trust is responsible for maintaining the balance between generating economic 
activity and safeguarding the environment. 

1.7 The Trust has invested in the region of £20 million in the past 7 years; as a result Port revenues 
have grown by 58% between 2012 and 2018 with 100% of surpluses reinvested in the Port. 

1.8 Scrabster Harbour Trust commissioned an independent Economic Impact Assessment report in 
2017, which found the harbour currently generates £25 million gross value added (GVA) in 
Caithness and supports over 400 jobs. The figures show an increase from 339 jobs to 403 jobs 
since the last economic assessment in 2009, underlining the growing role of the Harbour to the 
Caithness economy. 

1.9 The Scrabster Harbour Trust Business Strategy 2019 is focused on both the growth in energy 
related port activity (oil and gas, marine renewables), cruise ship activity and the retention and 
growth of ferry, fishing and general cargo. 

1.10 The Strategy seeks to deliver: 
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• Higher quay and laydown utilisation; 

• Increased quay and laydown area space; 

• Increased vessel numbers and cargo throughput. 

1.11 The Trust seek to deliver the Strategy through the following works streams: 

• Port Infrastructure – the maintenance and improvement of port infrastructure will be 
progressed with the refurbishment of the Ola Quay being the short term priority. 

• Property acquisition – The Trust will seek to secure additional properties at the Harbour. 

• Land reclamation – The feasibility of additional land reclamation will be pursued. 

• Reconfiguration – The existing harbour estate layout will be examined to ensure space is best 
configured. 

1.12 The proposed redevelopment is consistent with and forms part of the wider Strategy with the 
project expected to generate the following outputs (assessed at Year 5 following construction, FY 
2025-2026): 

• Short term employment and local business benefits over construction period 

• 6% increase in total vessel arrivals at Scrabster 

• 20% increase in total vessel tonnage at Scrabster 

• 18% increase in port revenues 

• Generation of 46.3 FTE jobs, with associated increase in GVA and total economic output of 
the Harbour 

• Additional 30,000 cruise passengers arriving at Scrabster, on vessels carrying a total of 10,500 
crew 

• Cruise passenger and crew spend in Caithness of £1.83 million per annum. 

• Further opportunities for local supply chain development in the energy and tourism sectors. 

1.3 The Need for EIA 
1.13 An Environmental Impact Assessment (EIA) Screening Opinion on the proposed redevelopment 

issued from Marine Scotland Licensing Operations Team (MSLOT) in March 2018, determining 
the proposed redevelopment to be EIA development under The Marine Works (Environmental 
Impact Assessment) (Scotland) Regulations 2017 (the EIA Regulations) transposing EC Directive 
2011/92/EU as amended by Directive 2014/52/EU, and as such an Environmental Impact 
Assessment must be carried out. 
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1.14 Upon submission of an EIA Scoping Report in July 2018 by Scrabster Harbour Trust (SHT) 
accompanying a request for a Scoping Opinion, a subsequent EIA Scoping Opinion was received 
from MSLOT in September 2018.  That scoping opinion was adopted by the Scottish Ministers, 
under regulation 14 of the EIA Regulations and forms the basis of this EIA Report (EIAR).  Certain 
environmental topics were scoped out as part of this formal scoping process (refer Table 1.2 and 
subsection on Scoping). 

1.15 The EIAR details the findings of this EIA process and highlights the anticipated significant 
environmental issues identified for both the construction and operational phases of the proposed 
development. 

1.16 The EIAR comprises a description of: 

• the proposed redevelopment of St Ola Pier; 

• the reasonable alternatives studied by the applicant; and  

• relevant aspects of the environment and likely significant effects of the proposed 
redevelopment on the environment, as required by the EIA Regulations and in particular 
Schedule 4 thereto. 

1.4 Scoping 
1.17 As noted above, an EIA Scoping Opinion was issued from MSLOT in September 2018.  That 

Scoping Opinion is contained in EIAR Volume II, Appendix 1.1.  The Scottish Ministers consulted 
on the scoping report and the responses received were taken into account in adopting the Scoping 
Opinion. Table 1.1 summarises the Scoping Opinion and summarises the Scottish Ministers’ 
advice on whether topics were to be scoped in or out. 

Table 1.1: Environmental Topics and the Scoping Opinion (scoped in or out)  
 

Topic Reason for Scoping in / out 

Coastal Processes Scoped OUT. Issues relating to water quality should be included in the 
water quality chapter. 

Flood Risk Scoped OUT. SEPA have confirmed that a flood risk assessment is not 
required. 

Marine Biodiversity 
(including Fisheries, Marine 
Mammals and Benthic 
Ecology) 

Scoped IN. Multiple potential impact pathways on this receptor from the 
construction phase of the works, in particular underwater noise. 

Water Quality Scoped IN. Potential impacts from dredging works on water quality. Works 
are in the vicinity of Thurso designated bathing waters. 

Terrestrial Biodiversity 
(including Ornithology and 
Otters) 

Scoped IN. Proximity of North Caithness Cliffs SPA which could be 
impacted by noise, light and pollution from the construction works. 
Potential for otters to use the shoreline and harbour area. 

Transportation 

Scoped IN. Request by Transport Scotland for a transport statement to 
assess the potential impacts associated with increased traffic from the 
development. Also the need to assess the impact of increased vessel 
traffic. 

Air Quality and Climate Scoped IN. Requirement for an air quality assessment and mitigation plans 
to address emissions from plant and vehicles and dust levels. 
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Noise and Vibration 
Scoped IN. Requirement to assess the need for mitigation of impact of 
noise from plant/equipment, vessels and road traffic both in-air and 
underwater. 

Waste Management 
Scoped OUT. Site Waste Management Plan to be included in Construction 
Environment Management Plan and disposal of dredge arisings to be 
discussed in Best Practicable Environmental Option document. 

Soils, Geology and 
Contamination 

Scoped IN. Ground investigation works to inform potential re-use of dredge 
arisings. Pre-dredge sample analysis required to determine contaminant 
levels. 

Cultural Heritage Scoped OUT. Sufficient assessment provided in scoping report and no 
concerns raised by Historic Environment Scotland. 

Landscape and Visual Scoped OUT. No issues raised by consultees and sufficient assessment 
provided by applicant in scoping report. 

Population, Human Health 
and Socioeconomics 

Scoped OUT. Population and human health issues to be covered within 
specialist chapters elsewhere in the EIA report. 

Major Disasters and 
Accidents 

Scoped OUT. Impact on receptors to be addressed in specialist chapters 
elsewhere in the EIA report. 

Material Assets Scoped OUT. Potentially significant effects on material assets are to be 
covered elsewhere in the EIA report. 

Cumulative Impacts Scoped OUT. Cumulative impacts to be assessed for each receptor in the 
specialist chapters of the EIA report. 

Navigation 
Scoped IN. Review of existing Safety Management System required to 
take account of effects of the development on vessel traffic as required by 
the MCA. 

1.18 The Marine Licensing (Pre-application Consultation) (Scotland) Regulations 2013, prescribe the 
marine licensable activities that are subject to pre-application consultation and, in combination 
with the Marine (Scotland) Act 2010, set out the nature of the pre-application process. The 
legislation came into force on 1st January 2014 and applies to all relevant marine licence 
applications submitted to Marine Scotland’s Licensing Operations Team (MSLOT) on or after 6 
April 2014.  The redevelopment project exceeds the trigger for public consultation as outlined 
within the aforementioned Regulations (i.e. extension or improvement or any works which exceed 
1000 square meters) and therefore a formal pre-application consultation was considered 
necessary in advance of the submission of the marine licence application. 

1.19 A pre-application programme was undertaken in line with the aforementioned requirements 
including pre-notification to statutory consultees, public notice of and undertaking of a pre-
application consultation event.  The details of the pre-application process are included within the 
Pre-Application Consultation (PAC) Report, included in EIAR Volume II, Appendix 1.3.  The report 
has also been submitted in support of the marine licence application. 

1.5 Structure of the EIAR 
1.20 Informed by the Scoping Opinion, the objective of the EIAR is to present the environmental 

information that has emerged from the EIA scoping process in a concise, comprehensive and 
objective manner so that it can be effectively communicated to competent authorities, interested 
parties and the public.  The EIAR for the proposed redevelopment has been prepared following 
consultation with statutory bodies, non-statutory bodies and stakeholders, desk studies and site 
surveys, as well as a collation of baseline data on the existing environment and an environmental 
assessment of the impact of the proposed redevelopment.  
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1.21 Information contained in the EIAR is presented in the following way: 

• Non-Technical Summary 

• Volume I Main Report (See Table 1.2) 

• Volume II Technical Appendices 

• Volume III Design Drawings and Figures not included in Volume I 

1.22 Volume I of the EIAR contains the following chapters: 

 

Table 1.2: Structure of Volume I of the EIAR 
 

Chapter Topic 

1 Introduction 

2 Project Description 

3 Alternatives 

4 Waste  

5 Traffic and Transportation 

6 Air Quality and Climate 

7 Noise and Vibration 

8 Geology, Hydrogeology and Contamination 

9 Coastal Processes 

10 Water Quality 

11 Marine Biodiversity 

12 Terrestrial Biodiversity and Ornithology 

13 Interactions 

 

1.23 This structure facilitates incorporation into the EIAR those environmental topics both highlighted 
by and scoped in by the Scottish Ministers’ Scoping Opinion, and as specified in the EIA 
Regulations and allows those topics to be comprehensively assessed, as summarised in Table 
1.3. 
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Table 1.3: Where Topics specified in the EIA Regulations and considered in the EIA Scoping 
Opinion are addressed in the EIAR 
 

Environmental Topic Scoped In EIAR Reference 

Marine Biodiversity (including Fisheries, 
Marine Mammals and Benthic Ecology) Chapter 11 Marine Biodiversity 

Water Quality 

Chapter 9 Coastal Processes 
Chapter 10 Water Quality 
Chapter 11 Marine Biodiversity 
Chapter 12 Terrestrial Biodiversity and Ornithology 

Terrestrial Biodiversity (including 
Ornithology and Otters) Chapter 12 Terrestrial Biodiversity and Ornithology 

Transportation Chapter 5 Trafic and Transportation 

Air Quality and Climate Chapter 6 Air Quality and Climate 

Noise and Vibration 
Chapter 7 Noise and Vibration 
Chapter 11 Marine Biodiversity 

Soils, Geology and Contamination 

Chapter 4 Waste (Outline Site Waste Management Plan - 
Appendix 4.2, Volume II) 
Chapter 8 Geology, Hydrogeology and Contamination 
Chapter 10 Water Quality 

Navigation Chapter 2 Project Description (Navigation Risk Assessment 
- Appendix 2.3, Volume II) 

 

1.6 EIA Methodology 
1.24 The methodology for undertaking the EIA process provides for a staged approach, which can be 

summarised as follows:  

• Scoping / consultation exercise: to compile relevant background data and identify issues and 
constraints; 

• Baseline surveys - including walk-over visits, detailed specialist surveys and discussions with 
relevant statutory and other consultees to determine the nature and extent of the existing 
environment; 

• Identification of potential significant effects - predicting the likely significant environmental 
effects (direct, indirect, secondary and cumulative) of the proposed development during 
construction and operational phases as well as setting the scene for identifying appropriate 
mitigation for the development during construction and operational phases; 

• Interactions of the foregoing and cumulative effects - predicting the likely significant effects of 
various environmental aspects in tandem from the proposed development and from the 
proposed development in tandem with other approved developments in the study area; 

• Mitigation and Monitoring - description of mitigation proposals including those which have been 
incorporated into the project design as it evolves, including regular review and evaluation, to 
mitigate the identified significant environmental effects; where necessary, monitoring will be 
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required during construction and operational phases to demonstrate effectiveness of mitigation 
measures included in the EIAR. 

• Residual effects - consideration of the residual effects remaining after mitigation; 

• Reporting - preparation of the EIAR, including a Non-Technical Summary (NTS). 

Assessment of Environmental Effects 
1.25 The assessment of whether the proposed development is likely to have a significant impact on 

the environment has been undertaken through a variety of methods: 

• Professional judgment and experience based on published guidance criteria; 

• Assessment of both temporary and permanent effects (direct, indirect, secondary and 
residual); 

• Assessment of interaction and cumulative effects; 

• Assessment of duration and reversibility of these effects; 

• Assessment against local, regional and national planning policy; 

• Consultation with statutory and non-statutory consultees. 

1.26 Table 1.4 provides a standardised method of defining sensitivity or value of a receptor.  Table 1.5 
provides a standardised method of defining a magnitude of effect.  Significance of effect is 
determined in each specialist assessment chapter by correlating the magnitude of the impact to 
the sensitivity of the receptor or resource.  Both sensitivity/value and magnitude must be taken 
into account in determining the significance of effect (Table 1.6)   

 

Table 1.4: Definition of Sensitivity or Value  
 

Sensitivity Typical Descriptors 

Very High  
 

Very high importance and rarity, international scale and very limited potential for 
substitution. 

High High importance and rarity, national scale, and limited potential for 
substitution. 

Medium High or medium importance and rarity, regional scale, limited potential for 
substitution. 

Low Low or medium importance and rarity, local scale. 

Negligible Very low importance and rarity, local scale. 
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Table 1.5: Definition of Magnitude  
 

Sensitivity Typical Descriptors 

High Loss of resource and/or quality and integrity of resource; severe damage to 
key characteristics, features or elements (Adverse). 
Large scale or major improvement of resource quality; extensive restoration 
or enhancement; major improvement of attribute quality (Beneficial). 

Medium Loss of resource, but not adversely affecting the integrity; partial loss 
of/damage to key characteristics, features or elements (Adverse). 
Benefit to, or addition of, key characteristics, features or elements; 
improvement of attribute quality (Beneficial). 

Low Some measurable change in attributes, quality or vulnerability; minor loss of, 
or alteration to, one (maybe more) key characteristics, features or elements 
(Adverse). 
Minor benefit to, or addition of, one (maybe more) key characteristics, 
features or elements; some beneficial impact on attribute or a reduced risk of 
negative impact occurring (Beneficial). 

Negligible Very minor loss or detrimental alteration to one or more characteristics, 
features or elements (Adverse). 
Very minor benefit to or positive addition of one or more characteristics, 
features or elements (Beneficial). 

No change  
 

No loss or alteration of characteristics, features or elements; no observable 
impact in either direction. 

 

Table 1.6: Assessment Matrix  
 

Sensitivity Magnitude of Impact 

No Change Negligible Low Medium High 

Negligible No change Negligible Negligible or 
Minor 

Negligible or 
Minor 

Minor 

Low No change Negligible or 
Minor 

Negligible or 
Minor 

Minor Minor or 
Moderate 

Medium No change Negligible or 
Minor 

Minor Moderate Moderate or 
Major 

High No change Minor Minor or 
Moderate 

Moderate or 
Major 

Major or 
Substantial 

Very High No change Minor Moderate or 
Major 

Major or 
Substantial 

Substantial 

1.27 In instances where assessments do not adhere to the significance criteria stated above, this is 
due to specific tailored approaches to assessment of significance that are required by professional 
institutions of which the assessors are members and/or approaches that have been refined and 
agreed through previous experience. 

1.28 In all instances, assessments contained in this EIAR follow a structured layout and contain an 
assessment of significance that is clearly set out and rationalised in each topic chapter.  

1.29 Each topic chapter provides an explanation of any assumptions and limitations that have been 
recognised in the preparation of the EIAR and identifies the predicted effects on identified 
receptors with regard to that specific environmental consideration. 
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1.7 Cumulative Effects 
1.30 This EIAR considers and assesses the potential for cumulative effects arising from the 

redevelopment of St Ola Pier in association with other developments. 

1.31 The cumulative effects of a development refer to the way in which an environmental resource may 
be subject to a particular type of impact from more than one proposed development. The impacts 
from multiple projects may overlap or act in combination at a particular location or upon a particular 
resource, thereby leading to more significant environmental impacts than if the impacts were 
considered in isolation.  

1.32 The EIA Directive 2014/52/EU specifies at Annex III that "the likely significant effects of projects 
on the environment must be considered […] taking into account [inter alia] the cumulation of the 
impact with the impact of other existing and/or approved projects"; and at Annex IV that "a 
description of the likely significant effects of the project on the environment resulting from, inter 
alia […] the cumulation of effects with other existing and/or approved projects, taking into account 
any existing environmental problems relating to areas of particular environmental importance 
likely to be affected or the use of natural resources" is required. 

1.33 This obligation is mirrored in Schedule 4 to The Marine Works (Environmental Impact 
Assessment) (Scotland) Regulations 2017. 

1.34 Cumulative effects are assessed in each chapter in respect of impacts resulting from the 
accumulation of impacts generated by the proposed redevelopment on the same receptors and 
the impacts potentially arising from adjacent or nearby developments together with those 
predicted for the proposed redevelopment.  A list of projects considered for their potential to 
generate significant cumulative effects is contained at EIAR Volume II, Appendix 1.2. 

1.35 The following guidelines and publications were considered when determining the other projects 
to be considered for their potential to generate cumulative effects with the proposed 
redevelopment: 

• Scottish Natural Heritage Environmental Impact Assessment Handbook (v5) (2018) 

• Scottish Government Planning Circular 1/2017: Environmental Impact Assessment 
Regulations (2017) 

• The Planning Inspectorate Advice Note 17: Cumulative Effects Assessment (2015) 

• European Commission (EC) Guidelines for the Assessment of Indirect and Cumulative 
Impacts (1999) 

1.36 The first step in determining cumulative effects comprised the identification of a list of other 
projects which may have the potential to overlap with the proposed redevelopment based on 
available information.  

1.37 The scope of the other projects that have been considered as part of this cumulative assessment 
have been identified through a desk study involving general internet searches and in particular, 
scrutiny of consenting authority websites. The projects were either registered on the Highland 
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Council planning website or MSLOT website, or are other developments that SHT have proposed.  
Other projects for which a development consent application has been submitted or consent 
granted were included.  Potential future projects which have not submitted an application for 
consent were not included.   

1.38 Those other projects whose impacts could foreseeably overlap with the construction or operation 
of the proposed redevelopment or where construction impacts may be consecutive but 
cumulative, were considered. The cut-off date for sourcing information on the other projects 
considered was 12 April 2019.  

1.8 Professional Team and Quality Management 
1.39 The EIA Regulations require that the EIAR must be prepared by competent experts in order to 

ensure completeness and quality of the EIA Report.  All experts employed by SHT to prepare the 
individual assessments have the appropriate qualifications and level of experience with their given 
field to undertake the relevant surveys and assessments. 

1.40 A summary of the competent experts that have been involved in the preparation of this EIAR are 
included in Appendix 1.3. 

1.41 This EIAR has been completed using the quality controls and procedures within the RPS Quality 
Management System to British Standard ISO 9001 and has ensured that all surveyors, assessors, 
co-ordinators and reviewers associated with the preparation of this EIAR have the appropriate 
qualifications and experience.  

1.42 The EIAR has been subject to rigorous internal RPS peer review to ensure compliance with EIA 
Regulations.  
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maturity migrates back to spawn (Dipper, 2001; Lockwood, 2005). The length of time an Atlantic 
salmon spends in the sea varies from one to five years (Marine Scotland, 2011). 

11.63 Atlantic salmon are widely distributed throughout Scotland and are recognised as Annex II (EU 
Habitats Directive), British Action Plan (BAP) species, Scottish PMF (juvenile) and as an 
OSPAR species. They are currently both nationally and internationally important species. In 
recognition of the importance of Scottish salmon populations, 17 rivers have been designated 
as SACs for the Atlantic salmon, with the nearest being the River Thurso SAC. However, no 
management plan currently exists for this SAC. 

11.64 The River Thurso SAC is located approximately 2000 m to the south east (Figure 11.2). The 
river supports a higher proportion of multi sea-winter9 Atlantic salmon than are found in many 
rivers further south in the species’ range. This is likely aided by the northerly location of the river 
and the cooler ambient water temperature, resulting in slower-growing juveniles which smolt at 
an older age, and tend to return as older multi sea-winter salmon. In addition to these multi sea-
winter fish, grilse also return to the River Thurso, meaning that the river supports the full range 
of salmon life-history types. 

11.65 Data and information on the movements of salmon during their sea migration is limited. Smolts 
are believed to school and move to deep-sea feeding areas. Prior to seaward migration, the 
fish undergo a preparatory smolting process involving morphological, biochemical, 
physiological and behavioural changes that preadapt them for life within the marine 
environment (Hoar, 1988; Høgasen, 1998; Thorpe et al., 1998; Finstad & Jonsson, 2001). The 
migration from fresh water through the estuary and into the marine environment is 
predominantly nocturnal during the early part of the smolt run. During the latter part of the 
season, a significant proportion of the smolts switch to migration during both day and night 
(Thorstad et al., 2012). The average total body length of wild smolts is usually 10–20 cm, and 
they may weigh from 10 to 80 g (Thorstad et al., 2011a).  

11.66 Salmon originating in Scottish rivers are thought to use near-shore areas, spending most of 
their migratory time in the surface 1 to 6 m of the water column, diving to depths of  
280 m. This may account for lower recorded numbers migrating west (Davidsen et al., 2008; 
Plantelech Manel-La et al., 2009). Evidence suggest smolts originating from the east coast 
rivers travel through the Pentland Firth on their way to feeding grounds and as such it can be 
expected that salmon migrating from the River Thurso would follow the same route (Malcom et 
al., 2010). Adult and sub-adult salmon form Scottish rivers have been found to migrate to areas 
around Greenland and the Faroe Islands (Malcolm et al., 2010). 

11.67 During a review of adult salmon tagging studies in Scottish waters, Malcolm et al. (2010) 
reported that as well as Atlantic salmon from the east coast moving through the Pentland Firth 
in an easterly direction towards their natal rivers, movement from the east to the north coast in 
a westerly direction may be relatively common for both grilse and multi-winter salmon. However, 
the numbers involved in the westerly movement are likely to be lower than the main movement 
east.  

                                                      
9 Adult salmon after surviving more than one winter at sea. 
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11.68 Communication with the Caithness District Salmon Fishery Board (CDSFB) as part of this 
impact assessment has indicated that Thurso Bay, including the vicinity around Scrabster 
Harbour, are heavily used by smolts during April and May, with returning adult salmon present 
between April and September. In addition, Pentland Firth, including Thurso Bay, supports a 
salmon fishery, indicating that this area is a hot-spot for returning adult salmon and therefore 
high abundance (Youngson, 2017a).  

Sea Trout 

11.69 The sea trout has a similar ecology to the Atlantic salmon but are smaller in size, have a much 
larger distribution and remain within nearshore waters rather that undergoing extensive 
migration offshore (DECC, 2009). Trout spawn in winter from October to January, with the eggs 
deposited in redds10, small deviations in the river bed, cut by the female in the river gravel.  

11.70 As mentioned above, sea trout have a large distribution throughout Scotland and are 
recognised as a BAP species. Records from the NBN gateway have indicated that sea trout 
are present in the River Thurso, Murkle, Link, Harland, Heilen and Dunnet.  

11.71 A review carried out by Malcolm et al. (2010) concluded that no reliable conclusion can be 
drawn on the marine distribution of adult sea trout. However, given the proximity of the proposed 
redevelopment to the River Thurso, it can be expected that sea trout may be present in the 
area.  

11.72 The CDSFB has identified in their electric fishing survey (Youngson, 2017b), that sea trout were 
present throughout the River Thurso. As such it can be expected that trout are found throughout 
Thurso Bay and in close vicinity to Scrabster Harbour. 

European Eel 

11.73 The European eel has a complex life history, entering two metamorphizations stages. Spawning 
occurs in the Sargasso Sea (mid Atlantic Ocean), after which larval eels cross the Atlantic 
Ocean. Once eels have reached the continental shelf, they will have metamorphized into ‘glass 
eels’, whereby some remain in the sea and others ascend rivers and move between marine, 
estuarine and freshwater environments. During this time, the European eel will develop 
pigmentation and are referred to as ‘yellow eels’. The yellow eel state can last from 30-60 years 
before they enter a final metamorphization into ‘silver eels’ and return to the Sargasso Sea for 
spawning.  

11.74 European eels are widely distributed throughout Scotland and are recognised as a BAP 
species, priority marine feature, OSPAR Designations, IUCN Red List (critically endangered) 
and has a European Union Management Plan. They are currently both nationally and 
internationally Important species. Records from the NBN gateway have indicated that eel are 
present in the River Thurso and smaller rivers: Murkle, Link, Harland, Heilen and Dunnet.  

11.75 Little is known about the migratory routes taken by eels. The timing of migration peaks in 
Scottish waters in September to December, with glass eels remaining in coastal waters until 
April to May, waiting for river temperatures to increase sufficiently for them to enter (Malcolm et 

                                                      
10 ‘Nests’ of spawning fish. 
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al., 2010). The European eel has been found throughout the water column (up to 300m deep), 
can vary with the time of day and state of tide. 

11.76 Records from the NBN gateway indicate no activity within Thurso Bay, however, European eels 
have been sited at the mouth the River Thurso and personal communication with the CDSFB 
identified that the annual electric-fishing surveys indicates that eels are ubiquitous in all the 
streams and rivers of Caithness, including the River Thurso (Youngson, 2017b). As such, the 
European eel can be expected to occur near or within the proposed redevelopment.  

Elasmobranchs 

11.77 Elasmobranchs are a cartilaginous fish group that comprises sharks, rays and skates. Shark 
species expected to be present in the North Coast Marine region include basking sharks 
Cetorhinus maximus, spurdog Squalus acanthias, top shark Galeorhinus galeus, lesser spotted 
dogfish Scyliorhinus canicular, porbeagle Lamna nasus, Kitefin shark Dalatias licha, shortfin 
mako Isurus oxyrinchus, blue shark Prionance glauca and nurse hound Scyliorhinus stellaris 
(Faber Maunsell, 2007 and MarLIN, 2011). The main species of skate and ray present are 
thornback ray Raja clavate, cuckoo ray Raja naeus, spotted ray Raja montagui and common 
skate Dipturus intermedia and Dipterus flossata (Faber Maunsell, 2007). The basking shark is 
a PMF and as such has been given a species account. Other species that are a PMF or have 
a nursery area that overlaps with the study area have been given species accounts in section 
11.84 et seq. 

Basking Sharks 

11.78 The basking shark is the second largest fish in the world, growing up to a typical length of 6 – 
8 m. Mating is thought to occur in early summer with males following females into shallow water 
and birthing occurring in late summer approximately a year later. Basking sharks are 
ovoviviparous, developing embryos with a yolk sac. The young are born fully developed, 
measuring 1.5 – 2 m.  

11.79 The basking shark has been identified as being of both commercial and conservation value and 
have been categorised as a BAP species, PMF, OSPAR species, IUCN red list species 
(vulnerable), and is listed on the Bern Convention Appendix II and the CITES Appendix II.  

11.80 The Marine Conservation Society (MCS) has been collating UK-wide sightings of basking 
sharks since 1987 in a project called the Basking Shark Watch Project, through which they have 
temporal and spatial data of over 21,000 sharks from over 5,200 records. Over 90% of basking 
shark sightings in the UK are reported between the months of May and August, when sightings 
peak earliest in the southwest UK and lastly in Scotland around August (MSC, 2008). Sightings 
in 2009 were highest in the months of July to September (MSC, 2009).  

11.81 Sighting distribution maps show large concentrations of sightings on the west coast of Scotland; 
however, sightings have been recorded along the north coast of Scotland, including within the 
Thurso Bay (MSC, 2008).  Two sightings were made in 2005 and again in 2007 in close 
proximity to Scrabster Harbour, with the closest basking shark being approximately 200 m and 
the furthest at 2000 m away from the eastern wall.  
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Local Shellfish Assemblages 

11.82 Shellfish are aquatic demersal shelled molluscs. Using commercial landing data as a proxy for 
species present in the North Coast Marine region and within Thurso Bay, species most caught 
include11 the brown crab Cancer pagarus, European lobster Homarus Gammarus, great Atlantic 
scallop Pecten maximus, velvet crab Necora puber and crawfish Palinurus elephas. Other 
species caught in the area include periwinkles Littorina spp., whelks Buccinum undatum and 
Nehrops Nephrops norvegicus, Mussels Mytilus edulis, razor clams Solen spp., cockles 
Cerastoderma edule and native oysters Ostrea edulis. 

11.83 There are no classified shellfish harvesting waters or shellfish water protected areas in the 
Thurso Bay area. The nearest classified shellfish harvesting waters are located within Tongue 
Bay, circa 50 km west of Thurso Bay. The closest shellfish water protected area is circa 50 km 
north east within the Bay of Firth. 

Spawning and Nursery Grounds 

11.84 Thurso Bay and the wider area has been identified as a spawning ground for a range of 
demersal and pelagic species and a nursery ground for species, such as plaice Pleuronectes 
platessa, saithe Pollachinus virens and sandeel Ammodytidae. The species identified as having 
spawning or nursery grounds within the study area, based on existing data, are summarised in 
Table 11.7.  Nursery and spawning habitats were categorised by Ellis et al. (2012) as either 
high or low intensity dependant on the level of spawning activity or abundance of juveniles 
recorded within these habitats. Species with nursery grounds within or near the proposed 
redevelopment have been given individual species accounts.  

                                                      
11 Note: This list includes the top ten shellfish species caught within ICES rectangle 46E6 contributing to over 90% of the 
average landings value (2013-2017; ICES, 2017).     
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Table 11.7: Key species with spawning and nursery areas (Coull et al., 1998 and Ellis et al., 2010) in proximity to the proposed 
redevelopment and dredge disposal sites  

Common Name Species Ja n Fe b M
a r A
p r M
a y Ju n Ju
l 

A
u g Se p O
ct

 

N
o v D
e c Nursery area  

Atlantic Salmon Salmo salar              

Cod  Gadus morhua                           

Common skate  Dipturus intermedia Unknown  

Herring  Clupea harengus                           

Ling  Molva molva                           

Plaice  Pleuronectes platessa                           

Saithe Pollachinus virens                           

Sandeel Ammodytidae                           

Sea trout Salmo trutta                           

Spotted ray  Raja montagui                           

Spurdog Squalus sp.                         High Intensity 

Thornback ray Raja clavata                           

 Spawning period 

 Peak spawning 

 Overlap with local study area 
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Cod 

11.85 Cod are widely distributed demersal species that occurs throughout the UK waters and found 
from the shoreline to depths of circa 600 m (Figure 11.5). Spawning occurs between January 
and April, with peak spawning occurring in February to March, whereby up to 6 million buoyant 
eggs are released into the pelagic environment. The eggs hatch after approximately 12 days 
and the larvae enter the plankton for up to 2 months before settling on the seabed (Dipper, 
2001). Cod have been found to spawn to the south of the Pentland Firth, with low intensity 
nursery areas encompassing most of the northern Scottish coast.  

11.86  

Common Skate 

11.87 Common skate are a demersal species that is distributed along the west and north of Scotland, 
and throughout the UK and can be found at depths of 10 – 600 m (Figure 11.5). Juveniles will 
often occupy shallower waters on sandy and muddy sediments.  

11.88 Common skate have been identified as having conservation importance and have been 
categorised as a BAP species, PMF, OSPAR species and critically endangered on the IUCN 
red list.  

Herring 

11.89 Herring are widely distributed throughout Scottish waters and can be found in deep waters to 
depths of 200 m (Figure 11.5). Spawning times are dependent on sub-populations and herring 
found in Scotland have been found to spawn in March to April and again in August to September 
(Ellis et al. 2010). Sticky Eggs are deposited on a wide range of substrate types, but preferred 
substrate type is gravel (Drapeau, 1973; Rogers & Stock, 2001). The eggs adhere to the seabed 
and can form extensive beds. After hatching the larvae enter the plankton and drift with the 
current until reaching inshore nursery grounds. After a year they migrate further offshore to join 
adults at feeding grounds. Given that sediment found within Thurso Bay is muddy sand it is 
unlikely that herring will deposit eggs within the substrate there.  

11.90 Herring currently have a BAP in place and are under an EU management plan to ensure fish 
stocks are exploited at a maximum sustainable yield.  

Ling 

Ling is the largest species of the cod family; the ecology of cod has been described in section 
(Figure 11.5). Ling have been classed as a BAP species and a PMF.  

Plaice  

11.91 Plaice are widely distributed demersal flat fish throughout Britain and found within the intertidal 
region to depths of 8 m, on sand, gravel and mud (Figure 11.6) (Faber Maunsell, 2007). In their 
first year, plaice live in very shallow waters, after which they migrate to deeper waters (Ruiz, 
2007). The nursery area extends from within Thurso Bay to Dunnet Head (Coull et al. 1998), 
and along the nearshore coastal waters of the North Coast Marine region. 
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Saithe 

11.92 Saithe are widely distributed benthopelagic species that occur throughout Britain at depths of 
100 – 300 m (Figure 11.6). Juvenile saithe have a similar diet to adults, consuming herring, cod 
and sandeels as well as benthic invertebrates, often growing to 1.2 m in length.  Saithe nursery 
areas have been found all along the inshore water of the Scottish coast (Coull et al., 1998).  

11.93  

Sandeel 

11.94 There are five species of sandeels in Scottish waters, commercial catch has found that 
approximately 90% of this catch is Ammodytes marinus (Faber Maunsell, 2007). During the 
winter sandeel remain in the sediment only emerging to spawn (Figure 11.6). Sexual maturity 
is reached at the age of two. The eggs are laid in clumps within sandy substrate until they hatch, 
after which they enter the water column. Sandeels will then metamorphose and settle in sandy 
sediments amongst adults (Van Deurs et al., 2009). As a result, there is very little movement 
between spawning and feeding grounds. Sandeel nursery grounds occur throughout the 
northern coastal waters of Scotland and extend north east towards Norway. 

11.95 Sandeel have been identified as a highly commercial and have been categorised as BAP 
species and a priority marine feature. However, no sandeels were landed from ICES Rectangle 
46E6 over the last five years of data collection (2013 – 2017; ICES, 2017). 

Spotted ray 

11.96 Spotted rays have been found to inhabit inshore waters to depths of 8 – 283 m (Figure 11.6). 
Juveniles tend to occur on sandy sediments, closer inshore and adults occurring offshore in 
coarse gravel substrates. Low intensity nursery grounds have been found to occur of the north 
coast of Scotland, extending east. 

11.97 Spotted Ray have been identified as being of commercial importance and have been 
categorised as an OSPAR species. Landed values from ICES Rectangle 46E6 over the last 
five years of data collection (2013 – 2017; ICES, 2017) indicates £2,620 (based on 14 spotted 
ray). 

Spurdog 

11.98 The spurdog is an umbrella term for species in the Squalus genus, widely distributed pelagic 
species, occurring at depths between 10 m and 100 m (Figure 11.7). They are viviparous and 
produce live young, often with females migrating inshore to give birth. A high intensity nursery 
ground is located outside of Thurso Bay, which extends westwards along the north coast, and 
southwards down the west coast of Scotland (Ellis et al. 2010). 

11.99 Spurdogs have been identified of conservation importance and have been categorised as a 
BAP species, an OSPAR species and listed on the IUCN red list for juveniles. 

Thornback Ray 

11.100 Thornback Ray are a widely distributed demersal species throughout the UK and found at 
depths of 2 - 60 m (Figure 11.7). They are found on wide variety of seabed types from mud, 
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sand, shingle and gravel. It is likely that thornback rays will be found within Thurso Bay, given 
the predominant sediment type is sandy mud.  

11.101 They are currently listed as an OSPAR Annex V species and are on the IUCN red list as a 
species of least concern. 
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Figure 11.5: Spawning and nursery location for cod, common skate, herring and ling 
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Figure 11.6: Spawning and nursery location for plaice, saithe, sandeel, spotted ray 
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Figure 11.7: Spawning and nursery location for spurdog and thornback ray. 
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Marine Mammals 
11.102 Over the last 25 years a total of 23 cetacean species have been recorded in Scottish waters, of 

which 11 are regularly sighted. The remaining 12 are considered to be vagrants or rare visitors 
which do not occur regularly in Scottish waters. Cetaceans have the potential to range widely 
with some undertaking large scale seasonal migrations to other parts of Europe or rest of the 
world. Some species are more localised in their distribution and resident populations of some 
species are present in Scottish waters. Many of these species may use areas within proximity 
of Scrabster Harbour and within Thurso Bay.  

11.103 Based on data available from Marine Scotland Information (Marine Scotland, 2018), and 
surveys conducted in the Pentland Firth (see Figure 11.1) within the vicinity of the proposed 
redevelopment by MeyGen (2012) and DTL (2016), the most likely species to be present in the 
regional marine biodiversity study area include bottlenose dolphin (Tursiops truncatus), harbour 
porpoise (Phocoena phocoena), killer whale (Orcinus orca), Risso’s dolphin (Grampus griseus), 
white-beaked dolphin (Lagenorhyncus albirostris) and minke whale (Balaenoptera 
acutorostrata). Peak sightings typically occur for all species in summer months (Weir et al., 
2001; Hammond et al., 2003; Evans et al., 2003).  

11.104 Two species of seals, grey seal (Halichoerus grypus) and harbour (common) seal (Phoca 
vitulina) are found around Scotland's coast and inshore waters. Grey seal are the most 
frequently sighted pinniped in the waters surrounding Thurso bay, and are known to use the full 
extent of the Caithness coast (see Figure 11.1). Harbour seals are more conservative in their 
range of movements from their dominant colonies in Orkney, and to a lesser extent, Pentland 
Firth. Seal usage data presented by Russell et al., (2017) demonstrate that both grey seal and 
harbour seal are present within Thurso Bay and the vicinity of Scrabster Harbour. 

11.105 Regional abundance and density data for cetaceans was taken from the SCANS III (Hammond, 
2017), and Irish OBSERVE surveys (Rogan et. al., 2018)) which were carried out in 2017, and 
presented to provide context to local abundance estimates. These large-scale cetacean 
surveys used both aerial and boat-based transects to cetacean identify species across the 
European shelf. The local and regional marine biodiversity study areas fall into ‘Block S’ of the 
Scans III survey. Figure 11.1 shows the location of Block S in the context of the wider SCANS 
III and OBSERVE surveys.  
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Figure 11.8: Area covered by SCANS III, the Irish OBSERVE and adjacent surveys. 

Green blocks = OBSERVE surveys; blue blocks = SCANS III surveys (by boat) and pink blocks = 
SCANS III (by air), and yellow blocks show a North Atlantic Sightings survey (not 

relevant to this project). 

Bottlenose dolphin (Tursiops truncatus) 

11.106 Two large aggregations of bottlenose dolphins, and associated designated areas are found in 
the UK; one is located in Cardigan Bay, Wales (Cardigan Bay SAC) and the second is located 
in the Moray Firth (Moray Firth SAC), 51 km from the redevelopment (as the crow flies) (see 
Figure 11.9). 



 

Redevelopment of St. Ola Pier | EIA Report Page 11-38 
www.rpsgroup.com 

11.107 In northern Scotland, the Scottish East Coast population is concentrated in the Moray Firth, 
individuals of this populations largely transiting south from the Moray Firth SAC. Whilst some 
sightings in the Pentland Firth and Thurso Bay have been recorded, the species does not occur 
regularly along the Caithness Coast. Sightings within Thurso Bay are likely connected to the 
Moray Firth SAC (see Figure 11.9). 

11.108 Bottlenose dolphins are seen in the Moray Firth at all times of year, however numbers are lower 
in winter and spring and peak in summer (Wilson et al., 1997). As part of the Scottish East 
Coast population it is likely that seasonality on the Caithness coast is similar to that of the Moray 
Firth.  

11.109 The bottlenose dolphin feeds on a wide range of benthic and pelagic fish species in addition to 
cephalopods; in Scottish waters the stomach contents of stranded animals indicate that the 
species preys primarily upon cod, saithe, whiting and sandeel (Santos et al., 2001), all of which 
occur along the Caithness coast, with Thurso Bay providing nursery grounds for saithe 
(Pollachinus virens) and sandeel (Ammodytidae). 

11.110 The total abundance of bottlenose dolphins in the entire European shelf survey area was 
calculated as 106,531, based on the SCANS III abundance estimate of 19,201 (95% 
Confidence Interval (CI) = 11,404 - 29,670) (Hammond, 2017) and season three of the Irish 
OBSERVE program abundance estimate of 87,330 (95% CI = 58,029 – 131,426) (based on 
corrected design-based estimates (Rogan et. al., 2018). The north-east Scotland population is 
thought to number around 200 animals (Thompson et al., 2011), corroborated by Cheney et al. 
(2013) who, via integrated multiple data sources, placed the East Coast bottlenose dolphin 
population estimate in 2006 at 195 (95% CI = 162-253). Block S of the SCANS III survey 
covering the study area was calculated as 151 (95% CI = 0 - 527) (Hammond, 2017) (see Figure 
11.8). Estimates of abundance of the bottlenose dolphin population in Moray Firth in 2010 = 
114 (95% CI = 109 – 131) (Cheney et al., 2012). 

Harbour porpoise (Phocoena phocoena) 

11.111 Harbour porpoise are distributed widely all around the Orkney Islands and are also found 
throughout the Pentland Firth, including Thurso Bay, Dunnet Bay and Gills Bay. The waters 
around Stroma, including the Inner Sound, are used regularly by porpoises. The harbour 
porpoise is found within UK and Irish waters throughout the year (Evans et al., 2003), including 
a year-round occurrence in the Orkney and Pentland Firth region (Northridge et al., 1995, 
Hughes, 1998). 

11.112 Often associated with near-shore headlands and strong tidal currents, porpoise are commonly 
observed within shallow bays, estuaries and narrow tidal channels (Pierpoint, 2008; Baines and 
Earl, 1999). Harbour porpoise exhibit diet flexibility, feeding on a varied diet of fish, cephalopods 
and crustaceans. 

11.113 The total abundance of harbour porpoise in the entire European shelf survey area was 
calculated as 464,505, based on the SCANS III abundance estimate of 424,245 (95% CI = 
313,151 – 596,827) (Hammond et al., 2017) and season three of the Irish OBSERVE program 
abundance estimate of 38,260 (95% CI = 30,971.6 – 47,264.5) (based on corrected design-
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based estimates (Rogan et. al., 2018). The total harbour porpoise abundance for Block S of the 
SCANS III abundance estimates covering the study area was calculated as 6,147 (95% CI 
3,401 – 10,065) (Hammond, 2017).    

Killer whale (Orcinus orca) 

11.114 In UK waters, Killer whale are most common in northern and western Scotland. They occur in 
all months of the year but are generally recorded near-shore between April and October (Evans, 
1988, 1992 in Reid et al., 2006) and further offshore between November to March. Recent 
surveys north and west of Scotland suggest that killer whales concentrate along the continental 
slope north of Shetland between May and June (Reid et al. 2006). Seasonal movements may 
be associated with the distribution of particular prey; (e.g. seals are preyed upon close to land 
particularly in June to October when they haul out to breed).  

11.115 Whilst killer whales occur throughout Scottish waters (Evans et al., 2003; Reid et al., 2003), 
sightings reports are typically clustered in the extreme northeast, between the Caithness 
mainland and the Northern Isles, or along the opposing west coast, in the Minches and Sea of 
Hebrides (Robinson et al., 2017). Killer whales are recorded year round in the Moray Firth SAC 
located 51 km from the redevelopment, with peak sightings between May and July. Movements 
of individual killer whales between Iceland and Scotland (Samarra & Foote, 2015) suggest 
seasonal, rather than permanent, passages by individuals, with animals travelling to Scotland 
in the late spring and summer. Those known animals migrating between Iceland and Scotland 
represent just 2% of the total individuals presently identified in Iceland and only 10% of those 
identified from northeast Scotland (Foote et al., 2010; Samarra & Foote, 2015).  

11.116 There is no overall population estimate for the North Atlantic killer whale population, however 
sightings surveys in eastern North Atlantic, mainly between Iceland and Faroe Islands indicate 
a population in the region of somewhere between 3,500 and 12,500 (Gunnlaugsson and 
Sigurjonsson 1990 in Reid et. al., 2006). Whilst killer whales have not been afforded an 
IAMWWG management unit, nor assessed within SCANS III, dedicated mark-recapture studies 
have noted at least 50 identifiable whales using the Northern Isles (Orkney and Shetland, 25 
km and 180 km from the proposed redevelopment, respectively) and the northeast Scottish 
coastline, with individuals being linked through association patterns to a larger number of 
animals (ca. 200) from the east coast of Iceland (Foote et al., 2010; Beck et al., 2012). Between 
2001 and 2015 143 sightings from within or immediately adjacent to the outer Moray Firth (51 
km from the proposed redevelopment) were recorded, with nine records within the Moray Firth 
SAC, 75% of which were clustered along the northern coastline between Helmsdale and 
Duncansby Head, 26 km east of Scrabster Harbour (as the crow flies).  

Minke whale (Balaenoptera acutorostrata) 

11.117 The minke whale is the most frequently recorded baleen whale (or mysticete) in British shelf 
waters (Evans, 2008), including the Pentland Firth region (see Figure 11.1).  

11.118 Minke whale have a temporal distribution, and are mainly sighted in summer months (peak 
sightings occurring between June and August (Weir et al., 2001, Evans et al., 2003); as most 
minke whales are thought to move out of British waters during the winter in a seasonal migration 
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to offshore or more southerly waters (Hammond et al., 2003; Anderwald and Evans, 2008). 
During the summer months they are expected to occur throughout the regional marine 
biodiversity study area (see Figure 11.1).  

11.119 In Scottish waters, sandeels are the most important prey species for minke whales, comprising 
62% of the diet by weight (Pierce et al., 2004). Clupeids (herring and sprat) account for around 
30% of the diet (Pierce et al., 2004). They often forage in areas of upwelling or strong currents 
around headlands and small islands (Evans et al., 2010). 

11.120 The total abundance of minke whale in the entire European shelf survey area was calculated 
as 19,676.7, based on the SCANS III abundance estimate of 13,101 (95% CI = 7,050 – 26,721) 
and season three of the Irish OBSERVE program abundance estimate of 6,578.7 (95% CI = 
3575.6 – 12,104.4) (based on corrected design-based estimates (Rogan et. al., 2018).  Minke 
whale abundance estimate for Block S of SCANS III was estimated as 383 (95% CI = 0 – 1363) 
(Hammond, 2017).   

Risso’s Dolphin (Grampus griseus) 

11.121 Within the UK Risso’s dolphins are particularly concentrated in north-west Scotland, in parts of 
the Irish Sea and off south-west Ireland (Reid et al., 2003) but they are regularly observed 
around the Northern Isles (Evans et al., 2010). 

11.122 Whilst no sightings occurred in Block S of the SCANS III survey, Risso’s dolphins are observed 
regularly in the Orkney Islands and Pentland Firth region, though not in high numbers (Weir et 
al., 2001, Evans et al., 2010), with sightings occurring particularly along the west coasts of Hoy 
and the Orkney mainland. Evans et al. (2010) reported that the Caithness mainland coast and 
the Orkney Islands were used by Risso’s dolphins for both feeding and for breeding purposes, 
year round, occurring mostly from April to September (Pereira, 2008), with peaks in sightings 
occurring particularly between June and August (Evans et al., 2010). 

11.123 Diet comprises octopus, cuttlefish and small bottom-dwelling squid (Reid et al., 2003). In 
Scotland, the stomach contents of 11 stranded Risso’s dolphins consisted almost exclusively 
of octopus (Pierce et al., 2007).  

11.124 The total abundance of Risso’s dolphin in the entire European shelf survey area was calculated 
as 27,025.5, based on the SCANS III abundance estimate of 11,069 (95% CI = 2,794 – 24,412) 
and season four of the Irish OBSERVE program abundance estimate of 738.5 (95% CI = 349.3 
– 1561.2) (based on corrected design-based estimates (Rogan et. al., 2018).   

White-beaked dolphin (Lagenorhyncus albirostris) 

11.125 The white-beaked dolphin is the most abundant dolphin species in Scottish shelf waters, and 
consequently it is one of the most commonly sighted cetaceans in the Pentland Firth (Weir et 
al., 2001, Reid et al., 2003). Sightings are widely distributed around the Orkney Islands and 
Pentland Firth region, with no obvious areas of concentration.  

11.126 White-beaked dolphins inhabit UK shelf waters throughout the year, although sightings are most 
numerous in coastal waters during the summer months between June and September (Weir et 
al., 2001, Evans et al., 2003, Reid et al., 2003, Weir et al., 2007, Canning et al., 2008). 
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11.127 Haddock and whiting have been identified as the most important prey items in the diet of white-
beaked dolphins in British waters, with cod, herring and mackerel were also identified as prey 
(Canning et al., 2008). 

11.128 The total abundance of white-beaked dolphin in the entire European shelf survey area was 
calculated as 37,025, based on the SCANS III abundance estimate of 36,287 (95% CI = 18,694 
– 61,869) and season four of the Irish OBSERVE program abundance estimate of 739 (95% CI 
= 349.3 – 1561.2) (based on corrected design-based estimates (Rogan et. al., 2018). The white-
beaked dolphin abundance estimate for Block S was calculated as 868 (95% CI = 0 – 2,258) 
(SCANS III, 2017).  

Harbour seal (Phoca vitulina) 

11.129 Harbour seals are widespread around the west coast of Scotland and throughout the Hebrides 
and Northern Isles. On the east coast, their distribution is more restricted with concentrations 
in the major estuaries of the Thames, The Wash and the Moray Firth (51 km from the proposed 
redevelopment). Scotland holds approximately 79% of the UK harbour seal population, with 
16% in England and 5% in Northern Ireland (SCOS, 2017; Marine Scotland, 2019). 

11.130 Harbour seal foraging distance from haul-out sites is much smaller than that of grey seals, 
feeding normally within 40-50 km from haul out sites (Thompson et al., 1996;). Harbour seal 
diet is known to be more varied than grey seal, taking a wide variety of prey including sandeels 
(predominant species), gadoids, herring and sprat, flatfish, octopus and squid from both pelagic 
and benthic environments (Ramasco et al., 2015; Hammond et. al., 2016). Diet, however, varies 
seasonally and from region to region.  

11.131 Tagged harbour seals have been tracked within Thurso Bay (Jones et al., 2017; Russell et al., 
2017. Based on observed transit distances, and tracking data, it is possible that individuals 
sighted within the vicinity of the redevelopment are connected to Sanday SAC (86 km from the 
redevelopment site) or to Dornoch Firth and Morrich More SAC (89 km from the redevelopment 
site), both of which are designated for harbour seal. 

11.132 The total harbour seal August counts for the North Coast and Orkney MU between 2011 and 
2016 were 1,349 (SCOS, 2017). The nearest haul-out site and breeding colony to the 
redevelopment is 24 km to the east of the proposed redevelopment and, and the nearest 
breeding colony is 29.5 km to the east of the proposed redevelopment.  

Grey seal (Halichoerus grypus) 

11.133 The coast of the UK supports 38% of the World’s grey seals (SCOS, 2017); 88% of these 
animals breed at colonies in Scotland with the main concentrations in the Outer Hebrides and 
in Orkney (SCOS, 2017). 

11.134 While grey seals are known to travel up to 2,100 km on foraging trips, most foraging trips remain 
within 145 km from haul-out sites (SCOS, 2015). Seals are highly mobile and feed mainly at 
the benthos in shelf seas (Thompson, 2012; Chen et al., 2016). Compared with other times of 
the year, grey seals in the UK spend longer hauled out during their annual moult (between 
December and April) and during their breeding season (between August and December) 
(SCOS,2017). 
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11.135 Tagged grey seals have been tracked within Thurso Bay (Russell et al., 2017); based on 
observed transit distances, individuals sighted within the vicinity of Thurso bay are likely 
connected to Faray and Holm of Faray SAC (77 km from the redevelopment) and North Rona 
SAC (143 km from the redevelopment), both designated for grey seal. 

11.136 They are generalist feeders, foraging mainly on the sea bed at depths of up to 100 m although 
they are probably capable of feeding at all the depths found across the UK continental shelf. 
They take a wide variety of prey including sandeels, gadoids (cod, whiting, haddock, ling), and 
flatfish (plaice, sole, flounder, dab). Amongst these, sandeels are typically the predominant prey 
species. Diet varies seasonally and from region to region. Food requirements depend on the 
size of the seal and fat content (oiliness) of the prey, but an average consumption estimate of 
an adult is 4 to 7 kg per seal per day depending on the prey species. 

11.137 Grey seal population size is normally derived from the numbers of pups born during their 
autumn breeding season. Grey seal distribution during their breeding season is, however, very 
different to their distribution at other times of the year. For this reason, the numbers of grey seal 
pups born in the autumn is provided as well as the summer counts of grey seals for each 
Management Unit (IAMMWG, 2015). Pup production on Orkney was estimated as 23,758 in 
2014 (SCOS, 2017) (~ 45 % of Scottish pup production). The nearest haul-out site to the 
proposed redevelopment  is 21 km to the east and the nearest breeding colony is 29.5 km to 
the east 

Conservation and management 
Designated sites 

11.138 Marine Protected Areas (MPA) afford protection to habitats and species within the marine 
environment. There are three categories of MPA, namely Nature Conservation MPAs, 

Demonstration and Research MPAs and Historic MPAs. The Scottish MPA network includes 
sites for nature conservation, protection of biodiversity, demonstrating sustainable 
management, and protecting Scottish heritage. As of December 2018, the MPA network covers 
approximately 22% of Scottish seas and comprises: 

 217 sites for nature conservation protecting a broad range of habitats and species, ranging 
from rocky shores and sea caves at the coastline to deep sea habitats;  

 5 other area based measures which protect species such as sandeels and blue ling, as 
well as vulnerable marine ecosystems; 

 1 Demonstration and Research MPA around Fair Isle to investigate the factors affecting 
seabird populations demonstrate the socio-economic benefits of the marine environment; 
and 

 8 Historic MPAs to preserve sites of historical importance around the Scottish coast. 

11.139 Designated sites identified for the marine biodiversity assessment are described in Table 11.8 
and shown in Figure 11.9 below.   
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Table 11.8: Designated sites identified for marine biodiversity receptors considered in this 
assessment. 

Designated site Closest distance to 
redevelopment (km) 

Relevant qualifying feature 

Marine mammals   
Moray Firth SAC 56.4 Bottlenose dolphin Tursiops truncatus) 
Sanday SAC 85.9 Harbour seal (Phoca vitulina) 
Faray and Holm of Faray SAC 77.3 Grey seal (Halichoerus grypus) 
Inner Hebrides and the Minches 
cSAC  

119.13 Harbour porpoise (Phocoena phocoena) 

North Rona SAC 143.2 Grey seal (Halichoerus grypus) 
Dornoch Firth and Morrich More 
SAC 

89 Harbour seal (Phoca vitulina) 

Fish and shellfish   
River Thurso SAC 2 Atlantic salmon (Salmo salar)  
Benthic ecology   
No relevant SACs identified 
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Figure 11.9: Designated sites identified for marinebiodiversity receptors considered in this 

assessment. 
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Species management plans 
11.140 Conservation and environmental sensitivities along with management plans relevant to those 

marine biodiversity receptors considered in this chapter are shown in Table 11.9 below. 
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Table 11.9: Species potentially present in the marine biodiversity regional study area with specific conservation/environmental sensitivities 
and/or management plans.  

juv. = juvenile, v = vulnerable, nt = near threatened, ce = critically endangered. 
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Marine Mammals 
Bottlenose dolphin (Tursiops truncatus) x x  x   x x  x   x  
Harbour porpoise (Phocoena phocoena) x x  x x  x x  x   x  
Killer whale (Orcinus orca)  x  x   x x  x   x  

Minke whale (Baleanoptera acutorostrata)  x  x    x  x  x   
Risso’s dolphin (Grampus griseus)  x  x   x x  x   x  
White-beaked dolphin (Lagenorhynchus albirostris)  x  x   x x  x   x  

Grey seal (Halichoerus grypus) x   x   x    x    
Harbour seal (Phoca vitulina) x   x   x    x    
Fish and shellfish 

Angler fish, (Lophius piscatorius)   x x (juv.)           
Atlantic salmon, (Salmo salar) x  x x x          
Basking shark, (Cetorhinus maximus)   x x x x x  x (v) x   x  

Blue shark, (Prionace glauca)   x    x  x (nt  x    
Cod, (Gadus morhua)   x  x    x (v)     x 
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Species 

    Legislation / environment sensitivity or management plan 
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Common skate, (Dipturus sp.)   x x x    x (ce)      
Crawfish (Palinurus elephas)   x x     x (v)      

European eel, (Anguilla anguilla)   x x x  x  x (ce)     x 
Haddock, (Melanogrammus aeglefinus)         x (v)      
Hake, (Merluccius merluccius)   x           x 

Halibut, (Hippoglossus hippoglossus)    x      x (v)      
Herring, (Clupea harengus)    x           x 
Kitefin shark, (Dalatias licha)    x      x (nt)      

Ling, (Molva molva)   x x           
Mackerel, (Scomber scombrus)   x x           
Monkfish, (Squatina squatina)    x   x x        

Native Oyster (Ostrea edulis)   x  x          
Norway pout, (Trisopterus esmarkii)     x           
Plaice, (Pleuronectes platessa)    x           x 

Porbeagle, (Lamna nasus)    x  x  x    x    
Saithe, (Pollachinus virens)     x (juv.)           
Sandeel, (Ammodytes marinus)    x x           

Sand goby, (Pomatoscistus minutus)     x           
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Species 

    Legislation / environment sensitivity or management plan 
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Sea lamprey (Petromyzon marinus) x  x x x      x    
Sea trout, (Salmo trutta)    x            

Shortfin mako, (Isurus oxyrinchus)        x  x (v)  x    
Spiny dogfish (Squalus acanthias)        x  x (v)      
Spotted ray, (Raja montagui)      x          

Spurdog, (Squalus acanthias)    x  x    x (v)      
Tope, (Galeorhinus galeus)    x      x (v)      
Whiting, (Merlangius marlangus)   x            
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EU Management Plans – Fish Stocks 

11.141 Certain commercially important fish stocks have been assigned specific management plans by 
the EU in order to ensure long term management, protection and (where appropriate) recovery 
of these stocks. There are a number of fish species that have the potential to be present in the 
regional marine biodiversity study area which have specific management plans. These 
management plans are summarised in Table 11.10 below. Species specific management plans 
aim to help EU countries meet targets to aid recovery of depleted populations and to maintain 
commercially exploited stocks. 

Table 11.10: EU management plan summary for fish stocks likely to be present in the marine 
biodiversity regional study area. 

Species EU management plan summary 
Cod Multi-annual plans are in place for several stocks, including the North Sea and West of 

Scotland. 
European 
eel 

EU management plans specify that EU countries need to enable 40% of adult eels to 
escape to the sea for 
spawning purposes, Plans aim to protected eels by limiting fisheries, making it easier for 
eels to migrate through rivers and through restocking suitable inland waters with young eel. 

Hake The northern stock (present in the North Sea), is considered by the EU as stable (no further 
information was 
available at the time of writing). 

Herring The west of Scotland herring stock is covered by a long term EU management plan. Atlanto-
Scandian stocks are jointly managed by Norway under a long-term management plan. The 
main aim of the EU management plan is for establishment of multi-annual plan with the 
objective to ensure stock exploitation at a maximum sustainable yield. 

Plaice The majority of plaice stocks are stable, with the objective of the EU management plan to 
return stocks to a level within safe biological limits to protect and conserve stocks. Multi-
annual management plans have been developed in consultation with Norway, with the aim 
to preserve stocks by exploiting the maximum sustainable yield. Attainment of this objective 
through fishing effort limitation is set for 2018. 

 

Important Ecological Features 
11.142 In accordance with the baseline characterisation above, a number of Important Ecological 

Features (IEF) were identified for benthic ecology, fish and shellfish and marine mammal 
receptors. The valuations are based on protected status, abundance and distribution within 
study areas, as well as wider distribution and abundance within natural ranges. Table 11.11, 
Table 11.12 and Table 11.13 present the IEFs identified for the marine biodiversity impact 
assessment and the value of each IEF considered within the study area based on value 
definitions provided in Table 11.3.  
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Table 11.11: Benthic Ecology IEFs identified for this assessment. 

Benthic ecology 
IEFs 

Representative 
flora and fauna 

Value 
within the 
study area 

Justification 

Harbour Intertidal 

Bryozoans 
Barnacles 
Mussels 
Sea squirts 
Sea anemones 
Fucoids 
Kelp 

Low 
Identified flora and fauna is common 
throughout the UK but forms a component of 
the benthic assemblages in the study area. 

Thurso Bay 
intertidal 

Periwinkles  
Barnacles  
Mussels  
Dog whelks  
Common limpets 
Fucoids 

Low 
Identified flora and fauna is common 
throughout the UK but forms a component of 
the benthic assemblages in the study area. 

Harbour subtidal 

Polychaetes  
Oligochaeta 
Nematoda  
Nemertea  
Bivalves 
Algae 
Annelids 

Low 
Identified flora and fauna is common 
throughout the UK but forms a component of 
the benthic assemblages in the study area. 

Thurso Bay 
subtidal  

Sponges  
Bryozoans  
Soft corals 
Hydroids  
Crustacea 
Urchins 
Starfish 

Low 
Identified flora and fauna is common 
throughout the UK but forms a component of 
the benthic assemblages in the study area. 

Harbour subtidal 
biotope 

Infralittoral sandy 
mud 
(SS.SMu.ISaMu) 

Low 
Biotopes are typical of the north coast of 
Scotland, with no protected species 
associated with this biotope. 

Thurso Bay 
subtidal biotope 

Infralittoral fine 
sand 
(SS.SSa.IFiSa) 

Low 
Biotopes are typical of the north coast of 
Scotland, with no protected species 
associated with this biotope. 
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Table 11.12: Fish and shellfish IEFs identified for this assessment. 

Fish and shellfish 
IEF 

Representative 
species 

Value within 
the study area Justification 

Demersal fish 
species  

Plaice 
Sandeel 
Common skate 
Lemon Sole 
Angler fish 
Sand Goby 

Regional 
Regionally important population of OSPAR 
threatened or declining species and UK BAP 
Priority species. 

Common skate National UKBAP and OSPAR species, on the IUCN red 
List as critically endangered 

Migratory fish 
species 

Sea trout 
European eel National 

Annex II of the EU habitats directive, OSPAR 
threatened, priority marine feature or declining 
species and UK BAP Priority species.  

Atlantic salmon  International 
Annex II species protected under international 
legislation and designated features of the 
River Thurso SAC. 

Elasmobranchs 

Lesser spotted 
dogfish  
Nurse hound 
Cuckoo ray  

Local Species that form a key component of the 
ecosystem: no specific protection. 

Common skate  
Spotted ray  
Thornback ray  

Regional 
Regionally important population of OSPAR 
threatened or declining species and UK BAP 
Priority species. 

Spurdog Regional Nationally important protected species under 
BAP and OSPAR 

Basking shark International Internationally important protected species 
under the Bern Convention and CITES. 

Shellfish 
assemblage 

Periwinkles 
Whelks 
Nehrop 
Mussel 

Local 

Commonly recorded within the study area but 
no conservation value. There may be some 
small-scale commercial exploitation of these 
species and North Coast Marine Region may 
be a valuable potting ground for decapod 
species. 

Brown crab  
European 
lobster  
Great Atlantic 
scallop  
Velvet crab  
Crawfish  
Native Oyster 

Regional Species that are of commercial value to the 
fisheries which operate within the study area. 

Spawning or 
nursery grounds 
 

Cod  
Common skate 
Herring  
Ling  
Sea trout 
Spotted ray  

Regional Low intensity spawning, or nursery habitat 
overlaps the study area. 
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Fish and shellfish 
IEF 

Representative 
species 

Value within 
the study area Justification 

Thornback ray 

Plaice  
Saithe 
Sandeel 
Spotted ray 
Spurdog 

National High intensity spawning, or nursery habitat 
overlaps the study area. 

Table 11.13: Marine mammal IEFs identified for this assessment. 

Marine mammal 
IEF 

Value Justification 

Bottlenose 
dolphin 

International Annex II species protected under international legislation and 
designated feature of the Moray Firth SAC  

Harbour 
porpoise 

International Annex II species protected under international legislation and 
designated feature of Inner Hebrides and the Minches cSAC  

Killer whale National Internationally protected species regularly sighted in the regional 
marine biodiversity study area 

Minke whale National Internationally protected species regularly sighted in the regional 
marine biodiversity study area 

Risso’s dolphin National Internationally protected species regularly sighted in the regional 
marine biodiversity study area 

White-beaked 
dolphin 

National Internationally protected species regularly sighted in the regional 
marine biodiversity study area 

Grey seal International Large haul out to the east of the regional marine biodiversity study 
area. Annex II species protected under international legislation and 
designated feature of Faray and Holm of Faray SAC, North Rona 
SAC 

Harbour seal International Large haul out to the east of the regional marine biodiversity study 
area. Annex II species protected under international legislation and 
designated feature of Sanday SAC, Dornoch Firth and Morrich 
More SAC 

Future Baseline Conditions 
11.143 The (Marine Works (EIA) Regulations 2007 (as amended)) requires that “a description of the 

relevant aspects of the current state of the environment (baseline scenario), and an outline of 
the likely evolution thereof without implementation of the project, as far as natural changes from 
the baseline scenario can be assessed with reasonable effort on the basis of the availability of 
environmental information and scientific knowledge” is included within the Environmental 
Statement. 

11.144 In the event that the proposed redevelopment does not come forward, an assessment of the 
future baseline conditions has been carried out and is described within this section. 
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Benthic communities 

11.145 Variability and long-term changes on physical influences may bring direct and indirect changes 
to benthic habitats and communities in the mid to long-term future (DECC, 2016). A strong base 
of evidence indicates that long-term changes to benthic communities may be linked to climate 
change (DECC, 2016). Studies of the benthic ecology over the last three decades have shown 
that biomass has increased by at least 250 to 400%; driven by an increase in opportunistic and 
short-lived species. Long-living sessile animals have been found to decrease (Krönke, 1995; 
Krönke, 2011). Modelling sea surface temperature in relation to climate change in the UK has 
shown that the rate of temperature increase over the previous 50 years has been greater in 
waters off the east coast of the UK compared to the west and this is predicted to continue for 
the next 50 years (MCCIP, 2013). As such, the baseline of the benthic subtidal and intertidal 
study area described in section 11.49 et seq. can only be considered as a 'snapshot' of the 
present benthic ecosystem within a gradual yet continuously changing environment. Any 
changes that may occur during the lifetime of the redevelopment should be considered in the 
context of both greater variability and sustained trends occurring on national and international 
scales in the marine environment. 

Fish and shellfish  

11.146 Recent research has suggested that there have been substantial changes in the fish 
communities within the fish and shellfish study area over several decades, as a result of a 
number of factors including climate change and anthropogenic activities (i.e. industrialisation of 
the fish and shellfish study area, fishing, aquaculture etc.) (DECC, 2016). These communities 
consist of species that have complex interactions with one another and the natural environment.  

11.147 Fish and shellfish populations are subject to natural variation in population size and 
distributions, largely as a result of year to year variation in recruitment success. These 
population trends will be influenced by broad-scale climatic and hydrological variations, as well 
as anthropogenic activities such as climate change and overfishing. Fish and shellfish play a 
pivotal role in the transfer of energy from some of the lowest to the highest trophic levels within 
the ecosystem and serve to recycle nutrients from higher levels through the consumption of 
detritus. Fish and shellfish are important prey items for top marine predators including 
elasmobranchs, seabirds, marine mammals and humans. Small planktivorous species such as 
sandeel and herring act as important links between zooplankton and top predators (Frederiksen 
et al. 2006). 

11.148 Climate change may influence fish distribution and abundance, affecting growth rates, 
recruitment, behaviour, survival and response to changes of other trophic levels. Within the fish 
and shellfish study area, increased sea surface temperatures may lead to an increase in the 
relative abundance of species associated with more southerly areas. For example, data on 
herring and sardine (Sardina sp.) landings at ports in the UK showed that higher herring 
landings were correlated with colder winters, while warm winters were associated with large 
catches of sardine (Alheit and Hagen, 1997). Studies have shown that anchovy Engraulis 
encrasicolus have extended their distribution throughout the UK waters, from which they were 
largely absent until the mid-1990s (Alheit et al., 2012).  
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11.149 One potential effect of increased sea surface temperatures is that some fish species will extend 
their distribution into deeper, colder waters. In these cases, however, habitat requirements are 
likely to become important with some shallow water species having specific habitat 
requirements in shallow water areas which are not available in these deeper areas. For 
example, the sandeel is less likely to be able to adapt to increasing temperatures as a result of 
their specific habitat requirements for coarse sandy sediment; declining recruitment in sandeel 
in parts of the UK has been correlated with increasing sea temperature (Heath et al., 2012). 
Climate change may also affect key life history stages of fish and shellfish species, including 
the timing of spawning migrations (DECC, 2016). However, climate change effects on marine 
fish populations are difficult to predict and the evidence is not easy to interpret, therefore it is 
difficult to make accurate estimations of the future baseline scenario for the entire lifetime of 
the proposed redevelopment. 

11.150 In addition to climate change, overfishing subjects many fish species to considerable pressure, 
reducing the biomass of commercially valuable species, and non-target species. Overfishing 
can reduce the resilience of fish and shellfish populations to other pressures, including climate 
change and other anthropogenic impacts. For example, a study on cod in an area where trawl 
fishing has been banned since 1932 indicated that this population was significantly more 
resilient to environmental change (including climate change) than populations in neighbouring 
fished areas (Lindegren et al., 2010). Converse modelling by Beggs et al. (2013) indicated that 
cod may be more sensitive to climate variability during periods of low spawning stock biomass. 
There are indications that overfishing in UK waters is reducing to some degree, with declines 
in fishing mortality estimates in recent years. ICES guidance suggests that some of the stocks 
are recovering, with increased quotas for several species in 2018 (see 
http://www.ices.dk/community/advisory-process/Pages/Latest-advice.aspx). OSPAR’s Quality 
Status Report (OSPAR, 2010) concluded that many fish stocks are still outside safe biological 
limits, although there have been some improvements in some stocks. Should these 
improvements continue, this may not result in significant changes in the species assemblage 
in the fish and shellfish study area but may result in increased abundance of the characterising 
species present in the area. Therefore, it is predicted that the future baseline scenario of the 
fish and shellfish study area will most likely result in increases in abundance as per the OSPAR 
Quality Status Report. 

11.151 The fish and shellfish baseline characterisation described in the preceding sections represents 
a ‘snapshot’ of the fish and shellfish assemblages of the fish and shellfish study area, within a 
gradual and continuously changing environment. Any changes that may occur during the 
lifetime of the proposed redevelopment (i.e. installation, operation and decommissioning) 
should be considered in the context of the natural variability and anthropogenic effects, 
including climate change, overfishing and other environmental impacts.  

Marine mammals 

11.152 Marine mammal populations naturally fluctuate over space and time, however given the 
temporary nature of the construction phase of the proposed redevelopment, identifiable 
fluctuations are unlikely to occur over the lifetime of the proposed redevelopment. Their 
distribution is, to a large extent, mediated by the distribution and abundance of prey species. 
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Many species range over large distances and, to a certain extent, can adapt to gradual changes 
in the environment, such as those that may occur as a result of climate change (Hoegh-
Guldberg and Bruno, 2010). This is not the case for all species. Those that have more restricted 
habitat ranges are likely to be more vulnerable to changes in their environment. For the marine 
mammal IEFs identified in Table 11.13, species such as grey seal or harbour seal, whose 
natural foraging ranges is more restricted than cetacean species (most foraging trips remain 
within 145 km and 50 km, respectively, from haul-out sites (SCOS, 2015), may be more 
sensitive to long-term changes.  

11.153 The impact of anthropogenic-induced climate change has so far been recorded as decreased 
productivity of the oceans, altered food-web dynamics, reduced abundance of habitat-forming 
species, shifting species distributions and a greater incidence of disease (Hoegh-Guldberg and 
Bruno, 2010). Temperature changes in northern Europe may affect cold-water shelf species 
such as harbour porpoise. Increased sea levels modifying shallow seas could affect the 
availability of protected cave sites for breeding seals, as well as low-lying areas and other haul 
out sites (e.g. grey seal) (Evans et al., 2010).  

11.154 Anthropogenic activities in the marine environment can influence the distribution and 
abundance of marine mammal populations, and therefore can affect future baseline of 
populations. In the regional marine biodiversity study area, potential impacts include: probable 
mortality due to bycatch from fisheries (particularly for harbour porpoise); direct or indirect 
effects of contamination (from pollution incidents, sewage discharge, or litter disposal at sea); 
injury or disturbance from introduced noise into the marine environment (e.g. from shipping, 
drilling, piling, seismic surveys, military activity, dredging and disposal, aggregate extraction, 
Unexploded Ordinance (UXO) detonations, and Acoustic Deterrent Devices (ADD)); death or 
injury due to collision with physical objects (vessels or renewable energy devices); and removal 
of prey species by overfishing.  

11.155 For grey seals, population trend objectives have been based on pup production, since that 
metric has been long established as the most robust for determining changes in population 
dynamics (SCOS, 2017).  

11.156 Harbour seal counts were stable or increasing in all regions until around 2000. Since then there 
have been rapid declines in Orkney (down 85% between 1997 and 2016), and along the East 
coast of Scotland (down 52% between 1997 and 2016). Shetland declined by 30% between 
2000 and 2009, but then increased by 10% between 2009 and 2015. The most recent counts 
for the West Scotland region (2013 to 2015) and for the Western Isles (2011) were 43% and 
50% respectively higher than the previous estimates (2007 to 2009). The most recent 
composite count for Scotland for 2011 to 2016 is 25% higher than the equivalent estimate for 
2007-2009.  

11.157 Ongoing work suggests that both grey and harbour are at risk of range contraction at the 
southern end of their range under predicted climate changes in both the lowest and highest 
warming scenarios presented by the IPCC. However, these predictions contain considerable 
uncertainty in part because the scenarios do not take account of potential prey re-distributions. 
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11.158 All populations are increasing, although numbers are still relatively low in the Baltic where the 
population was drastically reduced by human exploitation and reproductive failure, probably 
due to pollution. In the UK and Canadian populations, there are clear indications of a slowing 
down in population growth in recent years. 

Mitigation Measures Adopted as Part of the Project  
11.159 Mitigation measures have been proposed as an integral part of the proposed redevelopment, 

in order to reduce or negate the potential impacts of the proposed redevelopment on marine 
biodiversity receptors. Mitigation measures proposed in relation to marine biodiversity receptors 
are shown in Table 11.14 below.  

Table 11.14: Proposed mitigation measures adopted for this project. 

Mitigation measure  Description 

Marine Mammal 
Observation (MMO) / 
Passive Acoustic 
Monitoring (PAM)  

MMO/PAM to conduct pre-piling watches and associated mitigation 
measures prior to piling during the construction phase. Watches to be 
conducted according to the JNCC guidelines for minimising the risk of 
injury to marine mammals from piling nose (JNCC, 2010)  

Construction of piling 
to be intermittent and 
restricted to daylight 
hours  

Salmon smolts are known to use Thurso Bay in April and May and are 
sensitive to impacts, particularly noise emissions. It is proposed that piling 
activities are to be restricted to daylight operations during the months of 
April and May to ensure salmon are not impeded during their most active 
time. Night time piling activity restrictions will not apply outside of these 
months. 

Site Waste 
Management Plan 
(SWMP) and pollution 
prevention measures 

A SWMP will be implemented as part of the proposed redevelopment, and 
along with pollution prevention measures (in Chapter 10: Water Quality) will 
mitigate the likelihood of accidental pollution (spills) occurring as part of the 
construction phase of the proposed redevelopment 
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11.4 Assessment of Construction Effects 
Benthic Ecology 
Permanent habitat loss  

11.160 The construction activities including reclamation of land within Area A and B will result in the 
complete loss or severe modification to, if not all, of the intertidal and subtidal marine habitats 
present within those footprint areas (chapter 2: Project Description). This section will assess 
the magnitude of impact, the sensitivity of the benthic receptor and the significance of effect.  

Magnitude of impact 

11.161 Reclamation of land at Scrabster Harbour will result in the permanent loss of up to 6,962 m2 of 
existing harbour intertidal (1010 m2) and subtidal (5952 m2) habitat. Similarly, the proposed 
redevelopment of the pier will result in an additional loss of approximately 5399 m2 from pier 
widening. Rock armour is to be used on each of the reclaimed areas for protection. These 
reclamation works represent a permanent loss in habitat, however, the installation of rock 
armour may help to offset some loss of biodiversity by introducing a novel heterogenous 
environment for colonisation and may act as nursery/ haven for predator avoidance for juvenile 
species.  

11.162 The potential impact of permanent habitat loss from construction activities is therefore predicted 
to be of local spatial extent, permanent duration and not reversible. It is predicted that the 
potential impact will remove both intertidal12 and subtidal benthic habitats and associated 
species within the revetment and pier widening footprint, however, introduction of rock armour 
may represent a novel habitat and may marginally offset the loss of the benthic habitat as a 
consequence of these activities. The magnitude is therefore considered to be negligible 
(adverse/positive). 

Sensitivity of receptor 

11.163 Species characterising both the harbour intertidal and harbour subtidal IEFs are predominantly 
short lived and fast reproducing species (Hawkins et al., 2002). Recolonization of the intertidal 
and subtidal areas of the proposed reclamation and pier widening can be expected, following 
the completion of works, within subsequent reproducing cycles and deemed of low importance 
and rarity. Species that are removed because of the redevelopment are unlikely to have any 
effect on the status of wider populations. Additionally, no species of conservation concern have 
been identified. Therefore the harbour intertidal and harbour subtidal IEFs are therefore 
deemed to be of low vulnerability, high recoverability, local value. The sensitivity of the 
receptors is therefore considered to be low.  

11.164 The Infralittoral sandy mud (SS.SMu.ISaMu) biotope, that represents the harbour subtidal 
biotope IEF, has been found to be highly sensitive, with very low resilience to physical loss of 
habitat (Tillin, 2016). However, the harbour subtidal biotope IEF has been identified as low 
value and typical of the wider north coast of Scotland and permanent loss of habitat is unlikely 

                                                      
12 It is important to note that only pre-existing man-made structures will be affected during the reclamation works within the 
intertidal habitats.  
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to have any long-term effect on this biotope. Therefore, the harbour subtidal biotope IEF are 
therefore deemed to be of low vulnerability, no recoverability, local value. The sensitivity of the 
receptors is therefore considered to be low. 

Significance of effect 

11.165 The magnitude of the impact is deemed to be negligible and the sensitivity of is considered to 
be negligible to low. The effect will, therefore, be of negligible or minor (adverse) significance, 
which is not significant in EIA terms. 

Temporary disturbance and loss of habitat 

11.166 Ancillary operations during construction works, such as using dredging, entrenching of fuel and 
water pipelines, jack-up barges and pin piling to support the proposed redevelopment of the 
pier could temporarily disturb or lead to a temporarily loss of intertidal and subtidal marine 
habitat.  

Magnitude of impact  

11.167 Dredging works will potentially result in temporary disturbance and loss of habitat of up to 
52,500 m2 (157,000 m3), disturbance of seabed associated with two options for the installation 
of fuel and water pipelines, option 1 will disturb an area of 280 m2 while option 2 will be disturb 
an area of area of 660 m2. In addition, it is anticipated that a considerable amount of the piling 
works are to be completed from the existing pier, however, where this is not possible a jack-up 
barge will be used as a temporary platform for works.  

11.168 Currently, specifications of the jack-up barge are unknown and subject to the design and build 
contractor, and as such assumptions can be made on a typical modular jack-up barge with a 
leg area of circa 6 m2 (HMS, 2017). Sediments within Scrabster Harbour have been described 
as sand and mud (section 11.35 et seq.). Once the jack-up barge has been towed into position, 
the legs will be deployed to seabed where disturbance of sediments will occur. Once the legs 
have been deployed, sediments that have been resuspended can be expected to settle around 
the legs or within a proximate area. Following cessation of works and the removal of the barge 
from site, it can be expected that the legs will leave an impression in the sediments, however, 
back filling will occur due to local hydrodynamic processes. 

11.169 The potential impact of temporary disturbance and loss of habitat changes from construction 
activities is therefore predicted to be of local spatial extent, short term duration, intermittent and 
reversible. It is predicted that the potential impact may affect benthic ecology receptors directly 
through loss of habitat, however works are being carried out within an area of high disturbance 
through anthropogenic activities i.e. vessel movements. The magnitude is therefore considered 
to be negligible (adverse). 

Sensitivity of receptor 

11.170 The benthic habitats and species directly affected by the dredging and jack-up barge operations 
will be restricted to those associated with the benthic subtidal sediments within the Thurso Bay. 
Only subtidal IEFs found within the harbour are expected to be affected. No temporary intertidal 
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habitat is lost and no disturbance to the intertidal habitat is likely, therefore the Thurso Bay 
intertidal, harbour intertidal and Thurso Bay subtidal IEFs has been excluded from assessment. 

11.171 Species representing the harbour subtidal IEF are expected to recover quickly due to adult 
migration from undisturbed areas within the proposed redevelopment (Ferns et al., 2000). 
Species characterising this IEF are expected to be short lived, reaching maturity rapidly and 
often with several spawning events per year (Ferns et al., 2000). Furthermore, these species 
are not listed under any nature conservation legislation. The sensitivity of the harbour subtidal 
IEF is deemed to be of low vulnerability, high recoverability and local value. The sensitivity of 
the receptors is therefore, considered to be low. 

11.172 The biotope SS.SMu.ISaMu associated with the harbour subtidal biotope IEF is expected to 
recover quickly following disturbance (Tillin, 2016). This biotope has been found to have a 
medium sensitivity to habitat structure changes (Tillin, 2016), however, this biotope has been 
found to be typical of the north coast of Scotland and has no associated protected species. 
Therefore, the sensitivity of the harbour subtidal biotope IEF is deemed to be of medium 
vulnerability, high recoverability and local value. The sensitivity of the receptors is therefore, 
considered to be low. 

Significance of effect 

11.173 The magnitude of the impact is deemed to be negligible and the sensitivity is considered to be 
low. The effect will, therefore, be of negligible or minor (adverse) significance, which is not 
significant in EIA terms. 

Effects of increased suspended sediment concentration and potential contaminant 
release  

11.174 Dredging of the seabed and subsequent disposal at sea and preparatory works for the proposed 
redevelopment is likely to disturb the seabed sediments, resulting in an increase in suspended 
sediment concentrations (SSC) and could result in the release of any sediment bound 
contaminates. Background SSC in Thurso Bay is likely to vary by runoff and outflow from 
Thurso River, mobilisation of sediment by propeller wash from vessel movements. Natural SSC 
variation is also expected to be influenced by tides and storm conditions (Smith et. al., 2003). 

Magnitude of impact  

11.175 Whilst no suspended sediment samples were taken for this project, the baseline levels of SSC 
are expected to be lower than 30 mg/L. Suspended sediment samples were taken to support 
the MeyGen tidal stream development in 2011; four samples were taken south of Stroma Island 
in the Pentland Firth, circa 24.8 km giving SSC levels of 10 mg/L, 14 mg/L, 11 mg/L and 12 
mg/L (MeyGen, 2012).  

11.176 Against this background of natural variability, potential impacts have been considered in relation 
to an increase in suspended sediment arising from dredging within the harbour. Dredge 
disposal offshore will occur within a licensed disposal ground.  During dredging and dumping 
operations, SSC has the potential to increase by tens to hundreds of thousands mg/L at the 
point of sediment release (near the water surface) (refer Figures 9.32 – 9.38 in Chapter 9 
Coastal Processes).  The sediment to be dredged around the pier comprises of muddy sand 
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and sand. Where possible dredged material will be reused within the reclamation laydown area 
or within the new pier structure if suitable. Material which is not suitable for reuse within the 
proposed redevelopment will be disposed of at the sea dredge disposal site or at a licensed 
waste facility on land. 

11.177 Two models were carried out as part of Chapter 9: Coastal Processes. The first (maximum 
scenario) models a scenario where dredging is carried out using a trailer suction dredger, over 
(just under) 6 days, based on a total dredged volume estimated at 172,000 m3; and the model 
assumed that dredging is undertaken over a period of spring times to afford the maximum 
excursions of the dredged/dumped plumes. The second (mean scenario) models a scenario 
whereby dredging is carried out using a trailer suction dredger, over (just under) 12 days, based 
on a total dredged volume estimated at 172,000 m3. The dredging simulation was undertaken 
over a period of spring tides so that there will be the maximum excursion of the dredging and 
dumping plumes.  

11.178 Using the second model considered to be the worst case scenario from the two scenarios 
modelled which includes 12 days of dredging, the mean SSC released that is contained within 
the harbour is estimated to be 200 mg/L - 1000 mg/L, with a maximum SSC of 800 – 5000 
mg/L. Mean SSC that is expected to be released outside of the harbour (extent of the Thurso 
Bay area; Chapter 9: Coastal Processes – Figures 9.36 – 9.38. Note a conversion of units was 
made from kg/m3 – mg/L) is expected to be in the range of 10 – 60 mg/L, maximum SSC of 10 
– 200 mg/l, with an expected sediment deposition of 1 mm. Generally, the increase in SSC from 
background levels is relatively small, for example the increase in the SSC at the mouth of the 
Thurso River will peak at about 25 mg/L above background (Chapter 9: Coastal Processes). 
This level of deposition is not significant in terms of the variations that will naturally occur with 
time in this area i.e. during storm swells.  

11.179 Sediment chemical analysis undertaken in 2018 within the dredge footprint and described in 
section 11.35 et seq., revealed that Organotins (TBT and DBT), PCBs and metals were all 
under the CEFAS AL 1, with the exception of site 1 – 3 which were elevated above CEFAS AL1 
and Canadian TEL threshold for arsenic, copper and nickel. PAHs at all sites located within the 
dredge footprint, were found to exceed the CEFAS AL 1 and Canadian TEL (EIAR Volume II, 
Appendix 11.2: Benthic Technical Report). While sediments exceed adopted guideline criteria 
thresholds for some heavy metals and PAHs, the proposed dredge material will likely be surface 
sediments that have been exposed to anthropogenic contaminant sources that amounts to a 
relatively small volume (approx. 9000m3) that will be exposed to receiving environment. 
Removal of the material by backhoe excavator will limit exposure of sediments displayed 
elevated contaminant concentrations to the water column and therefore the potential for 
contaminant elutriation. During dredge disposal increased flushing from tidal currents will assist 
with dilution of any contaminants released into the water column. Based on 12-day modelling, 
the volume of sediments disturbed is small (paragraph 11.178), the plume extent is likely to be 
small. 

11.180  The potential impact of increased suspended sediment concentrations and potential 
contaminant release from construction activities is therefore predicted to be of local spatial 
extent (inside the harbour), short term duration, intermittent and reversible. It is predicted that 
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the potential impact may affect benthic receptors directly through contaminant release and less 
so by increases in sediment concentration. The magnitude is therefore considered to be low 
(adverse). 

Sensitivity of receptor 

Increases in SSC 

11.181 Increases in suspended sediments and turbidity levels from dredging can, under certain 
conditions, have adverse effects on the marine flora and fauna. Increased SSC can affect filter 
feeding organisms through clogging and damaging feeding and breathing apparatus. 
Disturbance of sediments will also cause sediment deposition outside the area of disturbance 
as sediments fall out of suspension following mobilisation potentially resulting in the smothering 
of benthic communities. 

11.182 The important characterising species of the harbour intertidal IEF includes encrusting benthic 
flora and fauna (Hawkins et al., 2002; Derweduwen et al., 2014) on artificial surfaces associated 
with harbour infrastructure. These species are likely to already experience some level of 
reduced water clarity and smothering from vessel movements and propeller wash such that 
resistance is likely to be of medium and high resilience. For instance, species associated with 
the harbour intertidal IEFs have been found within high sediment environments, such as 
beaches, throughout the UK coast (Bartrop et al., 1980; Boon, 1995; Bennet & Mcleod, 1998; 
Eleftheriou et al., 2004). Therefore, the sensitivity of the harbour intertidal IEF is deemed to be 
of low vulnerability, high recoverability and local value. The sensitivity of the receptors is 
therefore, considered to be low. 

11.183 Thurso Bay Intertidal IEFs found outside of the harbour are unlikely to be affected as species 
are likely to be well adapted to increases in SSC from Thurso River and from storm swell events 
(Tillin and Budd, 2016). Additionally, sediment plume modelling indicates that suspended 
sediments are unlikely to migrate far from the dredging works (Chapter 9). The sensitivity of the 
Thurso Bay intertidal IEFs is deemed of low importance, of low rarity and of local scale. The 
sensitivity of this IEF is considered to be low.  

11.184 The characterising species of the harbour subtidal and Thurso Bay subtidal IEFs live in the 
sediment, to depths of 15 cm and are considered likely to resist smothering by 5 cm of sediment 
and be able to adapt to temporary increases in SSC. Resistance and resilience are, therefore, 
assessed as high and the biotopes are considered not sensitive. The MarLIN benchmark used 
for the assessment of sensitivity defined as 'the mechanism by which an activity or natural event 
affects the ecosystem'; for smothering is 5 – 30 cm of fine material added to a habitat in a single, 
discrete event and for water clarity is a change in one rank on the Water Framework Directive 
scale over the course of a year which is not predicted from modelling undertaken. Furthermore, 
these habitats are not listed under any nature conservation legislation. The sensitivity of the 
harbour subtidal and Thurso Bay subtidal IEFs is deemed to be of low vulnerability, high 
recoverability and local value. The sensitivity of the receptors is therefore considered to be low. 

11.185  Infralittoral sandy mud (SS.SMu.ISaMu) as a proxy for the dominant subtidal habitat type 
present within Scrabster Harbour which identified key benthic species as C. capitate, 
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polychaete spp. and Tubificoides spp. are not considered to be sensitive to decreases in water 
clarity or increases in smothering (Tillin, 2016). This biotope is typical of disturbed environments 
and, therefore, the resident species are likely adapted to high SSC. C. capitate has also 
demonstrated high recovery rates following disturbance (Fern et al., 2000). Oligochaetes such 
as Tubificoides spp. also live buried in sediments to depths of 2 – 5 cm and can therefore 
tolerate periods of low oxygen that may occur following the deposition of a fine layer of sediment 
(Hines and Comtois, 1985; De-Bastos and Hiscock, 2016). Therefore, the sensitivity of the 
harbour subtidal biotope IEF is deemed to be of low vulnerability, high recoverability and local 
value. The sensitivity of the receptors is therefore, considered to be low. 

11.186 Subtidal biotopes found outside of the harbour within Thurso Bay grade from the harbour 
biotope (SS.SMu.ISaMu) to Infralittoral fine sand (SS.SSa.IFiSa) outside of the harbour walls 
where mud factions are reduced. According to MarLIN’s sensitivity report this biotope, using 
semi-permanent tube-building amphipods and polychaetes in sublittoral sand 
(SS.SSa.IFiSa.TbAmPo) as a proxy biotope, have been found to be of low sensitivity to 
smothering and changes in water clarity. Therefore, the sensitivity of the Thurso Bay subtidal 
biotope IEF is deemed to be of low vulnerability, high recoverability and local value. The 
sensitivity of the receptors is therefore, considered to be low. 

Potential contaminant release 

11.187 The re-suspension and subsequent dispersion of sediments during capital dredging may lead 
to the release of sediment-bound contaminants, However, as noted in the plume modelling, 
disposition of sediments outside the harbour are likely to be circa 1 mm of sediment. It is 
therefore highly unlikely that the Thurso Bay intertidal IEFs will be affected by potential 
contaminate release and have been excluded from assessment.  

11.188 Species characterising the harbour intertidal and Thurso Bay intertidal IEF are likely to be 
tolerant to existing levels of contamination. For instance, macroalgal communities are likely to 
be relatively tolerant of contamination but the MarESA notes that metal-impacted intertidal 
communities can have low diversity assemblages dominated by opportunistic and fast-growing 
species (Stamp and Marshall, 2015). Barnacles and gastropods are also likely to be tolerant of 
fairly high levels of heavy metals (Tillin and Hill, 2016) but grazing gastropods such as limpets 
are well documented as being highly intolerant of hydrocarbon contamination, with lower littoral 
populations likely to be the most vulnerable to this sort of contamination (Stamp and Marshall, 
2015). Any loss of limpets and barnacles is likely to result in rapid recolonization although this 
will depend on processes such as larval supply and recruitment between populations. The 
sensitivity of the subtidal IEF is deemed of low importance, of low rarity and of local scale. The 
sensitivity of this IEF is considered to be low. 

11.189 Considering harbour subtidal and Thurso Bay subtidal IEFs species that characterise the 
baseline within Scrabster Harbour predominantly live within the sediments, it can be expected 
that these species are resistant/ have a high tolerance to contaminants (Nikitik and Robinson, 
2003). For instance, polychaetes are largely expected to be tolerant of heavy metal 
contamination and although they may be adversely affected by hydrocarbon contamination they 
are generally the first organisms to recolonise sediments polluted by hydrocarbons (Tillin and 
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Rayment, 2016; Tillin and Budd, 2016). The characterising species are not considered to be 
sensitive to elevated concentrations of heavy metals, hydrocarbons and PAHs (De-Bastos and 
Hiscock, 2016). The sensitivity of the subtidal IEF is deemed of low importance, of low rarity 
and of local scale. The sensitivity of this IEF is considered to be low. 

11.190 Both the Harbour subtidal and Thurso Bay subtidal biotope IEFs sensitivity has not been 
assessed by MarLIN. However, OSPAR (2009) notes that contamination, ‘arising from seabed 
disturbance is only a risk in heavily contaminated locations’ of which the sediments to be 
dredged are not. In addition, none of the subtidal biotope IEFs potentially affected are valued 
as protected habitats. The sensitivity of this IEF is deemed of low importance, of low rarity and 
of local scale. The sensitivity of this IEF is considered to be low. 

Significance of effect 

11.191 The magnitude of the impact is deemed to be low (adverse) and the sensitivity is considered to 
be low. The effect will, therefore, be of negligible or minor (adverse) significance, which is not 
significant in EIA terms. 

Accidental pollution release 

11.192 During the construction phase, accidental spillages or release of chemicals, such as fuel, oil 
and lubricants, into the environment could potentially contaminate the marine environment and 
harm benthic ecology receptors. It is likely that over time, these pollutants would be dispersed 
by tidal currents and wave action. Static receptors and less mobile species unable to avoid 
accidental pollution events could be adversely impacted.  

Magnitude of impact  

11.193 At this stage, the quantities and types of material that might conceivably enter the marine 
environment are limited to substances used in operation of the jack-up barge, backhoe 
excavators, vessels and ancillary equipment that may be used in close proximity to the water 
during construction. Where possible works will be undertaken from the pier to decrease the 
likeliness of accidental pollution release spreading to the marine environment.  

11.194 The magnitude of this impact is entirely dependent upon the quantities and nature of the 
spillage, the dilution and dispersal properties of the waters and the bio-availability of the 
contaminant to species. The more toxic components of fuel spills are volatile and relatively 
short-lived. Heavier hydrocarbons, while less toxic, may persist for longer in the marine 
environment. However, any spill or leak would be immediately diluted and rapidly dispersed. 

11.195 The likelihood of a spill occurring is deemed to be extremely rare based on the implementation 
of management measures. As part of the proposed redevelopment, water quality mitigation 
measures for the prevention of pollution events shall be implemented at construction phase. 
Therefore, accidental release of contaminants will be strictly controlled, and an emergency plan 
will also be put in place in the unlikely event of an incident. Provided that the pollution prevention 
measures are followed there are unlikely to be any pollution events and those that do occur 
would be very small scale and short lived, due to rapid dispersal and dilution. 
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11.196 The potential impact of accidental pollution from construction activities is therefore predicted to 
be of local spatial extent, short term duration, intermittent and reversible. The magnitude is 
therefore considered to be negligible (adverse). 

Sensitivity of receptor 

11.197 The sensitivity of IEFs within Scrabster Harbour to pollutants is described in section 11.187 et 
seq. The communities are not considered to be sensitive to elevated concentrations of heavy 
metals, hydrocarbons and PAHs at the pressure benchmark that assumes compliance with 
relevant environmental protection standards (i.e. AL1, AL2, TEL and PELs).  However, in the 
event of a spill, these standards may be exceeded, and therefore IEFs are considered 
vulnerable to this impact.  

11.198 The sensitivity of the IEFs is deemed to be of high vulnerability, low recoverability and local 
value. The sensitivity of the receptors is therefore, considered to be medium. 

Significance of effect 

11.199 The magnitude of the impact is deemed to be negligible and the sensitivity is considered to be 
low. The effect will, therefore, be of negligible or minor (adverse) significance, which is not 
significant in EIA terms. 

Fish Ecology 
Effects of underwater noise arising from construction activities 

Magnitude of impact 

11.200 Construction activities including marine piling, dredging and vessel movements within the 
proposed redevelopment have the potential to generate underwater noise, which may result in 
effects on fish and shellfish within and outside the harbour.  

11.201 Noise arising from vessels operating during construction may increase the risk of disturbance 
to fish species. Radiated vessel noise relates to factors including vessel size, speed, load, 
condition, age, and engine type and can range from <150 dB re. 1µPa to over 190 dB re. 1µPa 
(McKenna et al. 2012,). Noise from vessels is received as a low-level chronic exposure (as 
opposed to acute impulse and intense noises from piling operations) and can affect fish and 
shellfish receptors by masking sounds in the sea soundscape (Popper and Hastings, 2009; 
Richardson et al., 1995). Subsea noise from vessels will most likely fall within a low frequency 
spectrum and therefore impact magnitude will be lower than for high speed vessels in terms of 
masking communications of species which hear within a higher frequency spectrum (Pirotta et 
al., 2013). For instance, fish will show best hearing sensitivity under the quietest sea conditions, 
any increase in the level of ambient sea noise results in a raise of auditory threshold and a 
decline in the ability to detect, locate, discriminate and recognise biologically important sounds 
(Popper and Hawkins, 2019).  

11.202 Dredging and vessel movements during construction would likely produce underwater noise at 
similar levels to those vessel movements associated with the operating harbour. In addition, 
impact piling is likely to produce noise at substantially higher levels than those levels produced 
by dredging and vessel movements. Noise produced from impact piling and has therefore been 



 

Redevelopment of St. Ola Pier | EIA Report Page 11-65 
www.rpsgroup.com 

considered as a worst-case scenario in the assessment of underwater noise on fish during 
construction.  

11.203 Piling will be undertaken through construction of a closed wall pier structure likely to be made 
up of a combi piled wall using either steel or concreate piles. As the precise nature of the piles 
and the piling solution is not yet known and will be determined by the Design and Build 
Contractor during the tender phase a worst-case scenario in terms of the magnitude of noise 
emissions generated by piling activities has been assessed.  

11.204 Piling noise is generated through the impacting of a hydraulically powered hammer onto the 
end surface of a foundation pile. The noise is dependent on the force applied and the 
dimensions of the impacting hammer. The assessment of magnitude is largely based on the 
relative increase of sound from baseline levels within the area of development. The baseline 
noise levels in Thurso bay are expected to be in line with average background levels of noise 
found throughout the UK, from 92 – 132 dB re 1 μPa (rms) (Brooker et al., 2012). 

11.205 The underwater noise assessment was carried out using a worst-case scenario of installation 
of 1219 mm diameter steel tubular piles installed using an impact pile hammer with a maximum 
hammer energy of 240 kJ (EIAR Volume II, Appendix 11.1: Underwater Noise Assessment). 
Piling is scheduled to be undertaken over a period of 6 months with a total of 230 tubular piles 
being installed. It is expected that a single pile will take up to 6 hours to install. Therefore, piling 
will be undertaken during daytime hours only on an approximate total of 115 days over this 6-
month period.  

11.206 Piling noise source levels used in this assessment are given in Table 11.15 below.  

Table 11.15: Piling noise source levels used in assessment (un-weighted). 
Parameter Source level at 1 m 
SEL per blow @ 1 m, dB re 1 Pa2s 195 

Peak sound pressure level @ 1 m, dB re 1 Pa 228 

rmsT90 sound pressure level @ 1 m, dB re 1 Pa 205 

11.207 The source of construction related underwater noise will be of medium-term duration, 
intermittent over the 6-month construction period and will affect the receptor directly. There may 
be some measurable change and minor loss to IEFs identified. The magnitude is therefore, 
considered to be minor (adverse).   

Sensitivity of receptor 

11.208 Sound plays an important role in fish, allowing them to communicate with one another, detect 
predators and prey, navigate their environment, and avoid hazards. 

11.209 Recent peer reviewed guidelines have been published by the Acoustical Society of America 
(ASA) and provide directions and recommendations for setting criteria (including injury and 
behavioural criteria) for fish.  For the purposes of this assessment, these Sound Exposure 
Guidelines for Fishes and Sea Turtles (Popper et. al., 2014) were considered to be most 
relevant for impacts of underwater noise on fish species. The Popper et al. (2014) guidelines 
broadly group fish into the following categories according to the presence or absence of a swim 
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bladder and on the potential for that swim bladder to improve the hearing sensitivity and range 
of hearing (Popper et al., 2014): 

 Group 1: Fishes lacking swim bladders (e.g. elasmobranchs and flatfish). These species 
are only sensitive to particle motion, not sound pressure, such as flatfishes, sharks, skates 
and rays; 

 Group 2: Fishes with a swim bladder but the swim bladder does not play a role in hearing 
(e.g. salmonids). These species are only sensitive to particle motion, such as salmonids 
(Salmonidae); 

 Group 3: Fishes with swim bladders that are close, but not connected, to the ear (e.g. 
gadoids and eels). These fishes are sensitive to both particle motion and sound pressure 
and show a more extended frequency range than groups 1 and 2, extending to about 500 
Hz. This group includes the likes of cod fishes (Gadidae) and eels (Auguillidae);  

 Group 4: Fishes that have special structures mechanically linking the swim bladder to the 
ear (e.g. clupeids such as herring, sprat and shads). These fishes are sensitive primarily 
to sound pressure, although they also detect particle motion. These species have a wider 
frequency range, extending to several kHz and generally show higher sensitivity to sound 
pressure than fishes in Groups 1, 2 and 3, such as herring; and 

 Group 5: Eggs and larvae 

11.210 Shellfish IEFs have been scoped out of this impact due to their very low to negligible sensitivity 
to noise. Most shellfish hear in a different way to vertebrates, e.g. arrays of sensory hairs on 
lobsters, crabs etc. or statocyct organs. They are able to sense vibrations and movements 
associated with sound production, but the absence of gas-filled cavities indicates a lesser 
potential for injury and mortality.  

Injury 

11.211 Table 11.16 summarises the fish injury criteria recommended for pile driving based on the 
recent Popper et al., 2014 guidelines. In the table, both peak and SEL criteria are unweighted. 
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Table 11.16: Criteria for onset of injury in fish due to piling (Popper et al., 2014). All criteria are 
presented as sound pressure even for fish without swim bladders since no data for particle motion 
exist. 

Group Type of animal Parameter 
Mortality and 
potential mortal 
injury 

Recoverable 
injury 

1 Fish: no swim bladder (particle motion 
detection) 

SEL, 
dB re 1 μPa2s >219 >216 

Peak, 
dB re 1 μPa >213 >213 

2  
Fish: where swim bladder is not 
involved in hearing (particle motion 
detection) 

SEL, 
dB re 1 μPa2s 210 203 

Peak, 
dB re 1 μPa >207 >207 

3 & 4 
Fish: where swim bladder is involved 
in hearing (primarily pressure 
detection) 

SEL, 
dB re 1 μPa2s 207 203 

Peak, 
dB re 1 μPa >207 >207 

5 Eggs and larvae 

SEL, 
dB re 1 μPa2s >210 (Neara) 

Moderate 
(Intermediateb) 
Low 
(Farc) Low 

Peak, 
dB re 1 μPa >207 

a Tens of metres 
b Hundreds of metres 
c Hundreds of metres 

11.212 Mortality or direct physical injury from noise and vibration propagated from a sound source is 
associated with very high peak pressure or impulse levels. Typically, these effects can be 
associated with receptors in the immediate vicinity of an impact piling operation. 

11.213 Acoustic impact criteria have been developed to assess sensitivities of fish receptors to noise. 
This assessment adopts a conservative approach to injury thresholds and uses Sound 
Exposure Guidelines for Fishes and Sea Turtles (Popper et. al., 2014) for impulsive sound.  

11.214 Calculation of the ranges of peak pressure values causing physiological effects are very small 
and suggest that underwater noise levels from piling will be insufficient to cause lethality in any 
species, and that no injury for all fish will occur beyond 28 m from the piling source for the 
maximum hammer energy (see Table 11.17). None of the SEL injury thresholds were exceeded 
for fish and so are not included in the table. The use of soft start piling (see Further Mitigation, 
paragraph 11.326) will further reduce the potential for injury, allowing fish to move away from 
areas of elevated noise levels before they reach a threshold where injury may occur. 
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Table 11.17: Summary of injury ranges for fish due to impact piling (assumes a maximum hammer 
energy of 240 kJ). 

Group Class Threshold Range 

1 
Mortality No swim bladder (particle motion detection) 213 dB re 1 µPa (pk) 11 m 

Impairment No swim bladder (particle motion 
detection) 213 dB re 1 µPa (pk) 11 m 

2  

Mortality Swim bladder not involved in hearing 
(particle motion detection) 207 dB re 1 µPa (pk) 28 m 

Impairment Swim bladder not involved in hearing 
(particle motion detection) 207 dB re 1 µPa (pk) 28 m 

3 & 4 

Mortality Swim bladder involved in hearing (primarily 
pressure detection) 207 dB re 1 µPa (pk) 28 m 

Impairment Swim bladder involved in hearing 
(primarily pressure detection) 207 dB re 1 µPa (pk) 28 m 

5 Mortality Fish eggs and larvae 207 dB re 1 µPa (pk) 28 m 

 

Behavioural response 

11.215 Vessel noise can cause potential masking of important acoustic cues and behavioural 
disturbance to fish receptors. For example, research looking at biases of vessel noise on the 
spatial distribution of fish showed that pelagic schooling fish respond by vertical or lateral 
avoidance of approaching vessels (Mitson and Knudsen, 2003).  

11.216 Behavioural effects in response to construction related underwater noise include a wide variety 
of responses including startle responses (also known as C-turn responses), strong avoidance 
behaviour, changes in swimming or schooling behaviour or changes of position in the water 
column.  The Popper et al. (2014) guidelines provide qualitative behavioural criteria for fish from 
a range of noise sources (see Table 11.18). These categorise the risks of effects in relative 
terms as “high”, “moderate” or “low” at three distances from the source: “near” (i.e. tens of 
metres), “intermediate” (i.e. hundreds of metres) or “far” (i.e. thousands of metres).  These 
behavioural criteria for impulsive noise such as piling are summarised in Table 11.18 for the 
four fish groupings. 
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Table 11.18: Criteria for onset of behavioural effects in fish for impulsive piling (Popper et al., 2014). 

Group Type of animal Relative risk of 
behavioural effects 

1 Fish: no swim bladder (particle motion detection) (Near) High 
(Intermediate) Moderate  
(Far) Low 

2 Fish: where swim bladder is not involved in hearing (particle motion 
detection) 

(Near) High 
(Intermediate) Moderate  
(Far) Low 

3 & 4 Fish: where swim bladder is involved in hearing (primarily pressure 
detection) 

(Near) High 
(Intermediate) High  
(Far) Moderate 

5 Eggs and larvae (Near) Moderate 
(Intermediate) Low  
(Far) Low 

11.217 Underwater noise modelling undertaken for the project have estimate that behavioural 
responses may occur up to 1.8 km from the noise source (EIAR Volume II, Appendix 11.1: 
Underwater Noise Assessment). As outlined above, behavioural responses include a wide 
variety of responses such as startle responses (also known as C-turn responses), strong 
avoidance behaviour, changes in swimming or schooling behaviour or changes of position in 
the water column. Depending on the strength of the response and the duration of the impact, 
there is potential for some of these responses to lead to significant effects at an individual level 
(e.g. reduced fitness, increased susceptibility to predation) or at a population level (e.g. 
avoidance or delayed migration to key spawning grounds), although these may also result in 
short term, intermittent changes in behaviour that have no wider effect, particularly once 
acclimatisation to the noise source is taken into account.  

11.218 Effects of avoidance will also depend on the species in question and the life stage affected but 
may include reduced access to spawning and feeding grounds or barriers to migration, which 
may have negative consequences for breeding success and stock recruitment. While 
behavioural effects have been demonstrated in numerous fish species in response to 
underwater noise, it has also been demonstrated that such effects are temporary with normal 
behavioural patterns returning soon after the noise source ceases. For example, in studies on 
the effects of seismic survey noise on various caged fish species, McCauley et al. (2000) 
showed a return to normal fish behaviour patterns 14 to 30 minutes after the cessation of 
seismic airgun operations.  

Fish and shellfish IEFs 

11.219 Demersal fish and elasmobranch species are expected to have a low sensitivity to sound, only 
detecting a narrow band of frequencies (group 3) (Popper and Hawkins, 2019). Of all the fish 
species of interest to the proposed redevelopment only cod and European eel may be classed 
as having high auditory sensitivity (group 3). Sea trout and Atlantic salmon are moderately 
sensitive to underwater noise as they have a gas-filled swim bladder, which is vulnerable to 
sharp changes in pressure, but lack the connection between the swim bladder and the internal 
ear compared to more sensitive species (group 2; Gill & Barlett, 2010). Shellfish have been 
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scoped out on the basis that no shellfish species have been identified within the proposed 
redevelopment site through site-specific surveys. 

Demersal, elasmobranch, spawning and nursery ground IEFs 

11.220 As discussed in paragraph 11.212 et seq., impacts to fish from underwater noise include lethal 
and physical injury, auditory injury and behavioural responses, the latter of which includes a 
range of responses such as changes in swimming and schooling behaviour. The behavioural 
responses of the IEF species will, however, depend on the life stage of the fish and the drivers 
for being in the area (e.g., feeding, spawning). The sensitivity of fish to underwater noise will 
also depend on the presence or absence of a swim bladder and on the potential for that swim 
bladder to improve the hearing sensitivity and range of hearing (Popper et al., 2014). 

11.221 Demersal and elasmobranch IEFs are likely to be sensitive to sound particle motion and show 
sensitivity to only a narrow band of frequencies (group 1). It is highly unlikely that the piling will 
result in auditory injury unless the IEFs are within 11 m of piling works, however, behavioural 
disturbance is likely in the near (10s of meters) and intermediate (100s of meters) vicinity. 
Spawning and nursery ground IEFs are part of group 5 and injury is to be expected to only 
occur within 28 m, there is a moderate risk of behavioural effects are expected to occur within 
the near vicinity (tens of meters; see Table 11.18).  

11.222 There are is no evidence of spawning fish within the proposed redevelopment area, however, 
this does not prove absence of spawning areas. Section 11.84 identifies indicative areas of fish 
that may possibly have nursery or spawning grounds where the proposed redevelopment is 
located. In the event of a spawning area being present within Thurso Bay, based on the 
underwater noise assessment, injury would only occur at distances of up to 28 m, therefore it 
is unlikely that any loss of eggs or larvae would represent a significant change to a species’ 
population.  

11.223 The sensitivity of the demersal, elasmobranch, spawning and nursery IEFs are therefore 
deemed to be of low vulnerability, high recoverability and of local value. The sensitivity of the 
receptors is therefore, considered to be low. 

Migratory fish IEFs 

11.224 Salmon have been characterised as a group 2 species whereby the swim bladder is not 
involved in hearing (paragraph 11.209). Group 2 fish species are considered to have a low 
sensitivity to sound pressure under a narrow range of frequencies (32 to 380 Hz) and limited 
auditory response thresholds compared to other teleost fish (group 3 and 4) (Hawkins and 
Johnstone, 1978; Popper and Fay, 1999; Hawkins and Popper, 2014; Simpson and Bruintjes, 
2016), indicating sensitivity for particle motion rather than sound pressure (Hawkins and 
Johnstone, 1978). Atlantic salmon are sensitive to particle motion at very low frequencies in the 
range of 5-150 Hz and demonstrate behavioural responses by avoiding localised high intensity 
sound fields of below 10 Hz (Knudsen et al., 1992; 1994; Harding, Radford and Simpson, 2016). 
The proposed pile driving is likely to be of broad-spectrum covering frequencies of up 500 Hz 
and peak sound pressure levels ranging from 198 to 220 dB, and therefore will be detected by 
salmon individuals that are within the zone of influence predicted by noise modelling 
undertaken. 
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11.225 Disturbance in the form of a behavioural response potentially causing effects on during 
migration from underwater noise emissions associated with piling activities could occur to adult 
salmon in an area of up to 1.8 km from the source, for the maximum hammer energy. This is 
broadly in line with the qualitative assessment presented in Popper et al. (2014), which predict 
that there is likely to be a high risk of a behavioural response from group 2 fish species, including 
startle responses (also known as C-turn responses), strong avoidance behaviour, changes in 
swimming or schooling behaviour or changes of position in the water column, in the near field 
(tens of meters), moderate risk within the intermediate field (hundreds of metres) and low risk 
in the far field (1000’s meters from the of the noise source; Table 11.18).  

11.226 Research trials carried out on caged farmed Salmonids (S. trutta as a proxy for S. salar: group 
2) investigated the effect of both pile driving and vibropiling (non-percussive pile driving), where 
the source noise was between 193 and 201 dB re 1 μPa peak (Nedwell et al., 2006) with cages 
positioned at varying distances from the source. Results indicated no evidence that the fish 
reacted to impact piling at a distance of approximately 400 m, nor to vibration piling at close 
ranges (Nedwell and Howell, 2004; Nedwell et al., 2006) . Additionally, research investigating 
the impact of pile-driving playback (audio files) within laboratory aquaria-based conditions on 
the behaviour and physiology on captive Atlantic salmon found no observable difference 
between ambient noise and pile driving noise, additionally there was no clear stale response in 
relation to playback of individual hammer strikes. This experiment also demonstrated that there 
was no change in active metabolic rate when exposed to pile driving noise in marine phase 
salmon (Harding, Radford and Simpson, 2016). The results of these studies indicate that 
mature salmon may not be sensitive to piling noise13.  

11.227 Adopting a precautionary principle, adult salmon migrating through Thurso Bay may exhibit a 
behavioural response to underwater noise from the project and given the location of the 
harbour, some of the migration may be temporarily affected in some parts of the bay including 
entrance to the mouth of the River Thurso. 

11.228 Less is known on the effects of underwater noise on migrating salmon smolts. As described in 
paragraph 11.65 salmon smolts are juvenile salmon that migrate from the freshwater river 
where they hatch, to estuarine and marine offshore waters. Salmon smolts are known to 
congregate each year during April and May in Thurso Bay prior to migrating in shoals offshore. 
Their migration from the river to offshore areas are predominantly undertaken during nocturnal 
periods in the early part of the smolt migration period. During the latter part of the season (May), 
a significant proportion of the smolts switch to migration during both day and night (Thorstad et 
al., 2012). 

11.229 Prior to seaward migration, smolts undergo a preparatory smolting process involving 
morphological, biochemical, physiological and behavioural changes that preadapt them for life 
within the marine environment (Hoar, 1988; Høgasen, 1998; Thorpe et al., 1998; Finstad & 
Jonsson, 2001). During this process, smolting salmon populations suffer high mortality due to 

                                                      
13 It is important to note that these studies used captive or famed Salmonids which may exert different behaviours to wild 
Salmonids and caution must be employed in interpreting behaviours. 
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novel predators, food types and the change in salinity (Klemetsen et al., 2003; Thorstad et al., 
2011a, b). 

Smolts are known to be analogous14 compared with other fish in group 2, and therefore may be 
less sensitive to noise that mature salmon (Iwashita et al.,1999; Kenyon, 1996; and Wysocki 
and Ladich, 2001). However, it is uncertain whether smolts that have recently undergone 
smolting, as those found in Thurso Bay during April and May, may be more vulnerable to 
underwater noise as they may not have sufficient energy to immediately continue their migration 
offshore. Therefore, additional stress caused by underwater noise emission from piling may 
ultimately result in mortality either from continued stress from a collection of stressors or from 
predation as they migrate offshore without sufficient time to rest in Thurso Bay. By adopting the 
precautionary principle, the sensitivity of salmon smolts to disturbance from underwater noise 
from the project is considered to be higher than the sensitivity assessed for adult salmon. Due 
to this increased sensitivity, it has been proposed that piling be restricted to daylight hours 
during April and May (see Further Mitigation paragraph 11.326) to avoid the most sensitive 
migration periods for salmon smolts. 

11.230 European eel would be expected to have some sensitivity to both particle motion and sound 
pressure components of piling noise (Group 3 Fish). The Popper et al. (2014) guidelines predict 
that there is likely to be a high risk of a behavioural response including startle responses (also 
known as C-turn responses), strong avoidance behaviour, changes in swimming or schooling 
behaviour or changes of position in the water column within tens of meters, and hundreds of 
metres and moderate risk at 1000’s meters from the of the noise source (Table 11.18). 

11.231 It is highly unlikely that the piling will result in auditory injury, on the basis that migratory fish are 
unlikely to be within the proposed redevelopment footprint (28 m from the noise source). The 
risk of disturbance effects outside the harbour, however, are likely and may result in behavioural 
effects on migration from smolts and adult salmon and eels and elevation of stress levels on 
salmon smolts with the potential for increased mortality or exposure to increased predation. 

11.232 The migratory fish IEFs are therefore deemed to be of medium vulnerability, medium 
recoverability and international to national value. The sensitivity of the receptor is therefore 
considered to be medium. 

Significance of the effect 

11.233 The magnitude of the impact is therefore deemed to be low (adverse), with further mitigation 
measures applied the sensitivity of the receptor is considered to be medium. The effect will, 
therefore, be of minor (adverse) significance, which is significant in EIA terms and therefore 
will need mitigation to prevent any adverse effects to population of Salmon.  

Permanent habitat loss  

11.234 The construction activities including reclamation of land at Area A and B, and the capital 
dredging along both sides of the pier will result in the complete loss or severe modification to, 
if not all, of the marine habitats present within those footprint areas.  

                                                      
14 Other fish found within group 2 have displayed an increase in sensitivity with body size and age. 



 

Redevelopment of St. Ola Pier | EIA Report Page 11-73 
www.rpsgroup.com 

Magnitude of impact  

11.235 Redevelopment of the pier and revetment areas will result in the permanent loss of habitat. The 
magnitude has been described in section 11.161 et seq. Therefore, the magnitude is therefore 
considered to be negligible. 

Sensitivity of receptor 

11.236 In a regional/national context the loss of habitat present within Scrabster Harbour is considered 
unlikely to result in impairment to an ecosystem at this scale. Demersal fish, migratory fish and 
elasmobranch IEFs are likely to move away from any works during the construction phase and 
are unlikely to be affected by permanent habitat loss. Spawning or nursery grounds IEFs are 
likely to use the extensive alternative spawning and nursery grounds available.  

11.237 Demersal fish, migratory fish, elasmobranch, spawning ground and nursery ground IEFs are 
therefore deemed to be of low vulnerability, high recoverability and local to international value. 
The sensitivity of the receptor is therefore considered to be low. The shellfish assemblage IEF 
is more likely to be affected by permanent habitat loss, however site-specific surveys have 
determined that no sessile species, such as great Atlantic scallop or native oysters were 
identified in the local marine biodiversity study area. More mobile shellfish species, such as 
brown crab, European lobster, velvet crab and crawfish that have been identified within the 
local marine biodiversity study area are likely to move away during the construction phase and 
therefore are unlikely to be affected by permanent habitat loss.  

11.238 The shellfish assemblage IEF is deemed to be of low vulnerability, high recoverability and of 
local to regional value. The sensitivity of the receptor is therefore, considered to be low. 

Significance of effect 

11.239 The magnitude of the impact is deemed to be negligible and the sensitivity of the receptor is 
considered to be low. The effect will, therefore, be of negligible - minor (adverse) significance, 
which is not significant in EIA terms. 

Temporary disturbance and loss of habitat 

11.240 Ancillary operations during construction works, such as using jack-up barges, entrenching of 
fuel and water pipelines, and pin piling to support the proposed redevelopment of the pier could 
temporarily disturb or lead to a temporarily loss of intertidal and subtidal marine habitat.  

Magnitude of impact  

11.241 Temporary works on the pier will potentially result in temporary disturbance and loss of habitat. 
The magnitude of the impact has been described in section 11.167 for dredging works and 
section 11.168 for the jack-up barge foot placement and is not reiterated here. The magnitude 
is therefore considered to be negligible. 

Sensitivity of receptor 

11.242 Temporary habitat disturbance is also likely to arise in the vicinity of the marine piling works 
including from jack-up barge leg placements for piling, pipeline installation and from the pier 
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redevelopment works. Many of the fish and shellfish species found within the study area are 
likely to make use of benthic and pelagic habitats for foraging and migratory movement. 

11.243 Demersal fish, migratory fish and elasmobranch IEFs are likely to be vulnerable to changes to 
or loss of habitat in the short-term (days) but are considered likely to recover rapidly following 
short to medium term (months) disturbance. Fish species are generally considered likely to 
avoid temporary changes in habitat (EMU, 2004) as they are able to move away from temporary 
areas of disturbance. Newell et al. (1998) found that following cessation of disturbance events, 
marine communities conform with well-established principles of ecological succession, that 
communities associated with sandy/coarse gravel sediments are well adapted to rapid 
recolonization with ‘optimistic/pioneering’ species establishing initially and later longer-lived and 
slow-growing organisms.  

11.244 The demersal fish, migratory fish and elasmobranch IEFs are deemed to be of low vulnerability, 
high recoverability and of local to international value. The sensitivity of the receptors is 
therefore, considered to be low. 

11.245 The most vulnerable shellfish assemblage IEFs are likely to be demersal, non-mobile species 
such as native oyster, great Atlantic scallop and mussels. Any temporary changes in availability 
of suitable habitat are likely to be temporary with recovery of sediments and associated shellfish 
communities considered to be rapid (Newell et al., 1998). Site-specific surveys haven’t identified 
any sessile species within the proposed redevelopment area and mobile shellfish species are 
likely to avoid changes in habitat (EMU, 2004) as they are able to move away from the habitat 
change. For instance, the sensitivity of the native oyster to a physical change to another 
sediment type has been described as not sensitive and highly resistant to this change (Perry 
and Jackson, 2017).  

11.246 The shellfish assemblage IEF is deemed to be of medium vulnerability, high recoverability and 
of local to international value. The sensitivity of the receptor is therefore, considered to be low. 
The proposed redevelopment lies within a number of indicative spawning or nursery grounds 
IEFs. Spawning and nursery grounds may be more vulnerable to disturbance in the long-term, 
however as outlined above potential impacts on these areas are likely to be short-duration and 
of minimal extent. It can be expected that there will be no fundamental change to the substrate 
type of the area and therefore will not affect where eggs are laid. However, sediment will be 
removed which may affect species that have spawned within the harbour, although it is likely 
that species will seek alternative grounds away from the proposed redevelopment area during 
construction (see section 11.84 for spawning and nursery areas). Additionally, proximity to 
spawning and nursery grounds can also increase re-colonisation of temporarily disturbed 
habitats through larval recolonization (Phua et al., 2002).  

11.247 The spawning and nursery ground IEFs are deemed to be of medium vulnerability, medium 
recoverability and regional to national value. The sensitivity of the receptor is therefore, 
considered to be medium. 
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Significance of effect 

11.248 The magnitude of the impact is deemed to be negligible and the sensitivity of the receptor is 
considered to be low – medium.  The effect will, therefore, be of negligible - minor (adverse) 
significance, which is not significant in EIA terms. 

Effects of increased suspended sediment concentration  

Magnitude of impact 

11.249 The magnitude of impact has been described in section 11.175 and not reiterated here again. 
The potential impact of increased suspended sediment concentration and potential contaminant 
release from construction activities is therefore considered to be minor (adverse). 

Sensitivity of receptor 

11.250 Fish are sensitive to increases in SSC, both directly, through physiological and behavioural 
disruption, and indirectly, through habitat modification (e.g. smothering of spawning/nursey 
habitats). Increased SSC can impair foraging, increase mortality, affect growth, reproduction 
and survival at all trophic levels. However, there is also evidence to indicate that high sediment 
loads, and associated turbidity found in natural ecosystems can create feeding opportunities 
for some species such as demersal fish (Henley et al., 2000).  

11.251 Elasmobranchs are likely to exhibit avoidance reactions and move away from the vicinity of 
adverse sediment conditions, particularly if refuge conditions are present (Sigler et al., 1984; 
Bash et al., 2001). Fish species including skates and thornback ray live partially buried in 
sediment on the sea floor and therefore are unlikely to be sensitive to increases in sediment 
deposition. Therefore, most individuals could tolerate or avoid any unfavourable discharges of 
particulate matter (Robertson et al., 2006).  

11.252 The elasmobranch IEF is deemed to be of low vulnerability, high recoverability and of local to 
regional value. The sensitivity of the receptor is therefore, considered to be low. 

11.253 Many shellfish species have a high tolerance to SSC and are likely to be insensitive to increases 
in turbidity; however, they are likely to avoid areas of increased suspended sediment 
concentration as they rely on visual acuity during predation. Therefore, the sensitivity of the 
shellfish assemblages, both within and near to Scrabster Harbour and the dredge disposal site 
are assessed as low. 

11.254 The shellfish IEF is deemed to be of low vulnerability, high recoverability and of local to regional 
value. The sensitivity of the receptor is therefore considered, to be low. 

11.255 Fish are also known to tolerate high levels of SSC and migrating fish species, such as 
salmonids, are commonly known to migrate through high SSC in estuaries (Salmon and Trout 
Association, 2015). In addition, migratory fish species, such as Salmo salar, often have an acute 
sense of smell which helps to direct them to their home grounds to spawn and therefore are not 
relying on visual cues to navigate (Heard, 2007).  

11.256 The migratory fish IEF is deemed to be of low vulnerability, high recoverability and of national 
to international value. The sensitivity of the receptor is therefore, considered to be low. 
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11.257 Excessive fine sediment (in suspension or deposited) can have damaging effects on all life 
stages of fish and particularly on fish eggs and larvae and fry (Robertson et al., 2006). Juvenile 
fish are more likely to be affected by habitat disturbances (such as increased SSC) than adult 
fish, due to decreased mobility, making them less able to avoid impacts.  

11.258 Spawning and nursery ground IEFs are deemed to be of high vulnerability, low recoverability 
and of regional to national value. The sensitivity of the receptor is therefore, considered to be 
high. 

Significance of effect  

11.259 The magnitude of the impact is deemed to be minor (adverse) and the sensitivity of the receptor 
is considered to be low – high. The effect will, therefore, be of negligible - minor (adverse) 
significance, which is not significant in EIA terms. 

Accidental pollution release 

11.260 During the construction phase, accidental spillages or release of chemicals, such as fuel, oil 
and lubricants, into the environment could potentially contaminate the marine environment and 
harm fish and shellfish receptors.  

Magnitude of impact  

11.261 Temporary works on the pier could lead to accidental pollution being released into the marin 
environment; parameters of the construction phase have been described in section 11.193 et 
seq. and is not re-iterated here. Therefore, the magnitude is therefore considered to be 
negligible (adverse). 

Sensitivity of receptor 

11.262 Demersal and elasmobranch IEFs are unlikely to be vulnerable to pollutants due to detection 
and avoidance behaviours and are expected to move away from high concentrations of 
pollutants.   

11.263 Demersal and elasmobranch IEFs are therefore deemed to be of low vulnerability, high 
recoverability and of local to national value. The sensitivity of the receptors is therefore, 
considered to be medium. 

11.264 Migratory fish species, such as Atlantic salmon, sea trout and the European eel, known to occur 
in the regional marine biodiversity study area are also expected to show some tolerance and 
avoidance behaviour to pollutants (Elliot et al., 1988). Construction activities are expected to 
be short-lived and likely to result in only short-term changes in migratory fish behaviour 
(avoidance) and are therefore not considered likely to result in fish mortality.  

11.265 The migratory fish IEF has therefore been deemed to be of low vulnerability, high recoverability 
and of national to international value therefore the sensitivity of the receptor is considered to be 
medium 

11.266 Mobile species of shellfish will have access to alternative feeding areas and are likely to detect 
and avoid areas of pollution. Sessile species of shellfish are potentially more vulnerable to any 
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pollution event, however the proposed redevelopment site lies outside any areas known to 
support shellfish.  

11.267 The shellfish IEF is deemed to be of low vulnerability, high recoverability and of local to regional 
value. The sensitivity of the receptor is therefore considered to be low. 

11.268 Spawning and nursery grounds may be at higher risk of impact as juvenile fish are likely to have 
a higher mortality associated with accidental pollution. Juvenile fish and eggs are likely to be 
affected due to decreased avoidance response and less efficient cellular/compartmentalisation 
repair mechanisms (Heath, 2018).  

11.269 Spawning and nursery ground IEFs are deemed to be of medium vulnerability, medium 
recoverability and national to international value. The sensitivity of the receptor is therefore, 
considered to be high. 

Significance of effect 

11.270 The magnitude of the impact is deemed to be negligible and the sensitivity of the receptor is 
considered to be high. The effect will, therefore, be of minor (adverse) significance, which is not 
significant in EIA terms. 

 

Marine Mammals 
Effects of underwater noise arising from construction activities 

11.271 Marine mammals, particularly cetaceans, are capable of detecting and generating sound (Au 
et al., 1974; Bailey et al., 2010) and are dependent on sound for many aspects of their lives, 
i.e. prey-identification; predator avoidance; communication and navigation. Increases in 
anthropogenic noise may consequently pose a risk within the marine environment (Parsons et 
al., 2008; Bailey et al., 2010).  

11.272 The impact of exposure to anthropogenic sound on marine mammals, particularly cetaceans 
has been well documented, and effects may include physical damage, disorientation and impact 
on navigation; communication masking; and reduced ability to locate prey.  

11.273 It is now recognised that some of the more ubiquitous noise sources, such as ships, can either 
individually or cumulatively mask communication signals of, and pose a threat to marine 
mammals (Clark et al., 2009; Ellison et al., 2011; Chen et al., 2017; Simpson et al., 2016, 
Rolland et al., 2012). The overall increase in oceanic background noise can alter acoustic 
habitats over large regions in ways which may be detrimental to marine animals that rely on 
sound for basic life functions (Ellison et al., 2011). It is also now emerging that non-injurious 
effects can accumulate at the population level (Williams et al., 2015). 

11.274 As stated in the fish and shellfish impact assessment (see 11.202 seq.) dredging and vessel 
movements during construction would likely produce underwater noise at similar levels to those 
vessel movements associated with the operating harbour. In addition, impact piling is likely to 
produce noise at substantially higher levels than those levels produced by dredging and vessel 
movements. Nosie produced from impact piling and has therefore been considered as worst-
case scenario in the assessment of underwater noise on marine mammals during construction. 
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11.275 Information on piling, parameters for assessment, and baseline noise levels in Thurso Bay are 
given in 11.203 et seq. and are not reiterated here.  

Magnitude of impact 

All marine mammal VERs 

Injury  

11.276 The potential for auditory injury to occur in marine mammals, defined as a Permanent Threshold 
Shift (PTS), was modelled using a dual criteria approach based on the most recent published 
guidelines (NMFS, 2018). Unweighted peak Sound Pressure Level (SPLpk) and marine 
mammal hearing weighted Sound Exposure Level (SEL) were used to predict the maximum 
ranges over which PTS could occur.  

11.277 The maximum predicted ranges of PTS (maximum design scenario of 240 kJ; see Table 11.20) 
for all IEFs are given in Table 11.19 and shows that the potential for injury to occur is very 
localised for all species, with a maximum range of 80 m within which injury could occur. In 
addition, the implementation of marine mammal mitigation measures for piling activities is 
proposed; trained and experienced Marine Mammal Observers (MMO) and/or Passive Acoustic 
Monitoring (PAM) would be engaged to follow JNCC protocol for minimising the risk of injury to 
marine mammals from piling noise, including the implementation of pre-piling watches and a 
soft-start protocol. Given these impact ranges, alongside the adoption of embedded mitigation, 
the risk of PTS to any marine mammal IEF as a result of exposure to piling noise is negligible. 
Therefore, the magnitude of the potential impact for all marine mammal IEFs is considered 
negligible.  

Table 11.19: Summary of injury ranges for marine mammals due to impact piling (N/E = threshold not 
exceeded). Marine mammal hearing groups: LF=Low frequency; MF=Mid frequency, HF=High 
frequency; PW = Phocid pinnipeds in water. 

Species / Group Threshold (SEL) Range Threshold (Peak 
SPL) 

Range 

LF cetacean (minke whale) 183 dB re 1 µPa2s 77 m 219 dB re 1 µPa (pk) N/E 
MF cetacean (bottlenose dolphin, white-
beaked dolphin, Risso’s dolphin, killer 
whale) 

185 dB re 1 µPa2s N/E 230 dB re 1 µPa (pk) N/E 

HF cetacean (harbour porpoise) 155 dB re 1 µPa2s 80 m 202 dB re 1 µPa (pk) 58 m 
PW (harbour seal, grey seal) 185 dB re 1 µPa2s N/E 218 dB re 1 µPa (pk) N/E 

Disturbance 

11.278 Unlike for thresholds of auditory injury, there are currently no established regulatory guidance 
documents and few published scientific articles providing clear advice on the appropriate 
thresholds for behavioural response to pile driving noise. Behavioural responses to noise are 
highly variable and are dependent on a variety of animal dependent and environmental factors. 
Animal dependent factors include past experience, individual hearing sensitivity, activity 
patterns, motivational and behavioural state at the time of exposure. Demographic factors such 
as age, sex and presence of dependent offspring can also have an influence. Environmental 
factors include the habitat characteristics, presence of food, predators, proximity to shoreline 
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or other features. Influenced by these factors, responses can be highly variable, from small 
changes in behaviour such as longer intervals between surfacing (Richardson, 1995a) or a 
cessation in vocalisation (Watkins, 1986) to more dramatic escape responses (Götz and Janik, 
2016). This variability makes it extremely difficult to predict the likelihood of responses to 
underwater noise from piling. Even where empirical data exist on responses of animals in one 
particular environment, the context related variability makes it difficult to extrapolate from one 
study to a new situation. It is important to note that all any impact assessment can do, is predict 
the potential for behavioural responses, as definitive predictions of likelihood or magnitude are 
particularly difficult.  

11.279 The approach taken in this assessment follows that is set out in Graham et al. (2017) and is 
described in detail in EIAR Volume II, Appendix 11.1: Underwater Noise Assessment (section 
4.13 et seq.). In brief, this approach used empirical evidence on the responses of harbour 
porpoise to piling at the Beatrice Offshore Wind Farm in the Moray Firth to derive a dose-
response relationship based on unweighted single pulse SELs. The resulting probability of 
disturbance contours are shown Figure 11.10. In the absence of a species-specific dose-
response curves, the dose-response curve for harbour porpoise was implemented for all 
cetacean marine mammal species and was considered to be precautionary. 

 
Figure 11.10: Probability of disturbance contours based on 5 dB increments of predicted 

received unweighted single pulse SELs due to impact piling using a 240 kJ 
hammer energy (maximum design scenario) at St. Ola Pier. 

11.280 Figure 11.10 shows the probability of disturbance at each 5 db increment from the sound 
source. The greatest impact will occur within the vicinity of Scrabster Harbour, at the 
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disturbance probability contour of 0.9, extending out to as far as 4.6 km from the sound source, 
at the disturbance probability contour of 0.2. Based on the low number of expected sightings of 
all marine mammals up to the 0.2 contour, the number of animals likely to be disturbed by piling 
noise is expected to be minor and therefore the magnitude is assessed as low. 
 

Sensitivity of receptor 

High frequency IEFs 

Injury 

11.281 Studies of auditory injury in relation to the frequencies of the noise exposure have suggested 
that hearing impairment as a result of exposure to piling noise is likely to occur in and around 
the frequency of the fatiguing signal (Kastelein et al., 2013), therefore auditory injury from piling 
is likely to be in lower frequency bands which would be unlikely to affect the ability of harbour 
porpoises to communicate or echolocate. However, given the fact that effects are irreversible 
and in light of the importance of sound for echolocation, foraging and communication in small 
toothed cetaceans, harbour porpoises are deemed be of high vulnerability, low recoverability 
and international value. The sensitivity of the receptor is therefore, considered to be high. 

Disturbance 

11.282 Previous studies have shown that harbour porpoise are displaced from the vicinity of piling 
events. For example, studies at wind farms in the German North Sea have recorded large 
declines in porpoise detections close to the pile (> 90% decline at noise levels above 170 dB) 
with decreasing effect with increasing distance from the pile (25% decline at noise levels 
between 145 and 150 dB) (Brandt et al., 2016). The detection rates revealed that porpoise were 
only displaced from the piling area in the short term (1 to 3 days) (Brandt et al., 2011, Dähne et 
al., 2013, Brandt et al., 2016). These studies however, are based on the installation of 
monopiles at offshore windfarms, with distinctly higher hammer energy usage (~ 5,000 kJ as 
opposed to 240 kJ). Harbour porpoise are small cetaceans which makes them vulnerable to 
heat loss and requires them to maintain a relatively high metabolic rate. This makes them 
potentially vulnerable to disturbance if they are unable to obtain sufficient levels of prey intake.  

11.283 The results from Wisniewska et al. (2016) could also suggest that porpoises have an ability to 
respond to short term reductions in food intake, implying a resilience to disturbance. As 
Hoekendjik et al. (2018) argue, this could help explain why porpoises are such an abundant 
and successful species. However, it is important to note that the studies providing evidence for 
the responsiveness of harbour porpoises to piling noise have not provided any evidence for 
subsequent individual consequences. In this way, responsiveness to disturbance is not the 
same as sensitivity to disturbance and porpoises may well be able to compensate by moving 
quickly to alternative areas to feed, while at the same time increasing their feeding rates. 

11.284 The high frequency IEF is therefore deemed to be of medium vulnerability, high recoverability 
and international value. The sensitivity of the receptor is therefore, considered to be medium. 
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Mid frequency IEFs 
 
Injury 

11.285 The underwater noise assessment showed that the threshold for PTS for mid frequency IEFs 
was not exceeded therefore the sensitivity is deemed to be negligible and is not discussed any 
further.  

Disturbance 

11.286 There is limited information on the effects of disturbance on mid frequency IEFs such as white-
beaked dolphin, Risso’s dolphin or killer whale specifically. However, there is evidence for 
bottlenose dolphins which can be used as a proxy for all mid-frequency IEFs.  

11.287 Bottlenose dolphins have been shown to be displaced from an area as a result of the noise 
produced by offshore construction activities. In a recent study in the Moray Firth, small effects 
of pile driving on dolphin presence have been observed however, dolphins were not excluded 
from the vicinity of the piling activities (Graham et al., 2017b). The pile driving resulted in a slight 
reduction of the presence and the encounter duration for dolphins within the immediate area. 
Encounter rates decreased within the immediate area of the piling works and increased outside 
on days of piling activity.  

11.288 These data highlight a small spatial and temporal scale disturbance to bottlenose dolphins as 
a result of impact piling activities. There is the potential for behavioural disturbance and 
displacement to result in a disruption in foraging and resting activities and an increase in travel 
and energetic costs. It has been previously shown, however, that bottlenose dolphins have the 
ability to compensate for behavioural responses as a result of increased commercial vessel 
activity (New et al., 2013). Therefore, while there remains the potential for disturbance and 
displacement to affect individual behaviour, bottlenose dolphins do have some capability to 
adapt their behaviour and tolerate certain levels of disturbance.  

11.289 Mid frequency IEFs are deemed to be of medium vulnerability, high recoverability and 
international or national value. The sensitivity of the receptor is therefore, considered to be 
medium. 

Low Frequency IEFs 

Injury 

11.290 Although very little is known about minke whale hearing, it is likely that they rely on low 
frequency hearing; whilst they do not echolocate, minke whales likely use sound for 
communication. As such a conservative approach to sensitivity assessment has been taken.  

11.291 The low frequency IEF is therefore deemed to be of high vulnerability, low recoverability and 
national value. The sensitivity of the receptor is therefore, considered to be high. 

Disturbance 

11.292 There is little information available on the behavioural responses of minke whales to underwater 
noise. Minke whales have been shown to change their diving patterns and behavioural state in 
response to disturbance from whale watching vessels; and it was suggested that a reduction in 
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foraging activity at feeding grounds could result in reduced reproductive success in this species 
given its capital breeding pattern (i.e. that it relies on stored energy to provide resources for 
future breeding attempts) (Christiansen et al., 2013). McGarry et al. (2017) demonstrated that 
minke whales exhibited clear aversive responses to acoustic deterrent devices, resulting in an 
increased swim speed and increased directed movement away from the sound source. It is 
unknown if the regional marine biodiversity study area is a feeding ground for minke whales. 
Therefore, this assessment will assume that there is the potential for displacement from 
foraging areas which could, in turn, impact on the reproductive rates of affected individuals. 

11.293 The low frequency IEF is deemed to be of medium vulnerability, high recoverability and national 
value. The sensitivity of the receptor is therefore, considered to be medium. 

Pinniped IEFs 

Injury 

11.294 The underwater noise assessment showed that the threshold for PTS for pinniped IEFs was 
not exceeded therefore the sensitivity is deemed to be negligible and is not discussed any 
further.  

 

Disturbance 

11.295 Unlike cetaceans, seals store energy in a thick layer of blubber, which means that they are 
more tolerant of periods of fasting when hauled out and resting between foraging trips, and 
when hauled out during the breeding and moulting periods. Therefore, they are unlikely to be 
particularly sensitive to short-term displacement from foraging grounds during periods of active 
piling. Juvenile seals may be more sensitive to displacement from foraging grounds due to a 
smaller body size and higher energetic needs. Therefore, seals have been assessed as having 
medium sensitivity to disturbance and resulting displacement from foraging grounds during pile-
driving events. 

11.296 Pinniped IEFs are deemed to be of medium vulnerability, high recoverability and international 
value. The sensitivity of the receptor is therefore, considered to be medium. 

Significance of the effect 

Cetacean IEFs 

Injury 

11.297 Overall, the magnitude of the effect for all cetacean IEFs to injury is deemed to be negligible, 
and the sensitivity is considered to be high. The effect will therefore be of minor (adverse) 
significance, which is not significant in EIA terms.  

Disturbance 

11.298 Overall, the sensitivity of all cetacean IEFs is considered to be medium and the magnitude is 
deemed to be low. The effect will, therefore, be of minor adverse significance, which is not 
significant in EIA terms.  
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Pinniped IEFs 

Injury 

11.299 Overall, the sensitivity of all pinniped IEFs to injury is considered to be medium and the 
magnitude of the effect is deemed to be negligible. The effect will, therefore, be of minor adverse 
significance, which is not significant in EIA terms.  

Disturbance 

11.300 Overall, the sensitivity of all pinniped IEFs is considered to be medium and the magnitude is 
deemed to be low. The effect will, therefore, be of minor adverse significance, which is not 
significant in EIA terms.  

Collision risk from increased vessel traffic 

Magnitude of impact 

11.301 Existing shipping activity from Scrabster Harbour, based on data provided by Marine Scotland’s 
National Marine Plan Interactive (NMPI) portal can be seen in Table 11.20 below. 

Table 11.20: Vessel activity associated with Scrabster Harbour based on AIS data from 2012 - 2015 
provided by Marine Scotland's NMPI portal 

Type of vessel Average weekly density 2012-2015 (time aware) 

Passenger  20 – 50 transits 
Non-port service craft 2 – 10 transits 
Military or law enforcement 2 transits or less 
High speed craft 0 
Fishing  20 – 50 transits 
Vessels engaged in dredging or underwater 
operations 

5 – 20 transits 

Cargo  10 -20  
All vessel types 50 – 150 transits 

11.302 Marine mammal collision (ship strike) is well documented, particularly in busy ports and 
harbours, and collision is a known cause of injury and mortality in marine mammals (Laist et 
al., 2001). Increased vessel traffic during the construction phase presents an increased risk of 
marine mammals colliding with vessels. Wilson et al., (2007) identifies the main drivers in 
influencing the number and severity of strikes as a result of shipping as: 

 Vessel type and speed; 

 High levels of ambient noise resulting in difficulty in detection of approaching vessels; 

 Weather conditions and time of navigation affecting the ability of crew to locate marine 
mammals; and 

 Marine mammal behaviour, which is species-specific (but appears to affect juveniles 
and sick individuals more often than animals in good health as juveniles are 
inexperienced in how to respond to ship presence and sick animals may be unable to 
remove themselves from an impact situation and may be less able to recover). 
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11.303 Vessels travelling at 7 ms-1 (13.7 knots) or faster are those most likely to cause death or serious 
injury (Wilson et al., 2007). Vessels involved in the construction phase are likely to be 
predominantly barges, operating in either the intertidal area for dredging, or to the outside of 
the existing pier for piling. These vessels will predominantly be stationary during construction 
or when travelling, moving at considerably slower speeds than this. There is expected to be a 
maximum of three vessels involved in the installation of piles and a maximum of six vessels 
(including split hopper barges) involved in dredging and disposal phase at any one time (see 
Table 11.21 for details), and the likely impact is expected to be intermittent and limited to periods 
of vessel movement.  

Table 11.21: Vessels involved in construction phase of the proposed redevelopment (maximum 
likely). 

Vessel type Likely Vessel Speed Number of vessels 
(maximum likely)  

Piling operations 
Work barge Towed by tug 1 
Work / safety boat Approx. speed 7-10 knots 1 
Supply barge Approx. speed 8-10 knots 1 
Tug Approx. speed 8-11 knots 4 
TOTAL  4 
Dredging operations 
Dredger Approx. speed 8 knots 1 
Split hopper barges Approx. speed 8-10 knots 3 
Tug Approx. speed 8-11 knots 1 
Work/survey vessel Approx. speed 7-10 knots 1 
TOTAL  6 

11.304 Where possible, all vessels involved in construction will follow the Scottish Marine Wildlife 
Watching Code: A Guide to Best Practice to Watching Marine Wildlife (SMWWC), when 
manoeuvring around marine mammals, which will help to mitigate against any potential collision 
effects.  

11.305 Therefore, although Scrabster would not be considered to be a busy harbour, collision risk is 
still expected to be lower than that posed by commercial shipping activity and the magnitude is 
considered to be minor. 

Sensitivity of receptor 

11.306 Vessel strikes are known to be a cause of mortality in marine mammals although the greatest 
risk is usually from fast moving vessels. Whilst vessel strikes can occur for any species of 
marine mammals, evidence from the literature suggests that large vessels (> 80 m in length) 
travelling at speeds in excess of 14 knots may represent the greatest threat (Laist et al., 2001). 
Context is also an important factor in assessing risk; marine mammals at rest or feeding may 
be more vulnerable and there may be seasonal differences in times of peak habitat use 
(Panigada et al., 2006).  
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11.307 Although all vessels involved in the construction phase of the proposed redevelopment will be 
slow-moving or stationary, and the abundance of all IEFs within the vicinity of the proposed 
redevelopment is low, any vessel collision would be permanent in nature, and irreversible.  

11.308 All marine mammal IEFs therefore are deemed to be of medium vulnerability, low recoverability 
and of either international or national value. The sensitivity of all marine mammal receptors is 
therefore considered to be medium. 

Significance of the effect 

11.309 The magnitude of the impact for all marine mammal IEFs is deemed to be minor and the 
sensitivity is considered to be medium. The effect will therefore be of minor (adverse) 
significance, which is not significant in EIA terms.  

Increases in suspended sediment concentration (SSC) 

11.310 Marine mammals use vision to navigate in their environment, detect prey and avoid obstacles. 
Increases in SSC arising from construction activities may affect marine mammals through visual 
impairment.  

Magnitude of impact 

11.311 Relevant parameters of the proposed redevelopment are detailed in 11.175 and are therefore 
not reiterated here.  

11.312 No significant adverse effects on fish and shellfish were predicted from increases to SSC and 
it is likely that the noise and vessel presence associated with the activities causing the increase 
in SSC will displace marine mammals away from the core affected zone (see Table 6.3 in EIAR 
Volume II, Appendix 11.1: Underwater Noise Assessment for potential radius of disturbance). 
The potential impact for all marine mammal IEFs therefore, is predicted to be of local spatial 
extent, short duration, intermittent (short-term individual operations) and reversible. The 
magnitude is therefore considered to be negligible.  

Sensitivity of receptor 

11.313 Marine mammals regularly occur in turbid environments and therefore are adapted to finding 
prey in such conditions. Marine mammals forage through the diel cycle and can therefore 
successfully forage in low light conditions, including at night. Most marine mammals rely on 
vision however to some extent: the large forward pointing eyes of seals gives them binocular 
vision and suggests that this is an important sense for detecting prey.  

11.314 The use of echolocation by HF and MF cetaceans enables these species to locate prey that is 
out of sight. Prey capture may be more difficult for non-echolocating species, such as seals, in 
turbid environments. Most marine mammals, however, have an acute sense of touch. Seals 
and otters possess sensitive muzzles with vibrissae or sensory whiskers that these species use 
to detect prey items either through direct contact or due to receiving vibrations in the water 
column (Denhardt et al., 2001). Minke whale also use vibrissae to sense their prey and olfactory 
receptors may also be important in detecting prey. These senses are also used to navigate in 
the marine environment, allowing animals to avoid obstacles if undetected using their visual 
sense. 
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11.315 In general, since light is limited in the marine environment, most marine mammals use their 
hearing, and other sensory modalities, including touch, instead of sight, to gain information 
about their environment.  

11.316 All marine mammal IEFs therefore are deemed to be of low vulnerability, high recoverability 
and of either international or national value. The sensitivity of the receptor is therefore, 
considered to be low. 

Significance of the effect 

11.317 The magnitude of the impact for all marine mammal IEFs is deemed to be negligible and the 
sensitivity is considered to be low. The significance of the effect will, therefore, be of minor 
(adverse) significance, which is not significant in EIA terms. 

Accidental pollution release 

11.318 Accidental release of pollutants from vessels during construction or from installation of a fuel 
line may have a negative effect on marine mammals. Pollutants include diesel oil, sewage 
discharge, vessel antifouling biocides and leachates from cement and/or grouts used in 
construction. Although marine mammals are highly mobile with the ability to detect and thus 
avoid pollutants in the marine environment, general concerns with regards to spills are: 

 Ingestion of contaminated prey; 

 Potential irritation of skin and eyes; 

 Inhalation of toxic fumes; and 

 Abandonment of polluted feeding or breeding habitat (Clapham et al., 1999).  

Magnitude of impact 

11.319 Details on the magnitude of the impact are provided in 11.193 et seq. and are not re-iterated 
here. In addition, it is likely that the noise and vessel presence associated with construction 
activities will result in displacement of marine mammals from the area where a pollution release 
could occur.  The magnitude of the impact is therefore considered to be negligible (adverse).  

Sensitivity of receptor 

11.320 Release of contaminants into the water column may lead to direct impacts on marine mammals 
through ingestion, inhalation or absorption through the skin, and potentially longer-term indirect 
impacts from bioaccumulation in the food chain. Seals are likely to be more vulnerable to the 
effects of pollution than cetaceans because of their reliance on terrestrial sites for resting, 
moulting and pupping. Of particular concern would be the contamination of the coastal waters 
of the north Caithness coast, where grey and harbour seal haul-out in large numbers. Seal pups 
entering the water would be particularly vulnerable as oil residues can reduce the thermal 
properties of neonate animals, increasing their susceptibility to hypothermia (Jenssen, 1996). 

11.321 Waterborne hydrocarbon contaminates could adhere to and foul the baleen plates of minke 
whales as they surface. Fouling is likely to be short-term but ingestion of contaminated food 
may have longer term consequences for the health of individuals. The release of crude oil is 
also a serious concern for all marine mammals as the inhalation of toxic, volatile compounds 
would lead to mortality. 
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11.322 Whilst seals and cetaceans are highly mobile, and capable of detecting surface slicks in open 
water, the more extensive the slick, the more likely that an animal will surface within it (Geraci 
and St. Aubin, 1990).  

11.323 Cetacean IEFs are deemed to be of low vulnerability, high recoverability and of either 
international to national importance and therefore their sensitivity is considered to be low. 

11.324 Harbour and grey seal IEFs, whilst able to avoid any minor spill events at sea, may be more 
vulnerable to the accumulation of pollutants at haul-out sites. They are therefore deemed to be 
of medium vulnerability and medium recoverability and therefore their sensitivity is considered 
to be medium.  

Significance of effect 

11.325 The magnitude of the impact is deemed to be negligible and the sensitivity of the receptors is 
considered to be low to medium. The likelihood of a loss of a large fuel inventory from a vessel 
is deemed extremely rare and the effect will, therefore, be of negligible significance, which is 
not significant in EIA terms. 

 

Mitigation & Monitoring 
11.326 Due to the presence of migratory fish, specifically Atlantic salmon smolts, restrictions on 

construction times (specifically piling) are proposed. Smolts are known to be present within 
Thurso Bay in April and May and have been identified as risk from underwater noise, including 
potential behavioural effects on migrating smolts. Restrictions proposed are:  

 During piling operations, soft starts will be used, with lower hammer energies used at the 
beginning of the piling sequence before increasing energies to the higher levels. This will 
reduce the potential for injury and will reduce behavioural effects on fish and marine 
mammals. 

  Avoiding major night time operations (particularly impact piling) during peak salmon 
migration period in April and May to ensure salmon are not impeded during their most 
active time. 

11.327 In the event that a European Protected Species licence (EPS Licence) is required for 
construction phase, an EPS Supporting Information Document has been included as EIAR 
Volume II, Appendix 11.3 to demonstrate that there would be no effect on the Favourable 
Conservation Status (FCS) of European Protected Species (EPS) likely to occur in the 
Redevelopment area.  

11.328 No future monitoring is recommended.  
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11.5 Assessment of Operational Effects 
11.329 As for construction section but relating to effects during the operational phase e.g. effects 

associated with operational traffic.   

Benthic Ecology 
Accidental pollution release 

Magnitude of impact 

11.330 During the operational phase, the quantities and types of material that might conceivably enter 
the marine environment are limited to spills relating to vessels utilising the St. Ola Pier, including 
the transfer of fuel to vessels.  

11.331 A stated in the assessment of construction impacts (see 11.193) the magnitude of this impact 
is entirely dependent upon the quantities of the spillage, the dilution and dispersal properties of 
the waters and the bio-availability of the contaminant to species. The more toxic components 
of fuel spills are volatile and relatively short-lived. Heavier hydrocarbons, while less toxic, may 
persist for longer in the marine environment. However, any spill or leak within the would be 
immediately diluted and rapidly dispersed. 

11.332 During the operational phase, a fuel pipe will be required to service vessels on the St. Ola Pier.  
The pipeline will be provided for the import of fuel to hold in storage for subsequent export 
(refuelling of vessels).  Only import or export activity permitted at one time.  The pipeline will be 
installed via one of two options: 

 Routed from the existing fuel supply at Jubilee Pier, via either: 

– Along the seabed within the inner berth directly on to the St. Ola Pier; or 

– on to the seabed to the root of the opposite Ice Pier and behind the existing ferry 
terminal building on to St. Ola Pier. 

 Routed from a new tank(s) proposed for the reclamation area, across land onto St. Ola 
Pier.  

11.333 The fuel pipe to be installed will be a maximum of 580 m in length and 0.25 m in diameter. 

11.334 The fuel pipeline will have a maximum import delivery capacity of 500m3/hr and a maximum 
export delivery capacity of 150m3/hr.  

11.335 Whilst vessel movements during the operational phase will likely increase from existing levels, 
the Harbour Oil Spill Contingency Plan (OSCP) will be updated to incorporate relevant pollution 
measures for operation of the St. Ola Pier and for the fuel pipe from the Jubilee Pier to St. Ola 
Pier. Therefore, the magnitude of the impact is not expected to differ from the magnitude of the 
impact of the construction phase and the magnitude of the impact is therefore considered to be 
negligible.  

11.336 The potential impact of accidental pollution from operational activities is therefore predicted to 
be of local spatial extent, short term duration, intermittent and reversible. The magnitude is 
therefore considered to be negligible. 
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Sensitivity of the receptor   

11.337 The sensitivity of benthic ecology IEFs to accidental pollution has been described in section 
11.197 et seq. and is not reiterated here. The sensitivity of all benthic ecology receptors is 
therefore considered to be high. 

Significance of the effect 

11.338 The magnitude of the impact for all benthic ecology receptors is deemed to be negligible and 
the sensitivity of the receptor is considered to be high. The significance of the effect will 
therefore, be of minor (adverse) significance, which is not significant in EIA terms. 

Fish and Shellfish  
Accidental pollution release 

Magnitude of impact 

11.339  The magnitude of the impact is described in section 11.193 et seq. and is not reiterated here. 
Therefore, the magnitude is therefore considered to be negligible (adverse). 

Sensitivity of receptor 

11.340 The sensitivity of fish and shellfish IEFs to accidental pollution has been described in section 
11.250 et seq. and is not reiterated here. The sensitivity of all fish and shellfish IEFs is therefore 
considered to be high. 

Significance of the effect 

11.341 The magnitude of the impact for all fish and shellfish IEFs is deemed to be negligible and the 
sensitivity of the receptor is considered to be high. The significance of the effect will therefore, 
be of minor (adverse) significance, which is not significant in EIA terms. 

Marine Mammals 
Accidental pollution release 

Magnitude of impact 

11.342 The magnitude of the impact is described in section 11.193 et seq. and is not reiterated here. 
The magnitude for all marine mammals IEFs is therefore considered to be negligible. 

Sensitivity of receptor 

11.343 The sensitivity of the receptors in the operational phase is not expected to differ from the 
sensitivity of receptors of the construction phase. An assessment of sensitivity is given in 
section 11.320 et seq. and is not reiterated here. The sensitivity of all marine mammal IEFs is 
therefore considered to be medium. 

Significance of the effect 

11.344 The magnitude of the impact for all marine mammal IEFs is deemed to be negligible and the 
sensitivity of the receptor is considered to be medium. The significance of the effect is therefore 
considered to be minor (adverse) significance, which is not significant in EIA terms. 

Mitigation & Monitoring 
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11.345 No further mitigation is proposed for the operational phase of the proposed redevelopment. 

11.346 No future monitoring is suggested.  

Potential Changes to the Assessment as a Result of Climate 
Change 
It is important to consider predicted effects of climate change to baseline conditions for the 
duration of the proposed redevelopment, and whether any future changes would result in a 
change to any of the assessments for the proposed redevelopment’s operational phase. Due 
to the nature and scale of the proposed redevelopment, future baseline conditions are not 
expected to change any of the assessments for the operational phase set out above.  

11.6 Assessment of Cumulative Effects  
11.347 This chapter considers and assesses the potential for cumulative effects arising from the 

proposed redevelopment in association with other developments. 

11.348 The cumulative effects of a development refer to the way in which an environmental resource 
may be subject to a particular type of impact from more than one proposed development. The 
impacts from multiple projects may overlap or act in combination at a particular location or upon 
a particular resource, thereby leading to more significant environmental impacts than if the 
impacts were considered in isolation.  

11.349 The EIA Directive 2014/52/EU specifies in Annex III that "the likely significant effects of projects 
on the environment must be considered […] taking into account [inter alia] the cumulation of 
the impact with the impact of other existing and/or approved projects"; and at Annex IV that "a 
description of the likely significant effects of the proposed redevelopment on the environment 
resulting from, inter alia […] the cumulation of effects with other existing and/or approved 
projects, taking into account any existing environmental problems relating to areas of particular 
environmental importance likely to be affected or the use of natural resources" is required. 

11.350 This obligation is mirrored in Schedule 4 to The Marine Works (Environmental Impact 
Assessment) (Scotland) Regulations 2017. 

Methodology 
11.351 The following guidelines and publications were considered when determining the other projects 

to be considered for their potential to generate cumulative effects with the proposed 
redevelopment: 

 Scottish Natural Heritage Environmental Impact Assessment Handbook (v5) (2018); 

 Scottish Government Planning Circular 1/2017: Environmental Impact Assessment 
Regulations (2017); 

 The Planning Inspectorate Advice Note 17: Cumulative Effects Assessment (2015); and 

 European Commission (EC) Guidelines for the Assessment of Indirect and Cumulative 
Impacts (1999). 
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11.352 The first step in determining cumulative effects comprised the identification of a list of ‘other 
projects which may have the potential to overlap with the proposed redevelopment based on 
available information.  

11.353 Other projects and plans that have been considered as part of this cumulative assessment have 
been identified through a desk study involving general internet searches and in particular, 
scrutiny of consenting authority websites. The projects were either registered on the Highland 
Council planning website or MS LOT website, or are other developments that SHT have 
proposed.  Other projects for which a development consent application has been submitted or 
consent granted were included.  Potential future projects which have not submitted an 
application for consent were not included.   

11.354 Those other projects whose impacts could foreseeably overlap with the construction or 
operation of the proposed redevelopment or where construction impacts may be consecutive 
but cumulative, were considered. The cut-off date for sourcing information on the other projects 
considered was 12 April 2019. Table 11.22 shows those projects which were considered as 
part of the desk study. 

11.355 Five projects were identified to be included for further consideration at this stage, and 
information on works to be undertaken, and location of works was obtained. Those impacts 
which were considered to have the widest zone of impact and therefore potential for cumulative 
impacts were as follows: 

 Underwater noise; and 

 Increased suspended sediment concentration.  

11.356 Based on the modelled zone of impacts for these impacts (see EIAR Volume II, Appendix 11.1: 
Underwater Noise Assessment and Chapter 9: Coastal Processes) for the proposed 
redevelopment, and the expected ZoI for these impacts under other considered project, it was 
deemed that there is no potential for spatial overlap, and therefore no potential for cumulative 
impact.  

11.357 The significance of effect for all impacts at construction and operation phases is therefore not 
expected to differ from the predicted significance of effects, as reported in the Assessment of 
Construction Effects (section 11.160) or the Assessment of Operational Effects (section 
11.329).      
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Table 11.22: List of other projects and plans considered for cumulative effects. 

Project Title Justification Stage Distance 
from 
project 
(km) 

Temporal 
Overlap 

Spatial 
Overlap 

Included for further 
consideration? 

Potential 
cumulative impact 
(construction 
phase) justification 

Potential cumulative 
impact (operation 
phase) justification 

Dounreay Trì Floating 
Wind Demonstration 
Project 

Work yet to 
be undertaken 

Post -
determination 

25 Yes No Yes Screened out due 
to lack of spatial 
overlap of zone of 
impacts 

Screened out due to 
lack of spatial 
overlap of zone of 
impacts 

Katanes Floating Energy 
Park 

Work yet to 
be undertaken 

Pre-application >25 Yes No Yes Screened out due 
to lack of spatial 
overlap of zone of 
impacts 

Screened out due to 
lack of spatial 
overlap of zone of 
impacts 

Ness of Duncansby Tidal 
Array 

Work yet to 
be undertaken 

Pre-application >25 Yes No Yes Screened out due 
to lack of spatial 
overlap of zone of 
impacts 

Screened out due to 
lack of spatial 
overlap of zone of 
impacts 

MeyGen Tidal Energy Work yet to 
be undertaken 

Post-
determination 

25 Yes No Yes Screened out due 
to lack of spatial 
overlap of zone of 
impacts 

Screened out due to 
lack of spatial 
overlap of zone of 
impacts 

Orkney-Caithness Link Work yet to 
be undertaken 

Early 
development 

12 Yes No Yes Screened out due 
to lack of spatial 
overlap of zone of 
impacts 

Screened out due to 
lack of spatial 
overlap of zone of 
impacts 
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11.7 Residual Effects 
 Benthic ecology receptors during the construction phase have the potential to be affected 

on a long-term timescale by permanent loss of habitat, and on a short-term timescale by 
temporary disturbance and loss of habitat, effects of increased SSC, and accidental 
pollution; 

 No connectivity to sites designated for Annex I habitat have been identified; 

 Fish and shellfish receptors during the construction phase have the potential to be affected 
on a long-term timescale by permanent habitat loss, and on a short-term timescale by 
effects of underwater noise, temporary disturbance and loss of habitat, effects of SSC and 
accidental pollution release; 

 Potential connectivity to River Thurso SAC have been identified for Atlantic salmon; 

 Marine mammal receptors during the construction phase have the potential to be affected 
on a short-term timeline by effects of underwater noise; collision risk; increases in SSC 
and accidental pollution release; 

 Potential connectivity has been identified to Moray Firth SAC for bottlenose dolphin, Inner 
Hebrides and the Minches cSAC for harbour porpoise, Faray and Holm of Faray SAC and 
North Rona SAC for grey seal, and Sanday SAC and Dornoch Firth and Morrich More SAC 
for harbour seal.  

 Overall, the assessment of construction effects has identified all impacts to be not 
significant in terms of EIA; the significance of effects for all impacts is considered to be of 
negligible or minor (adverse) significance;  

 Overall, the assessment of operational effects has identified all impacts to be not significant 
in terms of EIA; the significance of effect for accidental pollution for all marine biodiversity 
receptors is considered to be negligible; 

 Mitigation proposed to offset or reduce the likely impacts to marine biodiversity receptors 
during the construction phase includes the implementation of marine mammal mitigation 
under JNCC guidelines during piling operations; scheduling construction activities to avoid 
major night time operations (particularly impact piling) during peak salmon migration and 
employ soft start on piling (section 11.326); and implementation of pollution prevention 
measures to prevent impacts from accident pollution release; 

 No monitoring is proposed for the proposed redevelopment in relation to marine 
biodiversity receptors; 

 The potential for cumulative effects arising from the proposed redevelopment in 
association with other developments was considered. It was deemed that there is no 
potential for spatial overlap with projects in the vicinity of the proposed redevelopment and 
therefore the assessment of effects for the construction and operational phases of the 
proposed redevelopment is not expected to differ from the predicted significance of effects; 

 The potential for inter-related effects on marine biodiversity receptors were considered; no 
potential marine biodiversity inter-related effects were identified; 

 Predicted effects of climate change to baseline conditions for the duration of the proposed 
redevelopment were considered. Due to the nature and scale of the proposed 
redevelopment, future baseline conditions are not expected to change any of the 
assessments for the operational phase.
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Table 11.23: Summary of Likely Environmental Effects on Marine Biodiversity. 

Receptor Sensitivity of 
receptor 

Description of impact Short / 
medium /  
long term  

Magnitude of 
impact 

Significance 
of effect 

Significant / Not 
significant 

Permanent habitat 
loss  

Negligible - low Construction activities (including 
reclamation of land) will result in 
compete loss or severe modification to 
intertidal and subtidal marine habitats  

Long term Negligible Minor 
(adverse) 

Not significant 

Temporary 
disturbance and loss 
of habitat 

Low 

Temporary works on the pier will 
potentially result in temporary 
disturbance and loss of habitat within 
the vicinity of Scrabster Harbour 

Short term Negligible Minor 
(adverse) 

Not significant 

Effects of increased 
suspended sediment 
concentrations and 
potential 
contamination 
release 

Low 

Dredging of the seabed and 
preparatory works for pier 
redevelopment is likely to disturb 
seabed sediments, resulting in an 
increase of SSC, particularly affecting 
filter feeding organisms 

Short term Low  Minor 
(adverse) 

Not significant 

Accidental pollution 
release Medium 

Accidental spillages could potentially 
contaminate the marine environment, 
harming benthic receptors 

Short term Negligible Negligible Not significant 

Effects of 
underwater noise 
arising from 
construction 
activities 

Low – medium  
Noise generated by piling activities 
has the potential to cause injury 
and/or disturbance to fish receptors 

Short term Low Minor 
(adverse) 

Not significant 

Temporary 
disturbance and loss 
of habitat 

Low - medium 

Ancillary operation works such as 
entrenching of fuel and water 
pipelined, use of jack-up barge and 
pin piling could lead to temporary 
disturbance/loss of intertidal and 
subtidal marine habitat 

Short term Negligible Negligible - 
minor 

Not significant 

Effects of increased 
suspended sediment 
concentrations 

Low - high 
Dredging of the seabed and 
preparatory works for pier 
redevelopment is likely to disturb 

Short term Minor 
(adverse) 

Negligible – 
minor 
(adverse) 

Not significant 
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Receptor Sensitivity of 
receptor 

Description of impact Short / 
medium /  
long term  

Magnitude of 
impact 

Significance 
of effect 

Significant / Not 
significant 

seabed sediments, resulting in an 
increase of SSC, and potential 
physiological or behavioural disruption 
to fish and shellfish species 

Accidental pollution 
release Low - high 

Accidental spillages could potentially 
contaminate the marine environment, 
harming fish and shellfish receptors 

Short term Negligible Negligible 
Not significant 

Effects of underwater 
noise arising from 
construction activities 

Medium – high  

Noise generated by piling activities has 
the potential to cause injury and/or 
disturbance to marine mammal 
receptors 

Short term 

Negligible Minor 
(adverse) 

Not significant 

Collision risk from 
increased vessel 
traffic 

Medium 

Increased vessel traffic as a result of 
construction activities could lead to an 
increased risk of collision with marine 
mammals 

Short term Minor Minor 
(adverse) 

Not significant 

Increases in 
suspended sediment 
concentration  

Low 

Dredging of the seabed and 
preparatory works for pier 
redevelopment is likely to disturb 
seabed sediments, resulting in an 
increase of SSC, and changes to prey 
species communities 

Short term Negligible Negligible Not significant 

Accidental pollution 
release Medium  

Accidental spillages could potentially 
contaminate the marine environment, 
harming marine mammal receptors 

Short term Negligible Negligible Not significant 

Accidental pollution 
release Medium 

Accidental spillages could potentially 
contaminate the marine environment, 
harming benthic receptors 

Long term Negligible Negligible Not significant 

Accidental pollution 
release Low - high 

Accidental spillages could potentially 
contaminate the marine environment, 
harming fish and shellfish receptors 

Long term Negligible Negligible Not significant 
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Receptor Sensitivity of 
receptor 

Description of impact Short / 
medium /  
long term  

Magnitude of 
impact 

Significance 
of effect 

Significant / Not 
significant 

Accidental pollution 
release Medium 

Accidental spillages could potentially 
contaminate the marine environment, 
harming marine mammal receptors 

Long term Negligible Negligible Not significant 
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12 TERRESTRIAL BIODIVERSITY AND 
ORNITHOLOGY  

12.1 Introduction 
12.1 This chapter assesses the potential impacts of the redevelopment of St. Ola Pier, Scrabster 

Harbour (the proposed redevelopment) on key ornithological and terrestrial ecological receptors. 
Key receptors refer to features of nature conservation importance including habitats, species and 
sites protected for their nature conservation value. These features have been characterised within 
and around the redevelopment site through the evaluation of a desk study and implementation of 
site-specific surveys. Subsequently, this chapter presents an assessment of the potential impacts 
of the redevelopment of the St. Ola Pier on key ecological receptors of conservation importance. 
Details of mitigation are also presented. 

12.2 This chapter is accompanied by a Habitat Regulation Screening and Report to Inform Appropriate 
Assessment, at EIAR Volume II, Appendix 12.1. 

12.2 Assessment Methodology 
Planning Policy Context 

12.3 The key policy and legislation relevant to Ornithology and Terrestrial Ecology are provided below:  

• Scottish Planning Policy (SPP) (Scottish Government, 2014); 

• The Council Directive on the Conservation of Wild Birds 2009/147/EC (European Union (EU) 
Birds Directive): 

• The Council Directive on the Conservation of Natural Habitats and of Wild Fauna and Flora 
1992/43/EEC (EU Habitats Directive); 

• Conservation (Natural Habitats, etc.) Regulations 1994 (as amended); 

• The Wildlife and Countryside Act 1981 (as amended); and 

• The Nature Conservation (Scotland) Act 2004 (as amended). 

Relevant Guidance 
12.4 This Chapter has been prepared taking account of the following guidance: 

• Guidelines on Ecological Impact Assessment in the United Kingdom and Ireland, Terrestrial, 
Freshwater, Coastal and Marine (CIEEM, 2018); and 

• A Handbook on Environmental Impact Assessment (Scottish Natural Heritage (SNH) 2013).  

12.5 The Ecological Impact Assessment (EcIA) methods used within this chapter follow the principals 
and approaches detailed in CIEEM (2018). The significance of the effects that potential impacts 
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associated with the proposed redevelopment may have on ecological receptors is defined by 
correlating the magnitude of the impacts with the sensitivity of the particular ecological receptor 
under consideration.  

Study Area 
12.6 Due to the relatively small scale and limited extent of impact likely to be caused by the proposed 

work searches for marine marine/coastal and terrestrial International/European, National and Local 
designated sites was limited to a 2km buffer surrounding the proposed redevelopment site (the 
'Study Area'). 

12.7 The predominant habitat of ecological interest is the marine area that lies within the harbour 
revetments, comprising of subtidal and intertidal zones which represent favourable foraging 
conditions for seabirds. 

12.8 Ornithological field surveys were conducted within a 500m buffer of the proposed redevelopment 
site (the 'Study Site') to encompass all tidal and subtidal habitats suitable for seabird use. In 
addition, due to the proximity of sea cliffs to the north of the proposed redevelopment an 
investigation of the suitability of nesting habitat for peregrine was undertaken out to a buffer of 
1000m. 

12.9 The harbour wall revetments comprise of corrugated iron sheeting along their entire length, 
providing no ledges, and therefore no nesting habitat that is considered optimal for seabird 
breeding. 

12.10 The terrestrial components of the site comprise of a combination of industrial areas associated with 
the harbour, mainly hardstanding for vehicle loading and parking, commercial buildings and offices. 
Inland of the harbour the land rises to the north and west and comprises steep-sided grassy 
embankments and low cliffs, with agricultural land above (comprising improved grassland).  

12.11 Between St. Ola Pier and Queen Elizabeth Pier is an area of rock armour aggregate running along 
the shoreline that is unconsolidated, providing prospective resting places in the crevices for otter. 

12.12 Due to the absence of a diverse habitat mosaic and limited presence of habitat suitable for 
supporting protected terrestrial species, surveys were targeted entirely on ascertaining the 
presence of features that could be of importance to otter. The survey area for the otter walkover 
was limited to within a 200m buffer of the redevelopment site incorporating all suitable habitat above 
the mean high water (MHW) level of the intertidal zone. 

Baseline Methodology  
Desk based study 

12.13 An ecological desk study was undertaken of the area using the sources listed below: 

• Multi-Agency Geographical Information for the Countryside (MAGIC) 
(https://magic.defra.gov.uk/magicmap.aspx) 

• Scottish Natural Heritage SiteLink (https://sitelink.nature.scot/) 

• Scotland's Environment Web (https://map.environment.gov.scot/sewebmap/) 
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Field Surveys 

12.14 Ornithological surveys used a standard count method (hereafter referred to as 'birds on the water') 
agreed by SNH, to identify birds foraging in tidal habitats present within the Study Site. Surveys 
were undertaken throughout the breeding season (late-March - July) when foraging bird abundance 
is at its peak due to chick provisioning.  

12.15 Birds on water surveys were undertaken monthly in all sea and tidal states, with a total of three 
visits per month. Each visit consisted of five scans of the survey area at 15-minute intervals, three 
scans from the tip of St. Ola pier and two from on the top of the steep banking situated to the north 
of the Study Site overlooking the harbour.  

12.16 The area surveyed encompassed all water within a 500m buffer at a 360-degree radius from the tip 
of St. Ola pier.   

12.17 At each 15-minute interval the viewshed (i.e. visible area within which bird observations were 
recorded) was scanned systematically for birds present on the water; birds in flight were not 
recorded unless plunge feeding (i.e. diving into the water from on the wing rather than the surface). 
Once a bird was located it was observed for a short period of time to identify the species, behaviour 
and location. This information was then transcribed on a survey map and the process repeated until 
all visible birds on the water were recorded. Each scan generally took 5-10 minutes at which point 
the surveyor waited for the time until the start of the next interval had elapsed before making any 
further records.  

12.18 Field surveys conducted to ascertain otter presence followed Common Standards Monitoring 
Guidance (2004), comprising of a standard walkover survey carried out by two qualified ecologists 
intensively searching all suitable habitat for signs of otter presence including: spraint, footprints, 
and feeding. 

Consultation 
12.19 Following scoping and pre-application consultation responses relevant to ornithology and terrestrial 

ecology were received from Highland Council Coastal Planner, and SNH, a summary of which is 
provided in Table 12.1. 
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Table 12.1: Consultation Responses Relevant to this Chapter 
Date Consultee and Issues Raised How/ Where 

Addressed 

24th July 
2018 

Highland Council Coastal Planner 
 
An assessment of the impact of piling and construction noise on 
marine mammals (e.g. porpoise) and migratory fish species 
(Atlantic Salmon, and feature of the nearby The River Thurso 
SAC). 
 
Close proximity of the work to Caithness Cliffs SPA may require 
an Appropriate Assessment; SNH can advise. 
 
 
 
 

An assessment of the 
impact on marine 
species will be 
covered in Chapter 
11. 
 
See SNH consultation 
response below. 
 
 

13th 
August 
2018 

Scottish Natural Heritage 
 
Protected Areas - advise the following protected areas scoped 
into the EIA: Moray First SAC, Sanday SAC, Faray & Holm SAC, 
The River Thurso SAC. 
 
Ornithology - proximity to North Caithness Cliffs SPA (200m) 
designated for nesting seabirds and peregrine falcon has the 
potential to be impacted by noise, sedimentation and pollution. 
The scope of ornithological surveys was deemed satisfactory, 
however, further information required to demonstrate no adverse 
effect on the SPA's integrity due to the previously mentioned 
potential impacts. It is also noted that the adverse effects could 
be prevented through mitigation measures. Furthermore analysis 
and assessment of the following will be required within the ER: 
dumping and disposal of material - its volume and composition; 
increased disturbance and discharge caused by changes in the 
nature and type of vessel activity; and cumulative impact of other 
developments (e.g. MeyGen tidal stream energy project). 
 
Marine Biodiversity - the key issues and the scope of the EIA 
identified within the scoping report was largely agreed with.  
Further additional advice given on various issues. 
 
European Protected Species, Otter - proposal to undertake otter 
survey welcomed. Mitigation should be implemented if impacts to 
otter are identified 
 
European Protected Species, Cetaceans - a full assessment of 
any potential impact on cetaceans undertaken as part of the EIA, 
and mitigation measures of any identified impacts outlined in a 
Marine Mammal Protected Plan (MPP). 
 
Nationally Protected Species, Basking Sharks - an assessment of 
the potential impacts on this species should be undertaken as 
part of the EIA, and mitigation measures outlined in a MPP. 
 

Effects on the SACs 
listed have been 
assessed in Chapter 
11: Marine 
Biodiversity.  
 
The potential for 
effects from the listed 
activities on birds has 
been considered in 
paragraphs: 12.72-
12.85 Noise; 12.68-
12.69 Sedimentation; 
and 12.110-
12.114/12.120-12.130 
Pollution. 
 
Noted. Mitigation is 
considered in section 
12.48-12.50. 
 
Assessment of effects 
on cetaceans is 
considered in Chaper 
13 Marine Ecology. 
 
As above. 
 
 
 
 
 
 
 
 
 
 
. 
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Assessment Criteria and Assignment of Significance  
Receptor Sensitivity 

12.20 Determining the sensitivity of ecological receptors within the Study Area is undertaken in a 
systematic way using criteria that determine their importance. The approach to determining the 
nature conservation level of each receptor is outlined in Table 12.2 with the scale of sensitivity being 
classed as ‘Low’, ‘Moderate’, or ‘High’. 

12.21 When assigning a level of sensitivity to each receptor, their distribution and status, including a 
consideration of trends based on available historical records, are considered. Rarity is considered 
because of its relationship with threat and vulnerability, although rarity in itself is not necessarily an 
indicator of sensitivity. A species that is rare and declining will be assigned a higher level of 
importance than one that is rare but known to be stable. 

Table 12.2: Definitions of sensitivity 
Sensitivity Geographic 

Frame of 
Reference 

Typical Descriptors 

High International Species that form part of the cited interest within an internationally 
protected site, such as those designated under the Birds (e.g. SPAs) 
or Habitats Directives (e.g. SACs) or other international convention 
(e.g. Ramsar site). 
A feature (e.g. population) which is either unique or sufficiently 
unusual to be considered as being one of the highest quality 
examples in an international/ national context, such that the site is 
likely to be designated as a site of European importance (e.g. SPA 
or SAC).  

 National Species that form part of the cited interest within a nationally 
designated site, such as a SSSI or NNR. 
A feature (e.g. population) which is either unique or sufficiently 
unusual to be considered as being one of the highest quality 
examples in a national/ regional context for which the site could 
potentially be designated as a SSSI. 
Presence of SBL species, where the action plan states that all areas 
of representative habitat or individuals of the species should be 
protected. 

Moderate Regional Species that form part of the cited interest of a LNR, or some local-
level designated sites depending on specific site conditions.  
A feature (e.g. population), which is either unique or sufficiently 
unusual to be considered as being of nature conservation value in a 
regional context. 
Presence of LBAP species, where the action plan states that all 
areas of representative individuals of the species should be 
protected, or Red-listed UK Birds of Conservation Concern (BoCC). 

Low Local Species that form part of the cited interest of a local-level designated 
site and may be designated as a non-statutory Site of Importance for 
Nature Conservation or the equivalent, e.g. Local 
Wildlife/Countryside Site, Ancient Woodland designation. 
A feature (e.g. population) that is of nature conservation value in a 
local context only, with insufficient value to merit a formal nature 
conservation designation. 
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Magnitude of Impact 

12.22 The magnitude of impacts is determined through understanding how each ecological receptor 
responds to the activities associated with the proposed redevelopment. The elements used to 
define the magnitude of impacts include: 

• Duration: whether particular impacts/activities will occur in the short-term (<5 years), medium-
term (5-15 years) or long-term (15-25 years or longer); 

• Timing: such as if impacts/activities occur during critical life-stages or seasons (e.g. bird 
nesting season); 

• Frequency: the number of times an impact/activity occurs could influence the resulting effect 
which could affect foraging or breeding success and energy expenditure with knock-on effects 
on individuals’ ability to survive; 

• Extent: the spatial or geographical area over which the impact/effect may occur; and, 

• Reversibility: whether the effects will be reversible in the short to medium term. 

12.23 The magnitude of potential impacts associated with the proposed redevelopment was defined using 
the criteria presented in Table 12.3 

Table 12.3: Definitions of magnitude  
Magnitude Typical Descriptors 

High Loss of resource and/or quality and integrity of resource; severe damage to 
key characteristics, features or elements (Adverse). 
Large scale or major improvement of resource quality; extensive restoration 
or enhancement; major improvement of attribute quality (Beneficial). 

Medium Loss of resource, but not adversely affecting the integrity; partial loss 
of/damage to key characteristics, features or elements (Adverse). 
Benefit to, or addition of, key characteristics, features or elements; 
improvement of attribute quality (Beneficial). 

Low Some measurable change in attributes, quality or vulnerability; minor loss of, 
or alteration to, one (maybe more) key characteristics, features or elements 
(Adverse). 
Minor benefit to, or addition of, one (maybe more) key characteristics, 
features or elements; some beneficial impact on attribute or a reduced risk of 
negative impact occurring (Beneficial). 

Negligible Very minor loss or detrimental alteration to one or more characteristics, 
features or elements (Adverse). 
Very minor benefit to or positive addition of one or more characteristics, 
features or elements (Beneficial). 

No change  
 

No loss or alteration of characteristics, features or elements; no observable 
impact in either direction. 
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Significance of Effects 

12.24 Effects are classified as either direct or indirect. Direct effects are those such as habitat loss and 
noise disturbance to ecological receptors. Indirect effects include displacement from potential 
foraging areas through disturbance impacts or physical loss or disruption of foraging resources.  

12.25 As mentioned above, the significance of effects is defined by relating the sensitivity of the particular 
ecological receptor (as defined in Table 12.2) with the magnitude of the impacts arising from the 
proposed redevelopment (as defined in Table 12.3). Consideration of the receptor sensitivity and 
the magnitude of potential impacts will determine an outcome for the residual effects (both positive 
and negative) following application of mitigation as demonstrated in the matrix shown in Table 12.4. 

12.26 Through the broad application of the matrix approach, some combinations of receptor sensitivity 
and impact magnitude result in dual outcomes (i.e. minor/moderate or moderate/major). In such 
cases, the final outcome of effect significance is determined by applying professional judgement 
based on the information used to inform the matrix-based assessment. 

 

Table 12.4: Significance of effect assessment matrix  
Sensitivity Magnitude of Impact 

Negligible Low Medium High 

Negligible Negligible  Negligible or minor  Negligible or minor  Minor  

Low Negligible or minor  Negligible or minor  Minor  Minor or moderate  

Medium Negligible or minor  Minor  Moderate  Moderate or major  

High Minor  Minor or moderate  Moderate or major  Major  

 

Consideration of Valued Ecological Receptors 
12.27 A preliminary list of Valued Ecological Receptors (VERs) to be considered within the impact 

assessment was selected based upon the following: 

• Statutory and non-statutory designated sites of nature conservation importance, as defined in 
in the Baseline Environmental Section below, located within the Study Areas and their 
associated qualifying interests; 

• Legally protected species under the Wildlife and Countryside Act 1981 (as amended) 
(excluding common breeding birds) and/or the Conservation (Natural Habitats, etc.) 
Regulations 1994 (as amended); 

• Bird species listed on Annex 1 of the EU Birds Directive; 

• Qualifying and assemblage species of the North Caithness Cliffs SPA; 

• Red-listed bird species of conservation concern (BoCC) (Eaton et al. 2015); and/or, 
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• Species identified on the Scottish Biodiversity List 

12.28 Ecological receptors which met one or more of the above criteria, and which were identified as 
being associated with the proposed redevelopment (e.g. via the desk study and/or field surveys), 
formed the preliminary group of VERs for this assessment. 

12.29 The aim of the EIA is to report on significant effects, rather than every conceivable effect. Therefore,  
selected VERs were scoped out of the assessment where baseline desk study and survey results 
showed significant effects were not likely to occur (for example if there was no connectivity to 
designated sites, no breeding was recorded, the number of individuals recorded was extremely low 
in relation to their relevant reference populations, and/or site usage was rare). Consequently, such 
impacts do not require assessment under the terms of the EIA Regulations and SNH (2006) 
guidelines. The resulting list of receptors is shown in Table 12.5. 

 

Table 12.5: Sensitivity of Receptors 
Receptor Sensitivity Scoped In/Out Qualification 

North Caithness Cliffs SPA High In Internationally designated (Nature 
2000) site the boundary of which is 
approximately 400m from the 
proposed redevelopment site. This 
site is desinated for supporting 
large populations of seabirds that 
utilise the tdal habitats within the 
Study Area for foraging.  

Common Guillemot 
Kittiwake 
Razorbill 
Atlantic Puffin 

High In Qualifying/assemblage interest of 
the North Caithness Cliffs SPA that 
were recorded within the Study 
Area during birds on the water 
surveys  

Peregrine Falcon High Out Qualifying interest of the North 
Caithness Cliffs SPA but not 
recorded during birds on water 
surveys, and nearest suitable 
nesting habitat identified to be 
660m away. 

Arctic Tern 
Black-headed Gull 
Common Gull 
Common Tern 
Common Scoter 
Greater-black Backed Gull 
Great Crested-grebe 
Herring Gull 
Great Skua 
Great Northern Diver 
Red-troated Diver 
Shag 

Moderate Out Schedule 1 protected, Red-listed 
and/or SBL species recorded 
during birds of the water surveys, 
but recorded in low numbers 
compared to the species' breeding 
populations 

Otter Low In European proteced species for 
which suitable resting habitat exists 
within the Study Area, but no signs 
recorded of regularly used resting 
or couch sites. 
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Limitations of the Assessment 
12.30 There are no significant limitations to the assessment, in light of the combination of desk study and 

survey data on which to base the assessment (and Habitat Assessment Appraisal (HRA) in EIAR 
Volume II, Appendix 12.1). RPS, who undertook the ornithology and ecology work for this Chapter 
have considerable expertise in assessing the effects of port development. In addition, the team also 
has particular experience in this part of the Scottish coast, for example having completed all the 
ornithological surveys for the MeyGen Tidal Array development in the Pentland Firth. 

12.3 Baseline Environment 
Desk Study 

Statutory Designated Sites 

12.31 There is one coastal/marine statutory International/European designated site within the Study Area, 
namely North Caithness Cliffs SPA. 

12.32 There are no National or Local Nature Reserves within the Study Area. 

North Caithness Cliffs SPA 

12.33 The North Caithness Cliffs SPA covers an area of 557.73 ha comprising of five discrete areas 
situated between Duncansby Head to the east and Red Point to the west, and the area around the 
small Island of Stroma ca 3km from the coastline. The cliffs are made up of red sandstone and are 
generally 30-60m high, rising to 120m at Dunnet Head, providing important nesting habitat for 
seabird colonies, especially gulls and auks. The cliffs also provide nesting sites for peregrine falcon.  

12.34 This area is designated under the EU Birds Directive (2009/147/EC) due to its importance for 
breeding birds. Specifically, the site qualifies under Article 4.1 of the directive by supporting 
breeding peregrine (6 pairs, 0.5% of the Great Britain (mid-1990s) population. It also qualifies under 
Article 4.2 of the Directive by regularly supporting breeding guillemot (26,994 pairs, representing at 
least 1.2% of the breeding east Atlantic population (1987 count), and a breeding seabird 
assemblage regularly supporting 110,000 individual seabirds, including puffin, razorbill, kittiwake, 
fulmar and guillemot. 

12.35 In addition, the North Caithness Cliffs SPA incorporates Holborn Head SSSI, a site of national 
importance designated under the Wildlife and Countryside Act 1981 (as amended), notified for both 
geological and maritime habitat features. 

Non-statutory Designated Sites 

12.36 There are no non-statutory designated sites (e.g. Local Wildlife/Countryside Sites) located within 
the Study Area. 

Seabird Counts at North Caithness Cliffs SPA Report 

12.37 As part of applications for tidal wave energy projects on the east coast of Scotland and within the 
Pentland Firth, SNH was commissioned to provide up-to-date populations estimates for complete 
colony counts at the North Caithness Cliffs SPA. The densities recorded have been used in this 
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EIA as reference populations with which the densities of foraging birds present within the Study 
Area can be compared. 

12.38 The five discrete areas of the SPA were split into 16 sections and counted over two breeding 
seasons in 2015 and 2016. All sections were surveyed from a boat, in suitable weather conditions 
by experienced seabird counters, with some sections also being surveyed from the land. 

12.39 The surveys identified varying densities of SPA qualifying species throughout the five discrete 
areas. The section directly adjacent to the redevelopment site, Holborn Head SSSI, displayed in 
Table 12.6. 

 

Table 12.6: Densities of seabirds across the North Caithness Cliffs SPA 
 

FU SA GB HG LB KI GU RA PU AE 

North Caithness Cliffs SPA 13405 170 68+ 232+ 2 5568 38863 3503 3053 3 

Duncansby Head SSSI 4888 35 2 31 0 584 19177 1713 18 0 

Stroma SSSI 1665 42 38 35 2 137 7008 549 17 0 

Dunnet Head SSSI 4003 20 8 5 0 2015 9669 561 1604 0 

Key:- FU: Fulmar.  SA: Shag,  GB: Great black-backed Gull, HG: Herring Gull, LB: Lesser black-
backed Gull, KI: Kittiwake, GU: Common Guillemot, RA: Razorbill, PU; Puffin, and AE; Arctic Tern 

 

Site Specific Ornithological Surveys  

12.40 A total of 11 birds on the water surveys were undertaken during the 2018 breeding season to 
determine the density, behaviour and distribution of seabirds using the tidal habitats within 
Scrabster Harbour. 

12.41 There were 1935 individual records made throughout the surveys, representing a total of 18 
species. The results of the surveys are presented in Table 12.7. 
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Table 12.7: Birds on water results across all surveys. Reference populations were taken from the North Caithness Cliffs SPA citation 
and Seabird Counts at North Caithness Cliffs SPA in 2015 and 2016 for Marine renewables Casework report.  
Species North Caithness Cliffs 

SPA Qualifier 
Highest Peak Count 

(Single Scan) 
Mean Peak Count Reference Population Mean Peak Count % of 

Reference Population 
Arctic tern No 2 0.5 3 3.3 
Black-headed gull No 12 1.6 * * 
Common gull No 11 1.5 * * 
Common tern No 1 0.1 * * 
Common scoter No 1 0.3 * * 
Eider No 25 6.5 * * 
Great black-backed gull No 3 1.3 * * 
Great crested grebe No 2 0.2 * * 
Common guillemot Yes/Assemblage 41 12.1 38300 0.03 
Herring gull No 82 13.7 232 5.9 
Kittiwake Assemblage 4 0.8 13100 0.006 
Great skua No 1 0.2 * * 
Great northern diver No 1 0.1 * * 
Puffin Assemblage 1 0.1 2080 0.005 
Razorbill Assemblage 33 6.8 4000 0.2 
Red-throated diver No 1 0.2 * * 
Shag No 5 2.2 170 1.3 
Black guillemot No 15 7.5 * * 
Key:- * no reference population avaiable. 
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12.42 Of the 18 species recorded guillemot was the only SPA qualifying species of the North Caithness 
Cliffs SPA. Three species were assemblage qualifying species namely: kittiwake, puffin and 
razorbill. 

12.43 Investigation of suitable peregrine nesting habitat within the North Caithness Cliffs SPA identified 
no suitable habitat within 660m of the proposed redevelopment site. No peregrine or nests were 
observed during any surveys. 

Site Specific Otter Survey  

12.44 An otter survey was undertaken on the 07/03/2019. Four otter signs were identified and recorded 
during the survey, all of which were spraint in a significantly degraded condition, showing signs of 
having been there a considerable amount of time.  

12.45 The spraints were all located in the crevices of the rock armour between St. Ola Pier and Elizabeth 
Pier. The unconsolidated rock armour provided an abundance of large gaps along its length 
between the aggregate providing otter with resting sites while foraging.  

12.46 There was no further sign of otter identified within a 200m buffer of the redevelopment site. 

Future Baseline Conditions 
12.47 The baseline conditions for terrestrial habitats or otter presented in this chapter are not considered 

to have the potential for significant change within the timeframe of the proposed redevelopment.  

12.48 The baseline conditions for breeding seabirds in the area have experienced significant change over 
time and therefore can be expected to continue to vary. Changes to the benthic habitats, fish and 
shellfish (on which birds depend) have been considered in Chapter 11 - Marine Ecology (see 11.147 
to 11.153). Breeding numbers of seabirds in the North Caithness Cliffs SPA and more widely have 
been in general long-term decline (at regional, national and UK scales), with some recent 
stabilisation or recovery. The numbers of seabirds recorded within the study area is very low 
however, and peripheral to the main SPA breeding colony locations, so future baseline conditions 
in this locality are not anticipated to change significantly within the timeframe of the proposed 
redevelopment. It is therefore likely that Scrabster Harbour and its immediate surroundings will 
continue to provide shelter, foraging and roosting habitat for a small number of breeding seabirds.  

12.4 Impact Assessment 
12.49 The Scoping responses highlighted the potential impacts which stakeholders wanted to be 

assessed. These impacts are listed in Table 1.1 and related to construction and operation of the 
proposed redevelopment. Chapter 2: Project Description provides a detailed description of the 
construction work and operational activities, but for ease of reference, a summary is provided 
below. 

Construction 
12.50 St. Ola Pier is to be partially demolished with the existing structure being encapsulated within the 

extent of the new pier. The demolition work will be achieved by means of an excavator mounted 
rock breaker, concrete sawing, explosive or a combination of these methods. 
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12.51 The new pier wall to be constructed around the existing pier will likely comprise of steel combi-wall 
pilling. It is anticipated that a considerable amount of pilling work will need to be completed, either 
from the existing pier or using a jack-up barge. 

12.52 Two areas are to be dredged: the area between St. Ola Pier and Queen Elizabeth Pier at a depth 
of -9.0m across an area of 5.85 ha, and the area between St. Ola Pier and Ice Quay at a depth of 
-7.5m across an area of 0.845 ha. The spoil from dredging activity will be used within the 
reclamation area of the new pier structure, if suitable.  

12.53 At the base of St. Ola Pier, a storage/let down area is to be constructed with a reclamation area of 
up to 0.84 ha. The fill material will consist of reused dredge material or imported fill, or a combination 
of both. The rock armour facing the current revetment will be reused for the new revetment with the 
addition of imported inert stone if required. 

12.54 A new water/fuel supply to St. Ola Pier will be constructed. There are three potential options: a new 
pipeline routed along the seabed from the opposite Ice Quay and behind the existing ferry terminal 
building, a new pipeline directed along the seabed from Jubilee Pier, or a fuel tank(s) sited on the 
newly reclaimed area between St. Ola Pier and Queen Elizabeth Pier. 

Operation 
12.55 Operational stage activities include an increase of up to 30 cruise vessels per annum and 

associated tourist traffic, and an additional 100 oil and gas related vessels per annum with 
associated cargo handling. This additional traffic would represent a 6% increased on current vessel 
arrivals at the port. 

Definition of Potential Impacts 
12.56 The following potential impacts have been considered in this assessment, split into construction 

and operational phases. The issues highlighted in Scoping responses are shown with an *, whilst 
the remainder have been included (albeit briefly) for the sake of completeness: 

• Impacts of Construction: 

o Permanent/temporary habitat loss arising from land take and foreshore reclamation; 

o Temporary disturbance and/or displacement from (airborne) noise*; 

o Temporary visual disturbance and/or displacement*; 

o Temporary disturbance/loss of habitat arising from dredging activity within the harbour; and 

o Effects on prey species due to underwater noise arising from construction activities (notably 
dredging, vessel noise and piling), increased suspended sediment concentrations and 
sediment deposition in the harbour and the selected dredge disposal location, and potential 
for resuspension of contaminated sediments; and 

o Pollution of intertidal habitat through accidental spillage of chemicals or fuels, or the release 
of sediment from within the Application Site 
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• Impacts of Operation: 

o Temporary disturbance from increased vessel traffic*; 

o Pollution of intertidal habitat through accidental spillage of chemicals or fuels by the 
increased vessel traffic from within the Application Site*; and  

o Cumulative impacts* 

12.4.1 Effects of Construction 
Permanent Land Take  

12.57 As evident from Chapter 2: Project Description, the proposed redevelopment would involve 
extending the rock armour foreshore seaward and widening the existing pier.  As noted in paragraph 
11.163 in the assessment on marine biodiversity, reclamation of land will result in the permanent 
loss of approximately 0.7ha (1,010 m2 of intertidal habitat and 5,952 m2 of subtidal habitat) and 
widening of the redeveloped pier will result in loss of approximately 0.5ha (5399 m2). Rock armour 
is to be used on each of the reclaimed areas for protection. The redevelopment results in a 
permanent loss in habitat which is valued as being ‘low’ (refer Table 11.11 in Chapter 11 Marine 
Biodiversity).  Rock armour would be used to face the newly reclaimed area so there would be no 
net loss of foreshore habitat once reclamation was complete. 

12.58 There will be no significant environmental effect on terrestrial foreshore habitats as a result of 
construction of the proposed redevelopment. The low sensitivity and low magnitude of this 
temporary impact means land take effects would be negligible. 

12.59 For seabirds, because they have large foraging ranges, the loss of benthic habitat, and the 
associated habitat for prey, is not considered significant.  

12.60 In terms of European or UK terrestrial protected species using the foreshore, otter presence was 
identified during walkover surveys along the existing rock armour revetment between St. Ola Pier 
and Queen Elizabeth Pier. The signs recorded were all spraint in later stages of decay however, 
and the absence of any fresh signs indicates otters only use the area infrequently, and that the 
habitat is sub-optimal. Following the reclamation work the existing rock armour will be reused to 
create a new seaward revetment, so habitat loss would be temporarily and have no impact on this 
species after reconstruction. The magnitude of impact is therefore deemed to be low. The low 
sensitivity of the VER and the low magnitude of impact means effects are predicted to be negligible 
or minor. 

12.61 No other European or UK protected species were recorded on the foreshore, and habitats are in 
fact unsuitable. No European or UK protected terrestrial species impacts would therefore be 
affected by the proposed redevelopment.  

12.62 Moving on to ornithological interests, the proposed redevelopment would not involve any loss of 
habitat from the North Caithness Cliffs SPA (the nearest habitat change (the foreshore reclamation) 
being approximately over 200m from the SPA).  
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12.63 Based on survey results and longer-term desk study data (ERM 1997, Jacobs 2010), the existing 
foreshore was not used to any significant degree by roosting, foraging or nesting seabirds, waders 
or wildfowl, including qualifying or assemblage species of the nearby North Caithness Cliffs SPA. 
The reclamation and seaward extension of the harbour area would therefore affect very low 
numbers of low, moderate or high sensitivity species. Given the negligible impact from the 
temporary loss of foreshore, predicted potential effects from reclamation would be minor or less, so 
not significant in EIA terms. 

12.64 Overall therefore, there would be no significant effects on any wildlife from land take, as a result of 
the proposed port redevelopment. 

Permanent Loss of Open Water and Benthic Habitat 
12.65 The proposed redevelopment would not involve any loss of open water habitat in immediate 

proximity or adjacent to the North Caithness Cliffs SPA.  

12.66 The proposed port redevelopment will reduce the area of open water within the harbour itself by 
approximately 1.1ha (below the High Water Mark) (refer para 12.58). This represents a very small 
portion of the open water habitat within the harbour and a negligible fraction of shallow open water 
habitat along the north and east coast of Caithness that SPA (or other) nesting seabirds can access 
within their foraging ranges. This loss is not therefore considered significant. 

Temporary Loss of Benthic Habitat 
12.67 The proposed redevelopment would not involve any temporary loss of benthic habitat in immediate 

proximity or adjacent to the North Caithness Cliffs SPA.  

12.68 As described in Chapter 9: Coastal Processes and in more detail in Chapter 11: Marine Biodiversity 
in relation to marine ecology, there will be temporary loss of benthic habitat from dredging, 
entrenching of fuel and water pipelines, and placement of jack-up barge legs. These will lead to a 
temporarily loss of intertidal and subtidal marine habitat.  

Magnitude of impact  

12.69 Dredging works will involve dredging of 172,000 m3 of material from the outer basin as part of the 
proposed St. Ola Pier redevelopment and subsequent disposal at sea. This could potentially result 
in temporary disturbance and loss of habitat of up to 52,500m2 (144,000m3) of the seabed. In 
addition, installation of a fuel and water pipeline will temporarily disturb an area <0.1ha.  Also, it is 
anticipated that a proportion of piling will be completed from a jack-up barge, the legs of which will 
cause further disturbance (although the extent of this impact cannot be precisely quantified at 
present, as it depends on the contractor appointed).  

12.70 The magnitude, sensitivity and significance of these temporary impacts for marine ecological 
interests are fully considered in Chapter 11: Marine Biodiversity (sections 11.169 to 11.175). The 
magnitude of the impact is deemed to be negligible and the sensitivity is considered to be low. The 
effect will, therefore, be of negligible or minor (adverse) significance in terms of marine habitat, 
which is not significant in EIA terms. For seabirds, because they have large foraging ranges, the 
loss of benthic habitat and the associated habitat for prey, is not considered a significant impact.  
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Audible and Visual Temporary Disturbance and/or Displacement  
12.71 The construction phase of the redevelopment project would involve temporary disturbance and 

displacement in the form of airborne construction noise from the construction activities highlighted 
in paragraphs 12.51 to 12.55 above.  

Magnitude of impact  

12.72 Disturbance to birds results from human activities which cause a bird to behave differently from the 
behaviour it would be reasonably expected to exhibit without the presence of that activity (Gill 2007). 
In the harbour and adjacent environment, disturbance can manifest in a number of forms of varying 
severity depending on the nature, duration and intensity of the disturbance source:  

• Birds looking up or heads raised, temporarily stopping feeding or roosting;  

• Birds moving away from the cause of the disturbance by swimming before resuming previous 
activity;  

• Birds taking flight and landing somewhere in the same feeding area; and  

• Birds taking flight and leaving the survey area completely (i.e. displacement).  

12.73 The resulting impacts of disturbance episodes for seabirds birds are variable (Cutts et al. 2013). In 
general, each subsequent level of severity will result in a greater reduction in feeding time, and 
greater energy expenditure. Flushing (moving away in response to disturbance) is an energetic 
implication that, in severe and prolonged cases, can result in decreases in the overall fitness of a 
population, which in turn can lead to reduced breeding success and increased mortality. Birds that 
are more tolerant than other individuals and remain in an area affected by disturbance may not 
forage efficiently, and if there are additional pressures on the birds (for example cold weather), then 
this may impact upon the survival of individual birds or their ability to breed later in the year.  

12.74 For birds on the sea, behavioural responses to the presence of vessels also involve flushing, either 
into flight or by diving in the case of species such as divers and auks. This reduces feeding time 
and increases energy expenditure, with knock on impacts to breeding success and mortality 
possible.  

12.75 At seabird colonies, a range of disturbance responses are possible. This can be a moderate 
response whereby the birds displayed heads up behaviour. The most extreme response is flushing. 
Flushing during incubation or chick-rearing periods can lead to egg or chick loss because of 
displacement from the breeding site, egg breakage or predation. The effects of flushing on birds 
that are not attending eggs or chicks include disruption of courtship, nest-site defence and 
prospecting activities.  

12.76 Disturbance and displacement can take place in response to noise generated from adjacent areas 
of land, or from sea-based activities (such as dredging).  

12.77 Noise modelling undertaken (Chapter 7: Noise and Vibration) was used to predict noise levels 
emitted during the construction phase of the redevelopment project. Predicted construction noise 
was 50db at the nearest point of the SPA boundary during daytime operational activity. 
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12.78 Cutts et al., (2013) states that as a guideline unhabituated waterfowl show no effect to noise levels 
below 50db, and from 50-70 there is only a moderate response involving head turning. Levels 
between 50-70 are expected to occur within the harbour area near construction activities. This is 
likely to result in reduced feeding time and abandonment of the area to nearby alternatives. Given 
that within the SPA boundary noise levels are not predicted to be above 50db birds displaced from 
foraging within the harbour area have suitable alternatives inside the SPA boundary and along the 
north coast of Caithness. 

12.79 Furthermore, the predicted noise level model was based on a worst-case scenario whereby all 
construction activities occurred concurrently. Although this could potentially occur it is unlikely, and 
therefore construction noise is likely to be lower than the predicted 50db at the nearest point of the 
North Caithness Cliffs SPA.  

12.80 The term ‘habituated’ is used to describe birds that have become accustomed to particular sources 
of disturbance. Birds foraging within the harbour are likely to have some degree of habituation to 
noise disturbance due to the presence of commercial fishing operations within the harbour, and the 
associated noise generated on a regular basis. Therefore, certain species that regularly forage 
within the harbour have the potential to be less effected than at high noise levels than those stated 
by Cutts et al., (2013). 

12.81 Due to the low noise level at the boundary of the North Caithness Cliffs SPA and the absence of 
birds roosting on the cliffs immediately adjacent to the redevelopment project, it is likely that 
construction noise will not impact roosting birds. 

Sensitivity of receptor 

12.82 The sensitivity of the North Caithness Cliffs SPA and the qualify species is high (see Table 12.5).  

Significance of the effect 

12.83 The magnitude of the impact for the SPA and the qualifying species is therefore considered 
negligible and the sensitivity of the receptor is considered high. The significance of the effect will 
therefore, be of minor (adverse) significance, which is not significant in EIA terms. 

The North Caithness Cliffs SPA 

12.84 As identified in Table 12.5, the North Caithness Cliffs SPA is a key receptor in the area potentially 
subject to increased airborne construction noise.   The period for which the sensitivity applies is the 
breeding season only however, from April through to August (inclusive), when the birds are nesting.  

Magnitude of impact 

12.85 Published literature reports a wide range of disturbance and/or standoff distances for seabird 
colonies. These include a maximum flight initiation distance of 78m for yellow-legged gull colonies 
to pedestrian approach (Martinez-Abrain et al. 2008), and a 100m standoff distance between tern 
colonies and motor boats (Burger 1998; Rodgers and Smith 1995), while Carney and Sydeman 
(2009) suggested that double-crested cormorants in Florida could be approached to 100m without 
causing ill effects. A mixed colony of fulmars, shags, herring gulls, kittiwakes, guillemots, razorbills 
and puffins in Scotland demonstrated virtually no reaction behaviourally or reproductively to flights 
by fixed-wing aircraft within 100m of the colony (Dunnet 1977).  
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12.86 Rojek et al. (2007) studied in detail the disturbance responses of seabird (predominantly guillemot) 
colonies when approached by fishing vessels over a two-year period. Birds were typically not 
affected by vessels passing by at extended distances, but those approaching closely elicited a 
range of disturbance responses. Nearly all vessel disturbances to guillemots and cormorants 
occurred at vessel distances of less than 100m. At one colony, 23 vessel approaches were made 
within 500m, of which seven resulted in disturbance responses by guillemots. Four of these 
responses were a heads up and/or walking movement response (considered a moderate level 
response). The remaining three vessel approaches resulted in flushing (very severe response). Of 
recorded disturbances, 78% occurred when boats approached within 50m of the colony, and all 
flushing events occurred within 75m. On two occasions, heads up responses occurred when boats 
approached to within 200m, and a vessel with a loud engine elicited heads up responses when 
about 800m away.  

12.87 The Canadian Government has published guidance relating to avoiding disturbance at seabird 
colonies (Canadian Government 2016). A general minimum 300m standoff distance between 
smaller vessels and seabird colonies is recommended, increasing to 500m for larger vessels such 
as cruise ships and 1km for ‘high disturbance activities (e.g. drilling, blasting)’. When in proximity 
to colonies, it is recommended that sharp or loud noises should be avoided (e.g. horns) and that a 
constant engine noise level is maintained (Canadian Government 2016).  

12.88 As well as consideration of linear separation distance, and the effect this has on reducing airborne 
noise at the SPA receptor, the Queen Elizabeth pier itself also providing significant noise 
attenuation, given its height and structure. Of note also, is that beyond the lighthouse (from where 
the Holburn Head SSSI begins), the SPA cliffs are sheltered from the works as they curve round to 
the north.   

12.89 For the assessment of potential disturbance, the degree of any pre-existing habituation by nesting 
birds need to be judged. The breeding seabirds already experience twice-daily departures of 
Northlink ferries as well as other vessel traffic, berthing at approximately 120m from the SPA 
boundary at the Queen Elizabeth Pier. It is therefore reasonable to conclude nesting seabirds at 
the Scrabster end of the North Caithness Cliffs SPA are already habituated to this degree of activity. 

12.90 Work to dredge the basin west of the Queen Elizabeth Pier is not expected to generate sudden 
spikes in noise levels or sufficiently high increases above background levels to impact the birds on 
the SPA cliffs. The reclamation to create additional storage will generate a moderate level of noise. 
The demolition of the existing concrete platform of the St. Ola Pier would, in contrast, result in the 
greatest noise levels, although this activity would be over approximately 375m from the nearest 
SPA cliff.  

12.91 The application of the standoff distances considered in the Canadian Government (2016) guidance 
overall seems over-precautionary in this local context. Instead, the evidence noted in the other cited 
research appears more appropriate. The proposed harbour redevelopment works are over 
approximately 200m away from the SPA cliffs or SPA open water. 

12.92 The foreshore reclamation and dredging westwards of Queen Elizabeth Pier are over approximately 
200m from the SPA cliffs or SPA open water. St. Ola Pier, where the higher levels of noise will be 
generated, is approximately over 400m from the start of the SPA cliffs. In all cases, the noise 
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generated will be dissipated with distance and by the Pier itself. The increased noise generated 
during construction (above background levels) is not anticipated to cause disturbance to nesting 
birds on the cliffs.  

12.93 Therefore, the magnitude of construction noise disturbance is therefore considered to be negligible 
(adverse). 

12.94 The Habitat Regulation Screening and Report to Inform Appropriate Assessment discusses the 
potential effects on North Caithness Cliffs SPA in more detail, and is located at EIAR Volume II, 
Appendix 12.1 of the EIAR. 

Sensitivity of receptor 

12.95 The sensitivity of North Caithness Cliffs SPA is high (see Table 12.5).  

Significance of the effect 

12.96 The magnitude of the impact for the SPA is therefore considered negligible and the sensitivity of 
the receptor is considered high. The significance of the effect will therefore, be of minor (adverse) 
significance, which is not significant in EIA terms. 

Qualifying/Assemblage Species of the North Caithness Cliffs SPA 

12.97 As identified in Table 12.5, common guillemot, kittiwake, razorbill and puffin are the North Caithness 
Cliffs qualifying/assemblage species that are key receptors in the area potentially subject to 
increased airborne construction noise.   The period for which the sensitivity applies is the breeding 
season, when birds are present in the area. This core breeding period extends from April to August 
(inclusive), with birds present on the water into September, generally dispersing to wintering 
grounds thereafter.  

Magnitude of impact 

12.98 As well as the North Caithness Cliffs SPA colonies themselves, surveys have demonstrated there 
are SPA qualifying birds present within waters close to the harbour. As shown in Table 12.7, the 
number of birds present on the water within the survey area is generally very low, with common 
guillemot the only named SPA species (mean count of 12.1 birds representing 0.03% of the 
reference population), and kittiwake, puffin and razorbill being qualifying species (respectively a 
mean count of 0.8 birds representing 0.006% of the reference population, a mean count of 0.1 birds 
representing 0.005% of the reference population, and a mean count of 6.8 birds representing 0.2% 
of the reference population). 

12.99 For these SPA species, it is also important to consider behaviours recorded (feeding or loafing) 
were not dependent on the birds being present at a specific location. It is highly likely that if birds 
were displaced therefore, these activities could be undertaken at an alternative location on a 
temporary basis if required, without significant impacts on individuals or their SPA populations. 
Relocating (if required) to locations entirely away from construction activity is clearly within the 
capability of these species, based on published mean foraging distances of 37.8km for common 
guillemot, 23.7km for razorbill, 4.0km for puffin and 24.8km for kittiwake (Thaxter et al., 2012).  
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12.100 Considering each species further, kittiwake is a highly mobile species that spends a significant 
amount of time in flight. Garthe and Hüppop (2004) and Furness and Wade (2012) therefore classify 
vessel traffic and construction impacts on this species as negligible.  

12.101 Common guillemot and razorbill are species of medium vulnerability to boat traffic, according to 
these same sources. These species may illicit a degree of disturbance by vessel activity either by 
flushing from the sea surface or diving when a vessel approaches. Auk species have been shown 
to exhibit flushing behaviour at up to 600m (Bellefleur et al., 2009); Ronconi and Clair, 2002), 
although these studies involved vessels travelling at relatively high speeds. It is expected that this 
distance will be significantly less during construction, as it will involve vessels that are either 
stationary or travelling at low speed, and birds within the harbour are evidently habituated to a 
degree of vessel activity. During July and August, auks leave nesting cliffs to moult. In this period, 
some birds may be flightless (Wright and Begg, 1987) and more susceptible to disturbance. 
Flightless birds were not recorded in large numbers during the surveys however, so this is not 
considered to represent any significantly different sensitivity for the harbour redevelopment. On this 
basis, the sensitivity of common guillemot and razorbill to the works is considered to be low, and 
the impact magnitude negligible. 

12.102 Puffin are of below average sensitivity to vessel traffic (Garthe and Hüppop, 2004; Furness and 
Wade, 2012). On this basis, the sensitivity of puffins to the works is also considered to be low, and 
the impact magnitude negligible. 

Sensitivity of receptor 

12.103 The sensitivity of the SPA qualifying species is high (Table 12.5). 

Significance of the effect 

12.104 The magnitude of the impact for all SPA qualifying species is deemed to be negligible and the 
sensitivity of the receptor is considered to be high. The significance of the effect will therefore, be 
of minor (adverse) significance, which is not significant in EIA terms. The confidence in all the 
predictions in this section is of probable certainty.  

Impacts on Prey of Birds by Suspended Sediments or Potential 
Contaminants Caused by Dredging  
Magnitude of impact 

12.105 Chapter 11: Marine Biodiversity considers the impact of sedimentation and potential release of 
contaminants from the dredging within the harbour on benthic habitats, fish and other marine 
organisms. The magnitude of the impact on these receptors is deemed to be low (adverse) and the 
sensitivity is considered to be low. The effect is therefore predicted to be of negligible or minor 
(adverse) significance, which is not significant in EIA terms. 

12.106 In light of this conclusion, and birds' ability to search for prey over wide areas, the impact from any 
changes in prey availability due to suspended sediments or potential contaminants will be of 
negligible magnitude.  

Sensitivity of receptor 

12.107 The sensitivity of the SPA qualifying species is high (Table 12.5). 
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Significance of the effect 

12.108 The magnitude of the impact for all SPA qualifying species is deemed to be negligible and the 
sensitivity of the receptor is considered to be high. The significance of the effect will therefore, be 
of minor (adverse) significance, which is not significant in EIA terms. The confidence in all the 
predictions in this section is of probable certainty.  

Accidental pollution release 

Magnitude of impact 

12.109 Chapter 11: Marine Biodiversity assesses the impacts of an accidental spillage or release of 
chemicals (such as fuel, oil and lubricants) during construction on benthic ecology or fish receptors. 
Associated impacts on birds could also arise, indirectly by birds eating contaminated prey or prey 
abundance being reduced by the impact of pollution. Direct impacts on birds could also result from 
ingestion or oiling of feathers. 

12.110 Birds are highly mobile creatures (except during the moulting period) so generally have the potential 
ability to move away from a pollution event. They also have the ability to search for prey over wide 
areas. This capacity to avoid certain spills or secure food over a wide area to some degree helps 
to reduce the potential magnitude of impact from pollution incidents (particularly in an emergency 
spill situation, when there would be increased disturbance/displacement from human activity visible 
around the harbour and on the open water). The low density of seabirds recorded within the harbour 
further limits the potential impact of any pollution release.  

12.111 In light of all these considerations, the impact of any changes in prey availability due to accidental 
pollution release will be of negligible magnitude.  

Sensitivity of receptor 

12.112 The sensitivity of the SPA qualifying species is high (Table 12.5). 

Significance of the effect 

12.113 The magnitude of the impact for all SPA qualifying species is deemed to be negligible and the 
sensitivity of the receptor is considered to be high. The significance of the effect will therefore, be 
of minor (adverse) significance, which is not significant in EIA terms. The confidence in all the 
predictions in this section is of probable certainty.  

12.4.2 Assessment of Operational Effects 
SPA Qualifying Species 
Accidental pollution release 

Magnitude of impact 

12.114 As highlighted in Chapter 11: Marine Biodiversity, during the operational phase, the quantities and 
types of material that might conceivably enter the marine environment are limited to spills relating 
to vessels utilising the St. Ola Pier, including the transfer of fuel to vessels.  

12.115 A stated in the assessment of construction impacts the magnitude of this impact is dependent upon 
the quantities of the spillage, the dilution and dispersal properties of the waters and the bio-
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availability of the contaminant to species. The more toxic components of fuel spills are volatile and 
relatively short-lived. Heavier hydrocarbons, while less toxic, may persist for longer in the marine 
environment. However, any spill or leak within the harbour would be immediately diluted and rapidly 
dispersed. 

12.116 During the operational phase, a fuel pipe is required to service vessels and will be installed via one 
of two options: 

• Routed from the existing fuel supply at Jubilee Pier, via either: 

o Along the seabed within the inner berth directly on to the St. Ola Pier; or 

o on to the seabed to the root of the opposite Ice Pier and behind the existing ferry terminal 
building on to St. Ola Pier. 

• Routed from a new tank(s) proposed for the reclamation area, across land onto St. Ola Pier.  

12.117 The fuel pipe to be installed will be a maximum of 580 m in length and 0.25 m in diameter. 

12.118 The fuel pipeline will have a maximum import delivery capacity of 500m3/hr and a maximum export 
delivery capacity of 150m3/hr.  

12.119 Whilst vessel movements during the operational phase will likely increase from existing levels, the 
Harbour Oil Spill Contingency Plan (OSCP) will be updated to incorporate relevant pollution 
measures for operation of the St. Ola Pier and for the fuel pipe from the Jubilee Pier to St. Ola Pier. 
Therefore, the magnitude of the impact is not expected to differ from the magnitude of the impact 
of the construction phase and the magnitude of the impact is therefore considered to be negligible.  

12.120 The potential impact of accidental pollution from operational activities is therefore predicted to be 
of local spatial extent, short term duration, intermittent and reversible. The magnitude is therefore 
considered to be negligible. 

Sensitivity of the receptor   

12.121 The sensitivity of qualifying SPA birds is high. 

Significance of the effect 

12.122 The magnitude of the impact for all SPA qualifying species is deemed to be negligible and the 
sensitivity of the receptor is considered to be high. The significance of the effect will therefore, be 
of minor (adverse) significance, which is not significant in EIA terms. 

12.5 Mitigation and Monitoring 
Mitigation 

12.123 At construction phase, standard operating procedures during construction and operation will be 
adopted as part of good environmental practice. Notably in relation to species and habitats, these 
are the measures put in place as normal part of construction works to avoid pollution from fuel, oil 
or other liquid spills.   
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12.124 In relation to otters, a pre-commencement survey will be completed to check there is no change 
from the current baseline, but no further mitigation is considered necessary given the evident low 
level of use of the foreshore by this species.  

12.125 No further mitigation is proposed for the operational phase of the proposed redevelopment. 

Future Monitoring 
12.126 No future monitoring is required at either construction or operational stage.  

Potential Changes to the Assessment as a Result of Climate 
Change 

12.127 Climate change has been implicated in long-term declines of the North Caithness Cliffs SPA 
qualifying seabirds. It is therefore important to consider whether continuing changes in bird 
populations would change the impact assessments of the proposed redevelopment (either its 
construction or operational phases).   

12.128 If the number of common guillemot, kittiwake, razorbill and Atlantic puffin decline, the birds become 
scarcer and their conservation importance increases, given the SPA would be in unfavourable 
status. The corollary is that with fewer birds, the numbers present and therefore risk of impacts also 
decreases. In balance, because operational impacts are not significant, and because the extent of 
the development is so limited, future baseline conditions are not expected to change any of the 
assessments for the operational phase set out above.  

12.6 Assessment of Cumulative Effects  
12.129 This chapter considers and assesses the potential for cumulative effects arising from the proposed 

redevelopment in association with other developments. 

Methodology 
12.130 The following guidelines and publications were considered when determining the other projects to 

be considered for their potential to generate cumulative effects with the proposed redevelopment: 

• Scottish Natural Heritage Environmental Impact Assessment Handbook (v5) (2018); 

• Scottish Government Planning Circular 1/2017: Environmental Impact Assessment 
Regulations (2017); 

• The Planning Inspectorate Advice Note 17: Cumulative Effects Assessment (2015); and 

• European Commission (EC) Guidelines for the Assessment of Indirect and Cumulative 
Impacts (1999). 

12.131 The first step in determining cumulative effects comprised the identification of a list of ‘other projects 
which may have the potential to overlap with the proposed redevelopment based on available 
information.  

12.132 The scope of the other projects that have been considered as part of this cumulative assessment 
have been identified through a desk study involving general internet searches and in particular, 
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scrutiny of consenting authority websites. The projects were either registered on the Highland 
Council planning website or MS LOT website, or are other developments that SHT have proposed.  
Other projects for which a development consent application has been submitted or consent granted 
were included.  Potential future projects which have not submitted an application for consent were 
not included.   

12.133 Those other projects whose impacts could foreseeably overlap with the construction or operation 
of the proposed redevelopment or where construction impacts may be consecutive but cumulative, 
were considered. The cut-off date for sourcing information on the other projects considered was 12 
April 2019. Table 12.8 taken from EIAR Volume II, Appendix 1.2 shows those projects which were 
considered as part of the desk study. 

12.134 Five projects were identified to be included for further consideration at this stage, and information 
on works to be undertaken, and location of works was obtained. Those impacts which were 
considered to have the widest zone of impact and therefore potential for cumulative impacts were 
as follows: 

• Disturbance or displacement to birds; and 

• Increased vessel traffic.  

12.135 Based on either the fact that projects were already completed, that their effects were not significant 
or found to be negligible, and that they were sufficiently distant (i.e. no spatial overlap of potential 
effects), there would be no cumulative impact on the North Caithness Cliffs SPA or its qualifying 
species recorded at and around Scrabster Harbour.  

12.136 The significance of effect for all impacts at construction and operation phases is therefore not 
expected to differ from the predicted significance of effects, as reported in the Assessment of 
Construction Effects or the Assessment of Operational Effects.
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Table 12.8: List of other projects and plans considered cumulatively 

Project Title Included 
for 
further 
consider
ation? 

Justification Stage Temporal 
Overlap 

Spatial 
Overlap 

Distance 
from 
project 
(km) 

Potential cumulative 
impact (construction 
phase) 

Potential 
cumulative impact 
(operation phase) 

Dounreay Trì Floating Wind 
Demonstration Project 

Yes Work yet to be 
undertaken 

Post -
determination 

Yes No  Screened out due to lack 
of spatial overlap of zone 
of impacts and no 
associated significant 
impacts on disturbance 
or displacement or 
adverse SPA effects 
(Dounreay Tri Ltd. 
2016a) 

Screened out due to 
lack of spatial overlap of 
zone of impacts and no 
associated significant 
impacts on disturbance 
or displacement or 
adverse SPA effects 
(Dounreay Tri Ltd. 
2016a) 

Katanes Floating Energy Park Yes Work yet to be 
undertaken 

Pre-application Yes No 21km Screened out due to lack 
of spatial overlap of zone 
of impacts (Katanes 
Floating Energy Ltd’ 
(2017) Marine Scotland 
(2017) 

Screened out due to 
lack of spatial overlap of 
zone of impacts 
(Katanes Floating 
Energy Ltd’ (2017) 
Marine Scotland (2017) 

Ness of Duncansby Tidal 
Array 

Yes Work yet to be 
undertaken 

Pre-application Yes No c. 25km Screened out due to lack 
of spatial overlap of zone 
of impacts (SPR (2012) 
Marine Scotland 2013) 
SIMEC Atlantis (2019) 

Screened out due to 
lack of spatial overlap of 
zone of impacts (SPR 
(2012) Marine Scotland 
2013) SIMEC Atlantis 
(2019) 

MeyGen Tidal Energy Yes Work yet to be 
undertaken 

Post-
determination 

Yes No  Screened out due to lack 
of spatial overlap of zone 
of impacts (and lack of 
significant impacts on 
the North Caithness 
Cliffs SPA or its 
qualifying species 
recorded at Scrabster 
Harbour) (MeyGen 2012) 

Screened out due to 
lack of spatial overlap of 
zone of impacts (and 
lack of significant 
impacts on the North 
Caithness Cliffs SPA or 
its qualifying species 
recorded at Scrabster 
Harbour) (MeyGen 
2012) 

Orkney-Caithness 220kV Link Yes Work yet to be 
undertaken 

Early 
development 

Yes No  Screened out due to lack 
of spatial overlap of zone 

Screened out due to 
lack of spatial overlap of 
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Project Title Included 
for 
further 
consider
ation? 

Justification Stage Temporal 
Overlap 

Spatial 
Overlap 

Distance 
from 
project 
(km) 

Potential cumulative 
impact (construction 
phase) 

Potential 
cumulative impact 
(operation phase) 

of impacts  (and lack of 
significant impacts on 
the North Caithness 
Cliffs SPA or its 
qualifying species 
recorded at Scrabster 
Harbour) (SSE 2013) 

zone of impacts (and 
lack of significant 
impacts on the North 
Caithness Cliffs SPA or 
its qualifying species 
recorded at Scrabster 
Harbour) (SSE 2013) 

Scrabster Harbour Proposed 
Habour Laydown Area 

No Work incomplete 
and unlikely to go 
ahead 

N/A No Yes  N/A N/A 

Scrabster Harbour Old fish 
Pier Redevelopment 

No Work complete N/A No Yes  N/A N/A 

Thurso Waste Water 
Treatment Works wind energy 
development 

No Onshore works N/A No No  N/A N/A 

Caithness and Sutherland 
Landscape Character 
Assessment 

No Onshore works N/A No No  N/A N/A 



 

Redevelopment of St. Ola Pier  |  EIA Report  Page 12-27 
www.rpsgroup.com 

12.7 Residual Effects 
12.137 Following feedback from SNH on the proposed scope of ecological and ornithological impact 

assessment, surveys were carried out of habitats, otter and breeding seabirds in the development 
area.  

12.138 The limited loss of terrestrial and intertidal habitat from the proposed redevelopment is not 
significant, given the affected ecologically low value area currently comprises hard standing (car 
park and access road) and rock revetment. The revetment will be replaced in any case by the new 
foreshore.  

12.139 The existing foreshore was nonetheless, checked for otters. Otters evidently make limited use of 
this location so the port redevelopment will have no significant effects on this species. The low value 
and highly developed nature of the habitats present mean there will also be no significant effect on 
any other terrestrial UK or European protected species.  

12.140 Expansion of St. Ola Pier will result in permanent loss of a small area of benthic habitat but this is 
so small compared to potential feeding habitat available to seabirds that this loss has no significant 
effect. 

12.141 Apart from habitat losses during construction, the other potential causes of impacts have also been 
assessed.  Through the seabird surveys, it is clear the study area (comprising the project area and 
a 500m buffer) is only used by small numbers of seabirds. Given the distance of construction works 
from the North Caithness Cliffs SPA and the screening influence of Queen Elizabeth Pier, the limited 
sensitivity of the species recorded to construction activity, an existing degree of habituation and the 
localised extent of construction, no significant impacts are predicted from the proposed harbour 
redevelopment on either the SPA or on its qualifying species from disturbance or displacement 
caused by noise.  The increased levels of construction activity and personnel present over the 
construction period are equally not predicted to cause any significant impact on either the SPA or 
its qualifying species.  

12.142 Chapter 11: Marine Biodiversity discusses the impact of dredging and associated sediment plumes 
within the Harbour on fish and shellfish. It is concluded that the impacts associated with dredging 
will be short-term and of negligible to no magnitude on fish and shellfish. Therefore, given the fact 
that prey will not be significantly affected, the impact significance on all ornithological species is not 
significant. 

12.143 Measures are in place to prevent or respond to pollution incidents, and therefore, taking account of 
the ability of birds and otters to find alternative foraging areas in the event of a spill, no significant 
impacts are predicted if these occur during construction.  

12.144 Once operational, the increase in vessel activity is not considered sufficient to have a significant 
impact predicted on either otters, the North Caithness Cliffs SPA or qualifying bird species within 
the area. The Harbour's Oil Spill Contingency Plan will be up-dated accordingly to ensure that 
increased vessel activity will not result in an elevated risk of pollution incidents.  
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Table 12.9: Summary of Likely Environmental Effects of the proposed redevelopment. 
Receptor Sensitivity of 

receptor 
Description of impact  Short/medium/ 

longterm 
Magnitude 
of impact 

Significance 
of effect 

Significant/Not 
Significant 

Notes 

Construction phase 

Benthic Ecology (inter-related findings from Chapter 11: Marine Biodiversity) 

Permanent habitat loss  Negligible - low Construction activities (including 
reclamation of land) will result in 
complete loss or severe modification to 
intertidal and subtidal marine habitats  

Long term Negligible Minor (adverse) Not significant  

Temporary disturbance 
and loss of habitat Low 

Temporary works on the pier will 
potentially result in temporary 
disturbance and loss of habitat within 
the vicinity of Scrabster Harbour 

Short term Negligible Minor (adverse) Not significant  

Effects of increased 
suspended sediment 
concentrations and 
potential contamination 
release 

Low 

Dredging of the seabed and preparatory 
works for pier redevelopment is likely to 
disturb seabed sediments, resulting in 
an increase of SSC, particularly 
affecting filter feeding organisms 

Short term Low  Minor (adverse) Not significant  

Accidental pollution 
release Medium 

Accidental spillages could potentially 
contaminate the marine environment, 
harming benthic receptors 

Short term Negligible Negligible Not significant  

Fish and Shellfish (inter-related findings from Chapter 11: Marine Biodiversity) 

Effects of underwater 
noise arising from 
construction activities 

Low – high  
Noise generated by piling activities has 
the potential to cause injury and/or 
disturbance to fish receptors 

Short term Low Minor (adverse) 
Not significant 

 

Temporary disturbance 
and loss of habitat Low - medium 

Ancillary operation works such as 
entrenching of fuel and water pipelined, 
use of jack-up barge and pin piling 
could lead to temporary 
disturbance/loss of intertidal and 
subtidal marine habitat 

Short term Negligible Negligible - 
minor 

Not significant 

 

Effects of increased 
suspended sediment 
concentrations 

Low - high 

Dredging of the seabed and 
preparatory works for pier 
redevelopment is likely to disturb 
seabed sediments, resulting in an 
increase of SSC, and potential 

Short term Minor 
(adverse) 

Negligible – 
minor (adverse) 

Not significant 

 



 

Redevelopment of St. Ola Pier  |  EIA Report  Page 12-29 
www.rpsgroup.com 

Receptor Sensitivity of 
receptor 

Description of impact  Short/medium/ 
longterm 

Magnitude 
of impact 

Significance 
of effect 

Significant/Not 
Significant 

Notes 

physiological or behavioural disruption 
to fish and shellfish species 

Accidental pollution 
release Low - high 

Accidental spillages could potentially 
contaminate the marine environment, 
harming fish and shellfish receptors 

Short term Negligible Negligible 
Not significant 

 

Otters  

Habitat loss  Low Reclamation of land will result in loss of 
intertidal rock revetment along shoreline  

Short term Negligible Minor (adverse) Not significant  

Effects of underwater 
noise arising from 
construction activities 

Low  
Noise generated by piling activities has 
the potential to cause injury and/or 
disturbance to fish receptors 

Short term Low Minor (adverse) 
Not significant 

 

Effects of increased 
suspended sediment 
concentrations 

Low 

Dredging of the seabed and 
preparatory works for pier 
redevelopment is likely to disturb 
seabed sediments, resulting in an 
increase of SSC, and potential 
physiological or behavioural disruption 
to fish and shellfish species, 
diminishing prey availability 

Short term Minor 
(adverse) 

Negligible – 
minor (adverse) 

Not significant 

 

Accidental pollution 
release Low 

Accidental spillages could potentially 
contaminate the marine environment, 
harming benthic receptors 

Short term Negligible Negligible Not significant  

North Caithness Cliffs SPA  

Temporary disturbance 
from construction 
activities  

Low 

Temporary works will potentially result in 
temporary disturbance at the section of 
the SPA closest to the Harbour, by the 
(lighthouse)  

Short term Negligible Minor (adverse) Not significant  

Qualifying Species Present Within 500m of the Proposed Redevelopment (guillemot, kittiwake, razorbill, puffin) 

Habitat loss  Negligible - low Construction activities (reclamation of 
land and extension of St. Ola Pier) will 
result in loss of subtidal marine habitats  

Long term Negligible Minor (adverse) Not significant  

Temporary disturbance 
and displacement Low 

Temporary works on the pier, foreshore, 
and dredging will result in temporary 
disturbance and displacement of 
seabirds within Scrabster Harbour 

Short term Negligible Negligible Not significant  
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Translocation  The transporting and release of species or habitats from one 
location to another. For example, if an area of land is required 
permanently for a new development, species can be moved from 
that site to a suitable alternative location. 

Two-way vehicle flows  A person trip is a one-way journey by one person by any mode of 
transport, including walking, cycling, privately operated motor 
vehicles, or any public transport modes. A vehicle trip is a one-
way journey by a single privately operated motor vehicle 
regardless of the number of persons in the vehicle. Two-way trips 
refer to the total number of vehicle movements in both directions 
(i.e. with 200 westbound vehicles and 100 eastbound, there 
would be 300 two-way trips) 

Utilities The term utilities can also refer to the set of services provided by 
these organisations consumed by the public: Coal, electricity, 
natural gas, water, sewage, telephone, and transportation. 
Broadband internet services (both fixed-line and mobile) are 
increasingly being included within the definition. 

Water Framework Directive (WFD) EU directive which commits European Union member states to 
achieve good qualitative status of all waterbodies by 2015 
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