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Defined Terms 

Term Definition 

Aspen Array Area  The area in which the generation infrastructure for Aspen Offshore Wind 
Farm (OWF), including Wind Turbine Generators (WTGs) and Offshore 
Substation Platforms (OSPs) will be located.  

Cumulative Effects  The combined effect of the Proposed Development in combination with 
the effects from a number of different projects, on the same single 
receptor/resource.  

Design Envelope  A description of the range of possible elements that make up the 
Proposed Development’s design options under consideration, as set out 
in detail in the project description. This envelope is used to define the 
Proposed Development for Environmental Impact Assessment (EIA) and 
Habitats Regulation Appraisal (HRA) purposes when the exact engineering 
parameters are not yet known. This is also known as the “Rochdale 
Envelope” approach.  

EIA Regulations The collective term used to refer to the following:   
▪ The Electricity Works (Environmental Impact 

Assessment)(Scotland)  Regulations 2017;    
▪ The Marine Works (Environmental Impact Assessment) 

(Scotland)  Regulations 2017; and 
▪ The Marine Works (Environmental Impact Assessment) Regulations 

2007. 

Environmental Impact 
Assessment (EIA)  

A statutory process whereby planned projects must be assessed before a 
formal decision to proceed can be made. It involves assessment 
requirements outlined in the EIA Regulations, including the collection and 
consideration of environmental information, which fulfils the publication 
of an Environmental Impact Assessment Report (EIAR).  

Floating Foundations  The foundations on which the Wind Turbine Generators (WTGs) are 
installed.  

Habitats Regulation 
Appraisal (HRA)  

A process required under the Conservation (Natural Habitats, &c,) (as 
amended) Regulations 1994, the Conservation of Habitats and Species 
Regulations 2017; and the Conservation of Offshore Marine Habitats and 
Species Regulations 2017, (commonly known as the Habitat Regulations), 
which helps determine likely significant effects and (where appropriate) 
assesses adverse impacts on the integrity of European conservation sites 
and Ramsar sites. The process consists of up to three stages of 
assessment: screening, appropriate assessment and derogation. 

In-combination 
Assessment  

The in-combination assessment assesses whether potential impacts from 
other plans or projects, proposed or current, when combined with the 
Proposed Developments potential impacts, will result in adverse effects 
on the integrity of the designated site.  

Marine Directorate  The Directorate responsible for the integrated management of Scottish 
waters. Acts on behalf of the Scottish Ministers.  

Marine Directorate - 
Licensing Operations 
Team (MD-LOT)   

The Marine Directorate responsible for Section 36 Consents, and marine 
licensing within the Scottish inshore region (between 0 and 12 nautical 
miles (nm)) and in the Scottish offshore region (between 12 and 200 nm). 
MD-LOT acts on behalf of the Scottish Ministers.    

Marine Directorate - 
Science, Evidence, 

The scientific division of the Marine Directorate, responsible for provision 
of expert scientific, economic, and technical advice and services on issues 
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Term Definition 

Data and Digital (MD-
SEDD)   

relating to fisheries, aquaculture, marine renewable energy. It provides 
the evidence to support the policies and regulatory activities of the 
Scottish Government through a programme of monitoring and research 
as well as performing regulatory and enforcement activities.   

Marine Licence  Licence granted under the Marine (Scotland) Act 2010 and/or the Marine 
and Coastal Access Act 2009 where relevant.  

Offshore 
Environmental Impact 
Assessment Report 
(Offshore EIAR)  

The published report of the Environmental Impact Assessment (EIA) that 
will be undertaken for the Proposed Development.  

Offshore Substation 
Platform (OSP)   

Offshore platform consisting of High Voltage Alternating Current (HVAC) 
substations or High Voltage Direct Current (HVDC) substations.  

Offshore Transmission 
Cable Corridor (OTC 
Corridor)  

The area within which the Offshore Transmission Cables (OTCs) will be 
installed.  

Offshore Transmission 
Cables (OTCs)  

The subsea electricity cables running from Landfall in the region of 
Stonehaven to the Offshore Substation Platform(s) (OSP(s)) in Aspen 
Array Area. The OTCs will act as both a demand and supply cable. The 
OTCs will provide both traditional supply of power to grid but also ensures 
robust secure power supply to oil and gas assets when the Aspen Array 
Area is not generating sufficient renewable power to support their 
demand.  

Offshore Wind Farm 
(OWF)  

The proposed generation infrastructure comprising of Wind Turbine 
Generators (WTGs) and associated, Offshore Substation Platform(s) 
(OSP(s)), foundations and substructures and Inter-array Cables (IACs).  

Project  Aspen Offshore Wind Farm (OWF) - comprises the wind farm and all 
associated offshore and onshore components.  

Proposed 
Development  

The offshore components of the Project (Aspen Offshore Wind Farm) 
which include all offshore infrastructure associated with Aspen Array Area 
and the Offshore Transmission Cables (OTCs).  

Wind Turbine 
Generator (WTG)  

The wind turbine that generates electricity consisting of tubular towers 
and blades attached to a nacelle housing mechanical and electrical 
generating equipment.  
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Abbreviations 

Abbreviation Definition 

AA Appropriate Assessment 

AEoSI Adverse Effect on Site Integrity 

AfL Agreement for Lease 

BERR Business, Enterprise and Regulatory Reform 

BNNC Berwickshire and North Northumberland Coast 

CaP Cable Plan 

CBRA Cable Burial Risk Assessment 

CES Coastal East Scotland 

CMS Construction Method Statement 

CO Conservation Objective 

CoP Construction Programme 

CSIP Cetacean Strandings Investigation Programme 

CTV Crew Transfer Vessels 

DAS Digital Aerial Survey 

DP Decommissioning Plan 

ECOMMAS East Coast Marine Mammal Acoustic Study 

EMF Electro Magnetic Field 

EPS European Protected Species 

FCS Favorable Conservation Status 

FHG Frequency Hearing Group 

HF High Frequency 

HF High Frequency 

HiDef HiDef Aerial Surveying limited 

HRA Habitats Regulations Appraisal 

LSE Likely Significant Effect 

MD-LOT Marine Directorate - Licensing Operations Team 

MMMP Marine Mammal Mitigation Plan 

MMO Marine Mammal Observer 

MPCP Marine Pollution Contingency Plan 

MU Management Unit 

NPL National Physical Laboratory 
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Abbreviation Definition 

O&M Operation and Maintenance 

OMP Operation and Maintenance Programme 

PAM Passive Acoustic Monitoring 

PEMP Project Environmental Management Plan 

PS Piling Strategy 

PTS Permanent Threshold Shift 

SAC Special Area of Conservation 

SEL Sound Exposure Level 

SELcum Cumulative Sound Exposure Level 

SMASS Scottish Marine Animal Stranding Scheme 

SPL Sound Pressure Level 

SPLpeak Peak Sound Pressure Level 

SubA Subacoustech 

TTS Temporary Threshold Shift 

UXO Unexploded Ordnance 

VMP Vessel Management Plan 

 

Units 

Unit Definition 

dB Decibel 

GW Gigawatt 

hrs Hours 

Hz Hertz 

kg Kilogram 

kHz Kilohertz 

kJ Kilojoule 

km Kilometres 

km2 Kilometres squared 

m Meters 
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Executive Summary 

Cerulean Winds Aspen Project Limited hereafter referred to as “the Applicant” intends to build a new 

offshore windfarm, Aspen Offshore Wind Farm (hereafter referred to as ‘’the Project’’), situated in the 

North Sea, 84 km in distance from the Scottish coast with Peterhead at its closest point. The subject of 

the Offshore Environmental Impact Assessment Report (Offshore EIAR) is the offshore infrastructure of 

the Project seaward of Mean High Water Springs (MHWS) which is hereafter referred to as ‘the 

Proposed Development’. 

The Project is made up of both onshore and offshore components. The subject of this Offshore Report 

to Inform Appropriate Assessment (Offshore RIAA) is the offshore infrastructure only (the Proposed 

Development). This report provides information to support the Stage Two AA for the Proposed 

Development. 

A Stage One Habitat Regulations Appraisal (HRA) Screening Report was completed for the Proposed 

Development to determine whether the Proposed Development alone or in-combination with other 

plans and project would result in Likely Significant Effects (LSEs) on European sites in view of the sites’ 

Conservation Objectives. Two sites were considered at this stage, one of which advanced to Stage Two 

(AA). The Southern North Sea SAC was screened out of further consideration. The Proposed 

Development is considered to have no LSE on the feature (harbour porpoise) of the SAC, as there is 

thought to be little to no connectivity with this feature, due to the distance between the SAC and the 

Proposed Development. Consideration was given to the potential for the Proposed Development alone 

and in-combination with other plans and projects to result in an Adverse Effects on Site Integrity (AEoSI) 

of the Moray Firth SAC against the site’s conservation objectives. 

After detailed consideration of the potential for AEoSI and in light of embedded commitments 

(avoidance of effects by design measures) which are included as part of the Proposed Development, a 

conclusion was determined that no AEoSI will result from the Proposed Development alone or in-

combination with other plans and projects for the Moray Firth SAC. 
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2 Marine Mammals 

2.1 Introduction to Chapter 

 This Chapter presents the findings of the Offshore RIAA for marine mammal ecological 

receptors. Building on the conclusions of the screening stage, this chapter provides an 

assessment of AEoSI for those receptors that were identified as having Likely Significant Effects 

(LSE) in relation to the following European site: the Moray Firth SAC. 

 The assessment focuses on qualifying features of the sites that are sensitive to potential 

impacts from the Proposed Development, specifically bottlenose dolphins (Tursiops truncatus) 

the only marine mammal feature of the Moray Firth SAC. These receptors are considered in 

terms of their conservation objectives, sensitivity to impact pathways, and potential for AEoSI 

as a result of the impacts associated with the Proposed Development as shown in Section 2.5. 

2.2 Consultation 

 Consultation is ongoing for the Proposed Development, with the HRA Screening Report 

(Cerulean Winds Aspen Project Limited, 2025) submitted on the 31 January 2025 and feedback 

received from Marine Directorate - Licensing Operations Team (MD-LOT) on 14 May 2025 (see 

Offshore EIAR, Volume 3, Appendix 6.2: Offshore Scoping Opinion).  

 Comments received have been taken into consideration and actioned where appropriate and 

practicable during the development of the Offshore RIAA. 

 Consultation of relevance to marine mammals is presented in Table 2.1. 
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Table 2.1 Consultation Responses for Marine Mammals 

Date and Document Consultee Topic Comment Received How and Where Addressed in This Document 

24 March 2025, 
Scoping Opinion 

MD-LOT Marine 
Mammals 

With regards to the HRA screening as it relates to marine mammals and other megafauna, the 
Scottish Ministers, in line with the NatureScot and Natural England representations, are 
broadly content with the sites to be screened into the HRA process. However, in agreement 
with the Natural England representation, the Scottish Ministers advise that the Berwickshire 
and North Northumberland Coast SAC be included for potential impacts to the grey seals 
qualifying interest. Natural England have appended a report on that population status of grey 
seals to their representation, to which the Applicant is referred. 

The Berwickshire and North Northumberland Coast (BNNC) SAC lies 
approximately 218.5 km from the Aspen Array Area and 114.9 km from the 
Offshore Transmission Cable Corridor (OTC Corridor), at its closest point. Other 
SACs designated for grey seals are located closer to the Proposed 
Development, including the Isle of May SAC which is 210.6 km from the Aspen 
Array Area and 91.4 km from the OTC Corridor. Given that MD-LOT has 
accepted the exclusion of other SACs in the Offshore RIAA, it is expected that 
there will be no pathway for the impact on those and therefore also on the 
BNNC SAC due to greater distance.  
 
Furthermore, the report provided by Natural England (Thompson et al., 2016) 
indicates that “most foraging probably occurs within 100 km of a haul out 
site”. While some degree of connectivity between haul out sites is 
acknowledged, the report supports that the majority of foraging activity by 
grey seals occurs within 100 km range. In addition, NatureScot recommends a 
connectivity distance of a 20 km for grey seals (NatureScot, 2024). Therefore, 
the Aspen Array Area and OTC Corridor lie well beyond the typical foraging 
distance from the BNNC SAC. Based on this and agreement from NatureScot, 
the BNCC SAC has not been included in the Offshore RIAA. 

 NatureScot Marine 
Mammals 

An HRA Screening Report has been submitted with the EIA Scoping Report, which is 
welcomed. 
 
Table 4-4 details the impacts to be scoped in and out, which we are content with. Operational 
noise is not specifically mentioned; however, we assume that this would be included under 
the general title of “Direct impact via underwater noise propagating through the water 
column from the source to the feature”. 
We agree with the conclusion that the Moray Firth SAC is screened in. 

The response provided by NatureScot has been noted, and therefore 
operational noise has been included within the appropriate assessment 
section. ‘Noise related impacts associated with floating foundations’ is 
assessed in paragraphs 2.5.127 to 2.5.140. 

 Natural 
England 

Marine 
Mammals 

It is Natural England’s advice that the Berwickshire and North Northumberland Coast (BNNC) 
SAC should be included/retained at the screening stage and taken forward to Appropriate 
Assessment (AA). 
 
While it is likely that AEoSI will be ruled out at the AA stage, we advise that this designation be 
screened in at the LSE stage, as potential impact pathways exist. Given the mobile nature of 
the species considered, the potential foraging ranges of grey seals from the BNNC SAC 
encompasses the Aspen Array Area. 
 
Berwickshire and North Northumberland Coast SAC (Grey Seal - Halichoerus grypus). 
 
It is Natural England’s conclusion that a potential impact pathway exists between the Aspen 
Array Area and the BNCC SAC for grey seals which straddles Scottish and English waters. 
Additionally, the Farne Islands, in English waters, also supports the largest grey seal colony in 
the BNNC SAC. 
Evidence has been provided in HRA Stage 1 LSE Screening Reports from other projects within 
the vicinity of the Aspen Array Area that suggests that grey seal movement, from coastal sites 
along the northeast coast of the UK, may overlap with the Aspen Array Area. This is further 
supported by the Sea Mammal Research Unit Report to Natural England (Thompson et al, 
2016) appended to this advice. 
 

The BNNC SAC lies approximately 218.5 km from the Aspen Array Area and 
114.9 km from the OTC Corridor, at its closest point. Other SACs designated 
for grey seals are located closer to the Proposed Development, including the 
Isle of May SAC which is 210.6 km from the Aspen Array Area and 91.4 km 
from the OTC Corridor. Given that MD-LOT has accepted the exclusion of other 
SACs in the Offshore RIAA, it is expected that there will be no pathway for the 
impact on those and therefore also on the BNCC SAC due to greater distance.  
 
Furthermore, the report provided by Natural England (Thompson et al., 2016) 
indicates that “most foraging probably occurs within 100km of a haul out site”. 
While some degree of connectivity between haul out sites is acknowledged, 
the report supports that the majority of foraging activity by grey seals occurs 
within 100 km range. In addition, NatureScot recommends a connectivity 
distance of a 20 km for grey seals (NatureScot, 2024). Therefore, the Aspen 
Array Area lies well beyond the typical foraging distance from the BNNC SAC. 
Based on this and agreement from NatureScot, the BNCC SAC has not been 
included in the Offshore RIAA. 
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Date and Document Consultee Topic Comment Received How and Where Addressed in This Document 

Given this evidence regarding grey seal foraging ranges, it is Natural England’s advice that a 
potential impact pathway exists, and therefore the BNNC SAC should be included in the 
screening stage and taken forward to AA. 

3 July 2025, Virtual 
Meeting 

NatureScot Screening of 
BNNC SAC 

NatureScot confirmed agreement with the approach of screening out the BNNC SAC. n/a 
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2.3 Screening Summary, Design Parameters and Project Commitments 

Introduction 

 The following site, as shown in Figure 2.1, has been screened in for marine mammal receptors: 

▪ Moray Firth Special Area of Conservation (SAC); 

▪ Bottlenose dolphin 

 The existing environment for marine mammals is detailed in the Marine Mammal Baseline 

Technical Report (see Offshore EIAR, Volume 3: Appendix 11.1: Marine Mammals and Other 

Megafauna Technical Baseline Report), which should be read alongside this document. This 

assesses the range, abundance and density of marine mammals that could potentially be 

affected by the Proposed Development, informed by a desktop review of existing data and 

resources, and site-specific surveys. 

 As defined in Offshore EIAR, Volume 3, Appendix 6.3: Offshore HRA Screening Report) the 

following impacts are screened into the assessment during the construction, operation and 

maintenance (O&M) and decommissioning phases: 

▪ Effects from underwater noise; 

▪ Both physical/physiological effects; and 

▪ Behavioural responses. 

▪ Vessel collision risk;  

▪ Vessel disturbance; 

▪ Accidental pollution; and 

▪ Changes to prey.
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Sites and Impacts Assessed 

 The site and associated features that are assessed within this Chapter are: 

▪ Moray Firth SAC 

▪ Bottlenose dolphin 

 A number of impacts were screened into the marine mammal assessment, this section 

summarises the information used to estimate the magnitude of the potential impacts on the 

relevant qualifying species of the SAC.  The aim of this section is not to replicate the information 

within the Offshore EIAR and associated appendices, but to present a summary of the key data 

used to inform the HRA. A more detailed analysis is presented in Offshore EIAR, Volume 2, 

Chapter 11: Marine Mammals and Other Megafauna in the Offshore EIAR. 

Underwater Noise 

 The Aspen HRA Screening Opinion (Offshore EIAR, Volume 3, Appendix 6.2: Offshore Scoping 

Opinion) identified several activities which have the potential to introduce a pathway of effect 

on marine mammals in relation to underwater noise. The potential effects marine mammals 

may experience resulting from underwater noise are dependent on the characteristics of the 

noise source, this includes the frequency and amplitude, both of which alter the pressure 

generated by a sound wave, which in turn determines the perceived loudness of a sound. Other 

factors include attenuation of the noise from the source location and the distance of the sound 

source from the receptor species. Additionally, different life stages and situations can 

determine the sensitivity a species and individual animal has to noise. Offshore EIAR, Volume 

2, Chapter 11: Marine Mammals and Other Megafauna and Offshore EIAR, Volume 2, Chapter 

10: Fish and Shellfish Ecology assess underwater noise impacts resulting from the following 

sources: 

▪ Piling; 

▪ UXO clearance; 

▪ Geophysical surveys; 

▪ Other construction activities; and 

▪ Noise related impacts associated with floating foundations. 

 The effects on marine mammals from underwater noise which are relevant to this assessment 

can be summarised by: 

▪ Physical/physiological effects (e.g. mortality, non-recoverable injury, Permanent Threshold 

Shift (PTS) in hearing, Temporary Threshold Shift (TTS) in hearing, recoverable injury); 

and/or 

▪ Behavioural responses (e.g. stress, displacement, disturbance). 
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 To assess the impacts of underwater noise, noise sources are typically categorised as either 

‘impulsive’ or ‘non-impulsive’ (Southall et al., 2019). Impulsive sources tend to have a high peak 

sound pressure, short duration, fast rise-time and broad frequency content at source (e.g. 

explosives, impact piling and seismic airguns). Non-impulsive sources however have a 

continuous non-pulsed sound (e.g. vessel engines, sonars, vibro-piling and drilling). 

 Sound plays a crucial role in an individual's ability to perform normal functional behaviours and 

activities, as well as their capacity to reproduce and survive. Sound can interfere with an 

individual’s communication ability and/or predator/prey detection for example, which can 

result in individual and population level consequences (e.g. alterations in individual fitness, 

abundance, and diversity) and may affect the overall viability of a species (Popper et al., 2014). 

The higher the amplitude of the sound source and the longer the exposure duration, the 

greater the likelihood of biological impacts due to behavioural disturbances (Popper et al., 

2014). 

 Different marine mammal species have distinct hearing sensitivity thresholds, as a result 

different species detect underwater noise at varying frequency bands. These differences in 

hearing thresholds allow for the assessment of how certain noise sources will be detected and 

thus affect the marine mammal species identified in the vicinity of the Proposed Development. 

Underwater noise can only impact marine mammal hearing if the frequency is within their 

hearing range. Southall et al. (2019) categorised marine mammal Functional Hearing Groups 

(FHGs) of similar species to reflect the broad differences in hearing capabilities among the taxa. 

 Exposure to loud noises can result in a reduction in hearing sensitivity at frequencies, referred 

to as a shift in hearing threshold. With respect to noise assessments for marine mammals, using 

the criteria outlined in Southall et al. (2019), there are two types of impacts considered, PTS 

and TTS in hearing. PTS is defined as a permanent change in an individual’s hearing sensitivity 

to a specific frequency range, with this change attributed to damage to the structure within the 

ear. TTS is however a temporary change in the hearing sensitivity of an individual to a specific 

frequency range, and an individual has the ability to recover from the impact (i.e. hearing 

returns to ‘normal’ over time). 

 Noise modelling has been undertaken by Subacoustech Environmental (SubA) to assess the 

potential effects on marine mammals as a result of the Proposed Development noise 

generating activities. Pile driving impact ranges were determined by completing a quantitative 

noise modelling assessment using the INSPIRE underwater noise model. Further details are 

included in Offshore EIAR, Volume 3, Appendix 3.1: Underwater Noise Technical Report of the 

Offshore EIAR.  

 Four locations have been selected for the assessment of PTS and disturbance from pile driving 

anchors: the north corner (N) of the Offshore Array at 104.9 m depth, the east edge (E) of the 

Offshore Array at 108.4 m, west corner (W) at 107.5 m and the south corner (S) 94.5 m. In 

addition, one location has been selected for assessment of PTS and disturbance from jacket 

piles, the centre location (C) at 98.2 m depth. The WCS is based on the installation of four piles 

in one day, with a maximum of 3,500 kJ hammer energy. 
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 A standard approach of predictive noise modelling, that meets the requirements set by the 

National Physical Laboratory (NPL) Good Practice Guide 133 for underwater noise 

measurement (Robinson et al., 2014), have been used to assess the potential effects on marine 

mammals as a result of other activities including cable laying, dredging and trenching, vessel 

noise and UXO clearance. Operational noise has been calculated using the Tougaard et al. 

(2020) calculator for fixed foundations uplifted by 12 dB (see Offshore EIAR, Volume 3, 

Appendix 3.1: Underwater Noise Technical Report of the Offshore EIAR for further details).  

Auditory Injury 

 The main impact for marine mammals associated with offshore developments will be as a result 

of underwater noise produced during the construction phase of development.  Auditory injury 

in relation to construction activities (e.g. pile driving and UXO clearance) is most likely to occur 

when the source frequencies overlap with the range of peak sensitivity for the receptor species, 

as opposed to the whole frequency hearing spectrum (Kastelein et al., 2013). 

 Southall et al. (2019) proposed weighted functions to each FHG. These functions span the 

entire frequency band of a FHG, as direct mechanical damage to the auditory system is confined 

to the species' audible frequency range. Impact ranges related to cumulative Sound Exposure 

Level (SELcum) indicate the distance within which an animal may sustain injury if it remains in 

the impact zone during a construction event. Conversely, impact ranges related to peak Sound 

Pressure Level (SPLpeak) denote the distance within which an animal may experience 

instantaneous injury.  

 For undertaking a quantitative assessment, SEL values are calculated over the duration of a 

discrete noise exposure event. This calculation is cumulative, accounting for multiple repeated 

noise exposures occurring in quick succession and weighted for the relevant FHG. 

Consequently, SEL can be determined for both impulsive (i.e. multiple hammer strikes during 

installation of anchor piles) and non-impulsive sound sources (i.e. vessel operational noise). 

The PTS onset thresholds from impulsive and non-impulsive noise used in this assessment are 

those presented in Southall et al. (2019; Table 2.2 and Table 2.3).  

 Bottlenose dolphins are dependent on sound for communication, foraging, and navigation, 

hence are sensitive to underwater noise. Bottlenose dolphins are classified as High Frequency 

(HF) cetaceans, with a generalised hearing range between 150 Hz and 160 kHz (NMFS, 2024; 

Southall et al., 2019). The thresholds for PTS onset for bottlenose dolphin (HF cetacean) are 

presented in Table 2.2 and Table 2.3.



  

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
19 of 90 

 

Table 2.2 Permanent Threshold Shift and Temporary Threshold Shift-Onset Thresholds for Impulsive 
Noise (Southall et al., 2019) 

Species FHG Cumulative 
PTS (SELcum 
dB re 1 µPa2s 
weighted) 

Instantaneous 
PTS (SPLpeak 
dB re 1 µPa 
unweighted) 

Cumulative 
TTS (SELcum 
dB re 1 µPa2s 
weighted) 

Instantaneous 
TTS (SPLpeak 
dB re 1 µPa 
unweighted) 

Dolphin Species: 
(bottlenose 
dolphin) 

High 
Frequency 
cetacean 

185 230 170 224 

Table 2.3 Permanent Threshold Shift and Temporary Threshold Shift-Onset Thresholds for Non-
Impulsive Noise (Southall et al., 2019) 

Species FHG Cumulative PTS 
(SELcum dB re 1 
µPa2s weighted) 

Cumulative TTS 
(SELcum dB re 1 
µPa2s weighted) 

Dolphin Species: (bottlenose dolphin) HF cetacean 198 178 

 Regarding UXO clearance, most of the acoustic energy produced by high order detonation is 

below a few hundred Hz, decreasing on average by about SEL 10 dB per decibel above 100 Hz, 

and there is a pronounced reduction in energy levels above 5-10 kHz (von Benda-Beckmann et 

al., 2015; Salomons et al., 2021). Recent evidence has found that the sound produced during 

UXO high order detonation has lower frequency components (<100 Hz) than previously 

assumed (Robinson et al., 2022). Therefore, the primary acoustic energy from a high-order UXO 

detonation is below the region of greatest sensitivity for bottlenose dolphins (Southall et al., 

2019). 

 UXO underwater modelling has assumed that a maximum explosive charge in each device is 

present and either detonates with the clearance (high-order) or a clearance method such as 

deflagration (low-order) can be used. It is likely that a low-order technique will be the primary 

method of UXO clearance, with high order clearance only to occur where low-order is not viable 

(due to e.g. the position and or condition of the UXO) or where low-order has not been 

successful in making the UXO safe and as such, is the worst-case scenario. 

 UXO clearance will be licensed under a separate Marine Licence but it has been included in this 

Offshore RIAA for illustrative purposes. A detailed UXO survey will be completed prior to 

construction to determine the maximum size of the UXO, number of UXOs to be cleared and 

clearance methods. 

 The maximum equivalent charge weight for the potential UXO devices that could be present 

within the Aspen Array Area has been estimated as 907 kg based on the range of UXO’s 

identified across other OWFs. This has been modelled alongside smaller devices, with the range 

of charge weights (TNT equivalent) modelled being 25, 55, 120, 240, 525, 698, and 750 kg. In 

each case, an additional donor weight of 0.5 kg has been included to initiate detonation.  A low-

order clearance scenario has been modelled using a donor charge of 0.25 kg. 

 For bottlenose dolphin CES population, the worst-case scenario has been selected based on 

the maximum overlap with the MU and with the 2 km area from the shore, where the 

bottlenose dolphin density is the highest. 
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 With respect to non-impulsive noise (or continuous noise) sources resulting from other works 

during construction, including cable laying, dredging, rock placement and trenching. The 

impact ranges for these noise sources are considered using a precautionary assessment 

scenario of constant operations for 24 hours (see Offshore EIAR, Volume 3, Appendix 3.1: 

Underwater Noise Technical Report of the Offshore EIAR for further details). 

 Geophysical surveys are a source of underwater noise. The duration and equipment use as part 

of the geophysical surveys for the Proposed Development are still unknown, therefore 

examples of different equipment normally used in these surveys has been used for the 

assessment. 

 Underwater noise levels during the operation and maintenance phase are expected to be 

considerably lower than those of the construction phase and limited to noise generated from 

operational turbines. Underwater noise from an operational floating wind turbine is mainly 

generated by turbine generators and gear boxes which radiates into water and seabed via the 

partially submerged turbine tower (Risch et al., 2023). The noise level of a floating WTG is 

expected to be lower than a fixed-bottom monopile foundation, resulting in a smaller spatial 

extent of potential impact. 

Behavioural Disturbance 

 Underwater noise can not only lead to direct physical impacts on marine mammals, but it also 

has the potential to cause indirect impacts through behavioural responses. Behavioural 

responses in marine mammals include stress, displacement and disturbance (Brandt et al., 

2011; Culloch et al., 2016; Graham et al., 2019; Pirotta et al., 2014; Stone et al., 2017), which 

can have overall consequences on a receptor’s fitness, via effects such as a decrease in foraging 

opportunities (Nabe-Nielsen et al., 2018).  

 A quantitative approach has been taken to assess the effect of disturbance on marine mammal 

receptors resulting from piling and UXO clearance. While for other construction activities and 

geophysical surveys a quantitative assessment has been undertaken as there is currently no 

guidance on thresholds to assess behavioural disturbance.  

 Disturbance from piling is assessed using a dose-response approach, based on current best 

practice methodology to provide evidence-based estimates rather than using the fixed 

behavioural threshold approach. A dose-response function is used to quantify the probability 

of a response from an individual to a certain stimulus or stressor, which will vary according to 

the dose received (Dunlop et al., 2017) and it assumes that not all individuals will respond. The 

dose-response is based on harbour porpoise data, which is used as a proxy for other cetaceans 

(including bottlenose dolphins) in the absence of species specific data and acknowledging it as 

highly precautionary due to harbour porpoise being particularly sensitive to acoustic 

disturbance. Noise contours were generated at 5 dB intervals and overlain on bottlenose 

dolphin density surfaces to predict the number of animals disturbed. In addition, Level B 

harassment thresholds have been included in the Offshore EIAR due to the overly 

precautionary nature of using harbour porpoise dose response for bottlenose dolphin. Details 

of the assessment for underwater noise disturbance can be seen in Offshore EIAR, Volume 2, 

Chapter 11: Marine Mammals and Other Megafauna. 
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 iPCoD modelling was used to inform potential for population level impacts from the predicted 

amount of disturbance resulting from piling. Details on the parameters and assumptions used 

in iPCoD modelling are outlined in Offshore EIAR, Volume 3, Appendix 11.2: iPCoD Modelling 

Report. 

 Disturbance for UXO clearance is assessed using both an Effect Deterrence Range (EDR) has 

been used to determine the impact area and TTS as a proxy to calculate the number of 

individuals impacted. The impact range of high-order clearance is 26 km as recommended by 

Tougaard et al. (2013) based on calculations using data from Dähne et al. (2013). There is 

currently no formal guidance for disturbance from low order detonations, however a 5 km EDR 

has been frequently assumed for low order detonations and has therefore been adopted within 

the assessment (JNCC, 2023).  

Vessel Collision Risk 

 Marine mammals found in and around the Proposed Development and in the wider North Sea 

would be expected to be habituated to the presence of vessels, thus should be able to detect 

and avoid vessels.  Nevertheless, as a precautionary approach the risks posed by vessel 

collisions with marine mammals have been considered.  

 The Aspen Array Area experiences low vessel traffic density, with one area with moderate 

density at the Buchan Oil Field and a route from it to Aberdeen. The OTC Corridor has low-

moderate vessel traffic density, with a density hotspot close to Aberdeen. The main vessel 

types recorded within both at the Aspen Array Area and OTC Corridor were tug and service 

vessels, fishing vessels, and cargo vessels. For further details see Offshore EIAR, Volume 2, 

Chapter 14: Shipping and Navigation. 

 Whilst an individual has the potential to avoid the risk, if a receptor does collide with a vessel 

there is a limited potential for recovery resulting from the worst-case impact (see Offshore 

EIAR, Volume 2, Chapter 11: Marine Mammals and Other Megafauna). Studies have shown that 

larger vessels are likely to impose the most severe or lethal injuries to marine mammals (with 

vessels over 80 m in length causing the greatest damage (Laist et al., 2001)). Studies have also 

shown vessels travelling at greater speeds are considered to be more likely to collide with 

marine mammals (Schoeman et al., 2020). 

 Marine mammals have demonstrated being able to detect and avoid vessels (Mills et al., 2023; 

Erbe et al., 2019). However, whilst this behaviour has been studied vessel collisions are known 

to occur, this is thought to be the result of distractions during foraging and social interactions, 

or due to the inquisitive nature of marine mammals (Wilson et al., 2007). Therefore, the 

increased vessel movements, especially those without recognised vessel routes, can pose an 

increased risk of vessel collision to marine mammals. 
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 There is currently a lack of information on the frequency of occurrence of vessel collision as a 

source of marine mammal mortality and there is little evidence from marine mammals 

stranded in the UK that injury from vessel collision is an important source of mortality. Both the 

Scottish Marine Animal Stranding Scheme (SMASS) and Cetacean Strandings Investigation 

Programme (CSIP) record strandings of marine mammals and undertake investigations to 

determine causes of fatalities wherever possible. SMASS record and investigate all marine 

mammal strandings reported to them in Scotland, and the CSIP record and investigate all 

recorded strandings of cetacean species in the UK.  Nine strandings of bottlenose dolphin were 

reported by CSIP in 2022, with three investigated by post-mortem with cause of death not 

being identified as physical trauma (CSIP, 2023). The most recent SMASS report for 2023, 

recorded 444 cetacean strandings, with 78 cetaceans necropsied and physical trauma as a 

result of vessel strike was not found to be the cause of death for any of the species included in 

this assessment (Brownlow et al., 2024). 

 With respect to this assessment, bottlenose dolphins will largely avoid collision because they 

are relatively small, highly mobile, and given observed responses to noise, are expected to 

detect vessels in close proximity. Predictable and slow vessel movement is known to be a key 

aspect in minimising the potential risks to marine mammals imposed by vessel traffic (Nowacek 

et al., 2001; Lusseau, 2003; 2006). 

 During the construction phase, a maximum of 52 installation vessels (excluding helicopters) will 

be present within the Aspen Array Area at any one time (although a realistic number is eight to 

10 vessels), resulting in a maximum of 1,234 vessel return trips over the four-year construction 

period (Table 2.5). Vessels that will be used during the construction phase include installation 

vessels and smaller support vessels. A full list is provided in Table 2.5. 

 During the operations and maintenance phase, a maximum of 11 vessels will be present within 

the Aspen Array Area at any one time, resulting in a maximum of 7,665  vessel return trips over 

the 35-year operational period, and a maximum of 219 vessel return trips per year (Table 2.5). 

Vessels that will be used during the operations and maintenance phase include crew transfer 

vessels, jack-up vessels, cable repair vessels and other vessels (Table 2.5).   

 For decommissioning the number of vessels is anticipated to be similar in nature, but of lower 

magnitude, to the construction phase, as decommissioning activities will mostly be a reversal 

of the installation process The type of decommissioning vessels available at the time of 

decommissioning is unknown. Therefore, the worst case assumption is that the same number 

of vessels present and trips as during the construction phase.   
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 Construction vessels are large (up to 80-100 m long), which normally stay offshore for 2-4 

weeks before returning to port. They are either stationary (e.g. using dynamic positioning), 

jacked up or slow-moving on-site. The majority of vessels found within the Proposed 

Development site boundary will be Crew Transfer Vessels (CTVs). They are between 18 and 30+ 

meters in length, typically comprising twin aluminium hulls combined with high power 

propulsion system to obtain high bollard push against the wind turbine for transfer procedure 

of technicians offshore. Vessels transiting to site have the maximum potential for vessel 

collision risk with marine mammals. For all phases of the Proposed Development, vessel traffic 

will move along designated routes around the Aspen Array Area, and to/from port to the 

offshore infrastructure, as detailed within the VMP (C-OFF-12). 

Vessel Disturbance 

 Vessel disturbance is expected to be driven by a combination of underwater vessel noise and 

the physical presence of the vessel itself (e.g. Pirotta et al., 2015), however it is often difficult, 

if not impossible, to attribute the cause of disturbance to one and/or the other. Therefore, 

disturbance from vessels is to be assessed separately from the underwater noise assessment, 

covering disturbance driven by both underwater noise and vessel presence. 

 Behavioural responses to vessel disturbance have been studied in a range of marine mammals, 

including bottlenose dolphins, with results showing disruption to socialisation, foraging and 

resting behaviours, as well as changes to vocalisation patterns and even alterations to swim 

speeds in high vessel activity areas (Koroza and Evans, 2022; Pellegrini et al., 2021; Marley et 

al., 2017; Pirotta et al., 2015; Piwetz, 2019). However, research has indicated many marine 

mammal species are able to become habituated to increased vessel traffic, with no effect on 

local populations (Lusseau et al., 2011; Sini et al., 2005). It has been documented that 

bottlenose dolphins exhibit behavioural responses (e.g., surface-active behaviours) to an 

increase in number and/or close approaches by vessels (Lusseau, 2006; Heiler et al., 2015). 

Activities that have the potential to result in a disturbance from the physical presence of vessels 

are greater during the construction phase when more vessels are on site, undertaking 

geophysical surveys, UXO clearance, piling and other construction activities, such as seabed 

preparation and cable laying. 

 While the presence of vessels will be a factor during all phases of the development, disturbance 

from vessel noise is only likely to occur where increased noise from vessel movements is 

greater than the background ambient noise. The magnitude and characteristics of vessel noise 

varies depending on ship type, ship size, mode of propulsion, operational factors and speed 

with vessels of varying size producing different frequencies, generally lower frequency with 

increasing size (Wilson et al., 2007). The amount of noise that a ship produces is largely 

dependent on the speed of the vessel, the acoustic quality of equipment on board (i.e. 

generators, cranes) and whether sound-reducing technologies and sound-dampening 

materials have been used. A key factor here is if the ship's propellor has been designed and 

maintained to reduce cavitation. 
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 There will be an increase in the level of non-impulsive and continuous sound within and around 

the Proposed Development due to the presence of medium to large-sized construction vessels. 

Vessels and associated equipment generally emit low frequency noise, such as large vessels (up 

to 10 kHz), small vessels (up to 40 kHz), low-frequency active sonar (<1 kHz) and mid-frequency 

active sonar (1-10 kHz; Duarte et al. 2021).  

 Noise from support and supply vessels (50 to 100 m in length) are expected to have broadband 

root mean square (RMS) SPL source levels ranging 165 to 180 dB re 1μPa @1m, with the 

majority of energy below 1 kHz (Oslo and Paris Conventions (OSPAR), 2009), whereas large 

commercial vessels (>100 m in length) produce relatively loud (180-190 SPLrms dB re 1μPa @1m 

or greater) and predominately low frequency sounds, with the strongest energy concentrated 

below several hundred Hz (OSPAR, 2009; Erbe et al., 2019). Small vessels are reported to emit 

source levels of 130-175 SPLrms dB 1μPa@1 m with higher frequency bands (above 1kHz) 

compared to large ships (Erbe et al., 2019). These frequencies overlap across the hearing 

sensitivity range of delphinids (i.e., 150 Hz – 160 kHz) (Southall et al., 2019). 

Accidental Pollution 

 The impact that pollution can cause to marine mammals can lead to a reduction in an 

individual’s health or fitness (e.g. a reduction in reproduction rate or foraging success) and can 

lead to both direct (e.g. ingestion of pollution) and indirect (e.g. impact on prey species) 

mortality. Across all stages of development there is potential for the accidental release of 

pollutants from vessels and/or equipment utilised. Pollutants may include diesel fuel, bentonite 

(from drilling activities), lubricants, grease and oils and anti-fouling biocides.  

 If an accidental pollution event were to occur, it is possible that marine mammals could come 

into contact with contaminants. Direct impacts include ingestion, inhalation, and absorption all 

of which may result in physiological responses with health and long-term survival and/or 

reproduction consequences, the most serious of which could damage the respiratory system 

(Helm et al., 2015). Indirect impacts include short- and long-term reductions in food availability, 

disruption to social bonds, reduced reproduction, and/or cumulative effects on individuals, 

populations, as well as the ecosystem (Helm et al., 2015). 

 Marine mammals however are a highly mobile receptor, therefore any contact with 

contaminants is expected to be brief. Helm et al. (2015) states that wild dolphins appear to rely 

on tactile indicators to detect and avoid oil, thus making it unlikely an individual would be 

subjected unknowingly to prolonged or repeated exposure of contaminants. Studies on marine 

mammals have also shown the ability to detect surface slicks, Geraci and St. Aubin (1984) 

reported captive bottlenose dolphins were able to visually discriminate between contaminated 

and non-contaminated water, avoiding surfacing in areas which contained oil slicks.  
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Changes to Prey 

 Marine mammals are dependent on fish as a prey source, therefore there is potential for an 

indirect effect on marine mammals resulting from a direct effect on fish species or those 

habitats which support them. During the construction phase of development, there is potential 

for impacts on fish species, these include direct damage (e.g. crushing) and disturbance, a 

temporary increase in suspended sediment concentration and sediment deposition, seabed 

disturbance leading to the release of sediment contaminants and/or accidental contamination, 

and additional underwater noise and vibration leading to mortality, injury, behavioural changes 

or auditory masking in fish.  

 Prey availability can also be affected by loss of habitat, loss/disturbance of invertebrate species 

and displacement of fish from fishing grounds (and associated effect on reproductive success 

and survival) due to the presence and installation of the WTGs. The presence of WTGs may 

exclude fish from suitable habitat by providing a physical or perceptual barrier or producing 

levels of noise that result in avoidance behaviour. Whilst it is considered that alternative 

feeding areas may be available to marine mammals, the Aspen Array Area and OTC Corridor 

may create a net loss of available feeding area. There may also be a knock-on effect on adjacent 

fish populations arising from increased competition for prey species in adjacent areas (AECOM, 

2010). 

 Bottlenose dolphins are generalist feeders and have therefore demonstrated a varied diet with 

the ability to adapt to changes in availability in prey species. Key prey species include whiting, 

cod, squid, sprat and eel (Santos et al. (2001), Hernandez-Milian et al. (2015)). 

 Fish are vulnerable to underwater noise associated with piling or UXO clearance with different 

species having varying sensitivity to construction activities (Popper et al., 2014). The impacts 

can have a range of effects including behavioural changes, TTS and recoverable injury and 

mortality, with the extent of impact dependent on the prey species group. Whilst underwater 

noise associated with piling or UXO clearance may result in localised mortality of fish, this is not 

predicted to result in wider scale effect or have potential to result in population level impacts. 

Whilst disturbance associated with underwater noise may displace fish from a local area, the 

behaviour of fish in response to underwater noise is highly variable (e.g. Hawkins et al., 2014), 

and dependent on the behaviour which the fish is engaged with (e.g. Skaret et al., 2005).
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Impacts Screened out of the Assessment 

 The impacts scoped out of the marine mammal assessment with associated justifications is 

provided in Table 2.4. 

Table 2.4 Impacts Screened out from the Marine Mammal Assessment 

Impact Scoped out Justification 

Entanglement There is no direct impact pathway as a result of the 
physical structure presence within the 
movement/migratory zone for the feature. The Aspen 
Array Area is located in the Greater North Sea (GNS) 
Management Unit1 (MU), while the Moray Firth SAC is 
located in the Coastal East Scotland (CES) MU. Therefore, 
there is no overlap between the SAC feature and the 
Aspen Array Area and no pathway for effect. 

Barrier Effect There is no direct impact pathway as a result of the 
physical structure presence within the 
movement/migratory zone for the feature. Moray Firth 
SAC is located in the CES MU which does not overlap with 
the Aspen Array Area (located in the GNS MU); as such 
there is no pathway for effect. 

Collision risk with floating turbine 
foundations 

Moray Firth SAC is located in the CES MU which does not 
overlap with the Aspen Array Area; as such there is no 
pathway for effect. 

Disturbance from EMF emitted by 
cables present within the 
movement/migratory zones of the 
feature. 

There is no evidence of EMF from array areas or export 
cables having an effect (positive or negative) on marine 
mammals (Copping and Hemery, 2020). Therefore, direct 
impacts of EMF on marine mammals are negligible. 
Indirect impacts of EMF are considered in changes to 
prey assessment. The Moray Firth SAC does not overlap 
with the Aspen Array Area or OTC Corridor, therefore 
there is no pathway for effect. 

Parameters Assessed 

 In order to allow flexibility in potential design options a design envelope approach to impact 

assessment (also known as a ‘Rochdale Envelope’) has been taken, see Offshore EIAR, Volume 

1, Chapter 3: Project Description. 

 The Design Envelope for marine mammals is shown in Table 2.5. This identifies the worst-case 

design scenario for each impact pathway and European site receptor assessed.  This represents 

the ‘worst case’ or highest level of potential impact from the Proposed Development to marine 

mammals and all other design options should lie within this limit.

 
1 A MU typically refers to a geographical area in which the animals of a particular cetacean species are found, 
to which management of human activities is applied. It may be smaller than what is believed to be a 
‘population’, to reflect spatial differences in human activities and their management (IAMMWG, 2023). 
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Table 2.5 Design Envelope Assessed for Marine Mammals 

Potential Impact and Effect Embedded Commitment Proposed Development Design Envelope Parameters Justification 

Construction 

Underwater Noise - Injury and 
Disturbance from piling 

C-OFF-07, C-OFF-08, C-OFF-
18, C-OFF-19, C-OFF-53 

WTGs 
▪ 72 WTGs with 6 anchors per WTG; 
▪ Maximum of 324 anchors; 
▪ Maximum hammer energy of 2,400 kJ; 
▪ Maximum 3.33 hours piling per anchor; 
▪ Maximum of 3 anchors installed per day; 
▪ Maximum anchor pile diameter of 4.5 m; 
▪ Maximum number of piles installed in 24hrs: 4;  
▪ Maximum number of piling days: 112 (assuming three piled anchors per day); and 
▪ Soft start 20 mins at 15% hammer energy with a blow rate of 10 blows/min. 

 
Offshore Substation Platforms (OSPs) 

▪ Maximum of three fixed jacket platforms; 
▪ Maximum 2 pin piles per leg; 
▪ Maximum pile diameter of 3 m; 
▪ Maximum hammer energy of 3,500 kJ, maximum 3.33 hours per jacket pile; 
▪ Maximum of 4 pin piles installed per day; 
▪ Maximum number of piles installed in 24hrs: 4; and 
▪ Soft start 30 mins at 10% hammer energy with a blow rate of 10 blows/min. 

 
Total duration of piling = 112 days (WTGs) + 12 days (OSPs) = 172 days 
Anchor piling: 2028 -2030 
OSP piling: 2029 and 2030 

The scenario with the maximum number of piling days 
represents the temporal worst case. 
 
The scenario with the maximum predicted impact range for 
underwater noise represents the spatial worst case. 

Underwater Noise – Injury and 
Disturbance from UXO clearance 

C-OFF-07, C-OFF-08, C-OFF-
41,, C-OFF-53 

The type, size and number of possible UXO that might require clearance is currently unknown. The 
primary method will be low-order deflagration, with high-order being assessed as the worst-case 
scenario. 
 
An illustrative assessment is presented using charge weights (TNT equivalent) ranging from 25 to 907 kg, 
with an additional donor weight of 0.5 kg, for high order detonation. A charge weight of 0.25 kg is used 
to provide an illustrative assessment of a low order (deflagration) detonation. 

Any UXO clearance will be licensed under a separate 
Marine Licence but is included in this Offshore EIAR for 
illustrative purposes. 
 
A detailed UXO survey will be completed prior to 
construction to determine the maximum size and number 
of UXOs to be cleared and clearance method. The 
maximum number of UXOs requiring detonation and 
maximum charge results in the greatest noise impacts and 
the worst-case scenario. 

Underwater Noise – Injury and 
Disturbance from geophysical 
surveys 

C-OFF-07, C-OFF-08, C-OFF-
19, C-OFF-53 

The exact equipment to be deployed during geophysical surveys are yet to be determined, therefore 
examples of different equipment and expected source levels have been used in this assessment. This 
might include:  

▪ Multibeam Echo Sounder (MBES); 
▪ Sidescan Sonar (SSS); 
▪ Ultra-short Baseline (USBL); 
▪ Sub-bottom Profiling (SBP); and 
▪ Ultra-High Resolution Seismic (UHRS). 

The type of equipment used during the geophysical surveys 
represents the maximum potential for underwater noise 
from geophysical surveys. 

Underwater Noise – Injury and 
Disturbance from other 
construction activities 

C-OFF-07, C-OFF-08, C-OFF-
19, C-OFF-53 

Other construction activities considered include: 
▪ Cable laying; 
▪ Dredging (backhoe and suction); 
▪ Trenching; 
▪ Suction anchor installation; 

The type of construction activities and duration of 
construction represents the maximum potential for 
underwater noise from other construction activities. 
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Potential Impact and Effect Embedded Commitment Proposed Development Design Envelope Parameters Justification 

▪ and 
▪ Rock placement 

Construction scheduled to take place over four years. 

Vessel disturbance C-OFF-07, C-OFF-08, C-OFF-
12, C-OFF-45, C-OFF-56 

Vessel type; maximum number of vessels on site at one time; and maximum total return trips:  
▪ Pre-construction Survey – 3 vessels – 9 return trips; 
▪ Construction Support & Site Preparation (Light construction Vessel, CTV, Guard Vessel) – 3 

vessels – 8 return trips; 
▪ UXO Clearance Vessel – 1 vessel – 1 return trip 
▪ Anchor and Mooring Installation (Anchor Handling Construction Vessel, Construction Support 

Vessel, Anchor Handling Tug) – 6 vessels – 216 return trips; 
▪ WTG Integration (at port) (Anchor Handling Tugs, Anchor Handling Construction Vessel, 

Installation Support Vessel, Service Operation Vessel, Guard Vessel, Jack Up Vessel) – 7 vessels – 
360 return trips; 

▪ Construction Support & Site Preparation (Anchor Handling Tugs, Anchor Handling Construction 
Vessel, Installation Support Vessel, Service Operation Vessel, Guard Vessel) – 7 vessels – 360 
return trips ; 

▪ OSP Installation (Heavy Lift Vessel, Jack Up Vessel, Anchor Handling Tugs, Heavy Transport 
Vessel, Service Operation Vessel, Guard Vessel) – 7 vessels – 72 return trips; 

▪ IAC Installation (Construction Support Vessel, Cable Lay Vessel, Installation Support Vessel, 
Service Operation Vessel) – 9 vessels – 120 return trips; 

▪ Interconnector or Offshore Export Cable Installation (Light Construction Vessel, Construction 
Support Vessel, Cable Lay Vessel, Flexible Fall Pipe Vessel, Guard Vessel) – 5 vessels – 20 return 
trips; 

▪ Rock Placement (Array) (Rockdump Vessel) – 1 vessel – 3 return trips; and  
▪ Cable protection and miscellaneous (commissioning, energisation, Balance of Plant) (Flexible 

Fall Pipe Vessel, Installation Support Vessel, Service Operation Vessel, Trenching Support Vessel, 
Light Construction Vessel, Construction Support Vessel) – 3 vessels – 65 return trips 

 
Maximum number of vessels expected to be on site at one time: 52 
Realistic number of vessels expected to be on site at one time: 8 - 10 
Maximum number of return trips over the construction phase (scheduled to be four years): 1,234 

The maximum number of vessels operating concurrently on 
site with the maximum number of vessel trips, across the 
maximum project phase duration would produce the 
greatest disturbance to marine mammals on site across the 
areas of the Aspen Array Area and OTC Corridor. 

Vessel collision risk C-OFF-07, C-OFF-08, C-OFF-
12, C-OFF-45, C-OFF-56 

Accidental pollution C-OFF-10, C-OFF-52 Accidental pollution in the Aspen Array Area during construction phase from:  
▪ Installation of 72 WTGs and up to 3 OSPs within the Aspen Array Area; 
▪ Installation of inter-array cables and OSP inter link cables 300 km in length, cables to Oil and Gas 

assets 125 km and offshore export cables between 580 km in length; 
▪ Maximum of 52 vessels in the Aspen Array Area at any one time; 
▪ A maximum of 1,234 vessel return trips over the construction phase; and 
▪ A maximum of 203 helicopter return trips over the construction phase. 

The maximum number of structures (i.e. WTGS and cables) 
and vessels present in the area represent the maximum 
potential for accidental pollution.  

Changes to prey resources C-OFF-07, C-OFF-10, C-OFF-
18, C-OFF-19, C-OFF-41, C-
OFF-49 

The impacts of changes of prey resources will be dependent on the result of the assessment presented in EIAR, Volume 2, Chapter 10: Fish and Shellfish Ecology. 

O&M 

Vessel disturbance C-OFF-12, C-OFF-22, C-OFF 
47, C-OFF-56 

Maximum number of vessels expected to be on site at one time: 11 
Realistic number of vessels expected to be on site at one time: 5 
Maximum number of 219 vessel round trips per year comprised of crew transfer vessels, jack-up vessels, 
cable repair vessels and other vessels, from local ports or transiting from a previously operational 
location. 
Operational phase up to 35 years. 

The maximum number of vessels and associated vessel 
movements represents the maximum potential for 
disturbance and collision risk. Vessel collision risk C-OFF-12, C-OFF-22, C-OFF-

45, C-OFF-56 
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Potential Impact and Effect Embedded Commitment Proposed Development Design Envelope Parameters Justification 

Changes to prey C-OFF-22, C-OFF-10, C-OFF-
49 

The impacts of changes of prey resources will be dependent on the result of the assessment presented in EIAR, Volume 2, Chapter 10: Fish and Shellfish Ecology. 

Noise related impacts associated 
with floating foundations 

C-OFF-19, C-OFF-22 Maximum of 72 turbines, with a maximum rotor size of 280 m. 
A maximum of 6 mooring lines per WTG for all mooring design options. 
Mooring line material is synthetic and chain, and buoyancy elements (for taut or semi-taut)/chain and 
clump weights (for catenary). 
The operational lifetime of the Project is 35 years. 

The design, number and capacity of the WTGs which lead to 
the maximum underwater noise represent the worst-case 
scenario for noise related impacts. 

Accidental pollution C-OFF-10, C-OFF-52 Accidental pollution in the Aspen Array Area during operation and maintenance phase from:  
▪ Presence of 72 WTGs and up to 3 OSPs; 
▪ Maintenance activities of 72 WTGs and up to 3 OSPs; 
▪ Maximum of 11 operation and maintenance vessels at any one time; 
▪ A maximum of 219 vessel return trips; and 
▪ A maximum of 156 helicopter and 144 drone return trips. 

The maximum number of structures (i.e. WTGS and cables) 
and vessels present in the area represent the maximum 
potential for accidental pollution.  

Decommissioning 

Vessel disturbance C-OFF-11, C-OFF-12, C-OFF-
45, C-OFF-56 

The worst-case design scenario will be equal to (or less than) that of the construction phase. Please 
refer to vessel disturbance and vessel collision risk parameters described for the construction phase. 

The maximum number of vessels and associated vessel 
movements represents the maximum potential for 
disturbance and collision risk. Vessel collision risk C-OFF-11, C-OFF-12, C-OFF-

45, C-OFF-56 

Accidental pollution C-OFF-10, C-OFF-52 Accidental pollution in the Aspen Array Area during decommissioning phase from:  
▪ Decommissioning of 72 WTGs and up to 3 OSPs. 

The maximum number of structures (i.e. WTGS and cables) 
and vessels present in the area represent the maximum 
potential for accidental pollution.  

Changes to prey C-OFF-11 The impacts of changes of prey resources will be dependent on the result of the assessment presented in and Offshore EIAR, Volume 2, Chapter 10: Fish and Shellfish 
Ecology. 
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Marine Mammal Commitments 

 As part of the Proposed Development design process, several designed in avoidance measures 

have been included to reduce the potential for impacts on environmental receptors, these are 

provided in Offshore EIAR, Volume 3, Appendix 4.2: Commitment Register. These measures are 

considered inherently part of the design of the Proposed Development and include avoidance, 

best practice and design commitments. They have not been taken into account to determine 

LSE within the Screening Report, but have been considered in the assessment to determine the 

potential for AEoSI (i.e., the determination of magnitude and therefore significance assumes 

implementation of these measures). These measures are considered standard industry practice 

for this type of development. The mitigation relevant to marine mammal receptors is presented 

in Table 2.6. 
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Table 2.6 Embedded Commitment Measures of Relevance for Marine Mammal Receptors 

Code Commitment Type (Primary, Secondary or Tertiary) How Commitment is Secured 

C-OFF-04 Development of and adherence to a Cable Plan (CaP). The CaP will confirm planned cable routing, burial 
and any additional protection and will set out methods for post-installation cable monitoring as secured 
by Section 36 and Marine Licence consent conditions. The CaP will be supported by a CBRA, which will 
outline how external cable protection shall be used and/or reduced, should cable burial be practicable. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the CaP. 

C-OFF-07 Development of a Construction Method Statement (CMS) which details the proposed construction 
methods and roles and responsibilities of parties involved. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the CMS. 

C-OFF-08 Development of and adherence to a Construction Programme (CoP) to confirm the timeline for 
construction. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the CoP. 

C-OFF-10 Development of and adherence to an Outline Environmental Management Plan (Outline EMP) as part of 
the consent application and finalisation of the EMP prior to the start of construction. This will set out 
mitigation measures and procedures relevant to environmental management, including but not limited to 
chemical usage, invasive and non-native species, pollution prevention and waste management. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the Final Environmental  
Management Plan (Final EMP) 

C-OFF-11 Development of and adherence to a Decommissioning Programme (DP). The DP will outline measures for 
the decommissioning of the Proposed Development. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details provided in the 
DP. 

C-OFF-12 Development of and adherence to a VMP. The VMP will confirm the types and numbers of vessels that 
will be engaged on the Proposed Development and consider vessel coordination including indicative 
transit route planning. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the VMP. 

C-OFF-18 Development of and adherence to a PS (applicable where piling is undertaken). The PS will detail the 
method of pile installation and associated noise levels. It will describe any mitigation measures to be put 
in place (e.g., soft starts and ramp ups, use of Acoustic Deterrent Devices) during piling to manage the 
effects of UWN on sensitive receptors. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the Piling Strategy. 

C-OFF-19 Development of and adherence to a MMMP. This will identify appropriate mitigation measures during 
offshore activities that are likely to produce underwater noise and vibration levels capable of potentially 
causing injury or disturbance to marine mammals. This will be developed alongside the PS and referred to 
in EPS licence applications. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details provided in the 
Marine Mammal Mitigation Plan. 

C-OFF-22 Development of and adherence to an Operation and Maintenance Programme (OMP) to safeguard 
environmental interests during O&M. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the OMP. 

C-OFF-41 UXO hazards will be avoided where practicable and appropriate. If avoidance is not possible, decision 
making will relate to removal, with detonation considered if avoidance or removal is not possible. If 
detonation is required, and where practicable and appropriate, low-order deflagration will be the 
preferred method. Licensing of UXO clearance works will be subject to a standalone Marine Licence (and 
EPS licence) application. These applications will provide details of measures to minimising impacts on 
marine mammals where appropriate. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the UXO marine licence application. 

C-OFF-45 Adherence by vessels to guidelines laid out in the Scottish Marine Wildlife Watching Code. Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the VMP. 

C-OFF-47 Development of and adherence to an Entanglement Management Plan to reduce the potential 
entanglement risk to marine life. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the Entanglement Management Plan. 

C-OFF-52 Development of and adherence to a Marine Pollution Contingency Plan (MPCP). The MPCP will identify 
potential sources of pollution and associated spill response and reporting procedures. 

Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details provided in the 
Marine Pollution Contingency Plan. 
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Code Commitment Type (Primary, Secondary or Tertiary) How Commitment is Secured 

C-OFF-53 Appointment of a Marine Mammal Observer (MMO) as a form of mitigation where required, to maintain 
a record of any sightings of marine mammals and other megafauna, and maintain a record of the action 
taken to minimise injury caused to marine mammals and other megafauna during noisy activities. 

Tertiary MMO 

C-OFF-54 Adherence by vessels to guidelines laid out in the Basking Shark Code of Conduct. Tertiary Secured through Section 36 and/or Marine 
Licence conditions. Details to be provided 
in the VMP. 
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2.4 Environmental and Ecological Site Baseline 

Screening Outcomes 

 The Screening outcomes are shown in Table 2.7. One SAC designated for Annex II marine 

mammals was advanced to the Offshore RIAA as shown in Table 2.7. Bottlenose dolphins from 

the Moray Firth SAC are known to regularly transit the east coast of Scotland, therefore due to 

the location of the OTC Corridor and the potential for underwater noise from piling activities 

and UXO clearance reaching the coastal areas, it has been screened into Stage 2 of the 

assessment. The potential for vessel disturbance, vessel collision risk, accidental pollution and 

changes to prey have also been screened in for further consideration at the Offshore RIAA 

stage.
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Table 2.7 Screening Outcomes for Marine Mammals 

Designated Site Relevant Qualifying 
Feature 

Project Phases 

Construction O&M Decommissioning 

Marine Mammals 

Moray Firth SAC Bottlenose dolphin ▪ Underwater noise; 
▪ Vessel disturbance; 
▪ Vessel collision risk; 
▪ Accidental pollution; 

and 
▪ Changes to prey. 

▪ Underwater noise; 
▪ Vessel disturbance; 
▪ Vessel collision risk; 
▪ Accidental pollution; 

and 
▪ Changes to prey. 

▪ Underwater noise; 
▪ Vessel disturbance; 
▪ Vessel collision risk; 
▪ Accidental pollution; and 
▪ Changes to prey. 
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Survey Effort and Results 

 Site-specific Digital Aerial Surveys (DAS) have been conducted for marine mammals by HiDef 

Aerial Surveying Limited (HiDef). A total of 24 high-resolution digital video aerial surveys were 

conducted, one per month, between March 2023 and February 20252 (HiDef, 2025). HiDef 

designed the survey with 2 km-spaced transects across the entire Aspen Array Area, plus a 6 

km surrounding buffer. For the purposes of data analysis, a 4 km buffer is being used. The total 

survey area was approximately 667.31 km2. The survey design, 17 strip transects extending 

north-west to south-east, perpendicular to the depth contours along the coast, ensured that 

each transect samples incorporated a similar range of habitats (primarily relating to water 

depth), to reduce the variation in marine mammal abundance estimates between transects. 

 The site-specific DAS did not identify bottlenose dolphins present in the Aspen Array Area. 

Confirmed marine mammals include harbour porpoise, minke whale, Risso’s dolphin, white-

beaked dolphins and grey seals, along with unidentified species of dolphin, seals and cetacean. 

The most frequently recorded marine mammal species was the harbour porpoise. Further 

information on the DAS surveys is detailed in the Marine Mammal Baseline Technical Report 

(see Offshore EIAR, Volume 3: Appendix 11.1 Marine Mammals and Other Megafauna 

Technical Baseline Report). 

Constraints 

 While the DAS were intended to be carried out monthly, no survey took place in March 2023 

due to poor weather and logistical constraints. To compensate, an additional flight was 

conducted in early April 2023 to address any potential data gaps and ensure continued 

representation of monthly survey effort. It is important to note that conducting only one survey 

per month offers a limited snapshot of marine mammal distribution. This restricts the ability to 

account for environmental variables on detection rates, allowing only for general seasonal 

trends to be considered. 

 Weather conditions can also affect detectability and ability to identify animals to species level. 

To minimise the risk of introducing bias into the site-specific survey model, general 

classifications (e.g. ‘cetacean species’, ‘dolphin species’, and ‘seal species’) were excluded from 

species-specific analyses. 

 In addition to observational limitations, availability bias must also be considered, a factor 

representing the proportion of time an animal is at or near the surface and therefore visible. 

This bias can lead to underestimations of true abundance, as animals present below the surface 

may go undetected rather than being absent (see Offshore EIAR, Volume 3: Appendix 11.1 

Marine Mammals and Other Megafauna Technical Baseline Report for further details on 

availability bias). 

 
2 The first DAS survey was flown at the start of April 2023, due to logistical challenges not enabling the first 
survey to be flown in March 2023. This first April survey has been used as a proxy for the March 2023 survey, 
with a second survey also flown during April 2023 to be used for the “April” survey. 
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 It is worth nothing, that the density used for the assessment is based on Cheney et al. (2024) 

and SCANS-III data, therefore the limitations of the DAS will not have impacted the 

determination of AEoSI. 

Screening Updates Based on Baseline 

 With regards to marine mammals there has been no updates made to the HRA Screening since 

submission of the initial HRA Screening Report (Cerulean Winds Aspen Project Limited 2025). 

In-combination Projects and Plans Screening 

 The Habitat Regulations require the Competent Authority to carry out an AA in respect of the 

likely significant effects of a plan or project alone and in-combination with other plans or 

projects.  

 The following list has been applied to the Proposed Development when identifying plans and 

projects for in-combination. This approach has been derived from relevant advice, including 

the UK Planning Inspectorate’s “Nationally Significant Infrastructure Projects: Advice on 

Habitats Regulations Assessments” (2024), which is considered relevant to any major project, 

including those based in Scottish offshore waters, to the degree relevant and applicable. The 

advice addresses which plans and projects to include, with the addition of relevant projects in 

operation: 

▪ Projects in operation (that do not form part of the baseline or have an ongoing impact); 

▪ Projects that are under construction; 

▪ Permitted application(s) not yet implemented; 

▪ Submitted application(s) not yet determined; 

▪ All refusals subject to appeal procedures not yet determined; 

▪ Projects on the MD-LOT database programme of projects; and 

▪ Projects identified in the relevant development plan (and emerging development plans - 

with appropriate weight being given as they move closer to adoption) recognising that much 

information on any relevant proposals will be limited and the degree of uncertainty which 

may be present. 

 A full review of plans and projects was conducted for the Proposed Development (Offshore 

EIAR, Volume 3, Appendix 4.1: Offshore Cumulative Effects). Those plans and projects 

considered in this assessment are shown  in Figure 2.2. 

 The locations of all offshore renewable energy projects screened into the marine mammal 

short list for the in-combination assessment are listed in Table 2.9 .  

 On a highly precautionary basis, the screening range used to identify projects was based on the 

species-specific MUs, which for bottlenose dolphin is based on the CES MU (considered 

synonymous with the Moray Firth SAC). In addition, projects in the Greater North Sea MU with 

an EDR overlap with the CES MU were screening in due to the potential impact in the SAC 

population. Following the methodology agreed with NatureScot, only Scottish projects were 

considered in the assessment. 
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 The assessment presented here draws on the cumulative assessment presented in the Offshore 

EIAR, Volume 2, Chapter 11: Marine Mammals and Other Megafauna. The sites/features 

included in the in-combination assessment are those that are located within the species-

specific screening distance from one or more of the projects identified for the in-combination 

assessment.  

 Only those projects identified in Table 2.9 and shown in Figure 2.2  were brought forwards into 

the assessment in Section 2.5 on the basis of effect-receptor pathway, data confidence and the 

temporal and spatial scales involved. A tiered approach has been applied to the in-combination 

assessment to reflect the different levels of uncertainty associated with the Proposed 

Development design and timeframes for the projects screened into the assessment, the tiers 

applied for the marine mammals are shown in Table 2.8. 

Table 2.8 Tiers Applied for Marine Mammals 

Tier Description 

Tier 1 The whole of the Project, combined with plans/projects which have become 
operational since the baseline characterisation of the Proposed Development, , plus 
those that are consented and are yet to be constructed or under construction. 

Tier 2 All plans/projects assessed under Tier 1, plus those projects that have submitted a 
Scoping Report or those pending determination following a submitted application. 

Tier 3 

All plans/projects assessed under Tier 2, plus those projects that are not currently in 
the planning system but are likely to enter the planning system in the near future 
(e.g., Agreement for Lease (AfL) or projects at feasibility / early design stages) where 
information is available to inform the in-combination assessment and there is 
sufficient data confidence 
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Table 2.9 Plans and Projects Identified for the Marine Mammals In-combination Assessment 

Development Type Project Tier Distance 
from Aspen 
Array Area 
(km) 

Distance from 
OTC Corridor 
(km) 

Construction Dates 
(if relevant) 

Operational by  
(if relevant) 

Designated Site 
Considered in 
Assessment 

Distance From 
Designated Site 
(km) 

Pressure 

    
Offshore Energy Inch Cape 1 161.6 43.7 2025 2026 Moray Firth SAC 142.82 O&M phase interacts with the 

construction and O&M phase of the 
Proposed Development. 

Offshore Energy Pentland Floating 1 222.9 203.3 2025 2026 Moray Firth SAC 59.44 O&M phase interacts with the 
construction and O&M phase of the 
Proposed Development. 

Offshore Energy Seagreen Phase 1A 1 148.1 45.2 2026-2029 2030 Moray Firth SAC 205.9 Construction phase interacts with the 
construction phase of the Proposed 
Development. 

Subsea Cable Orkney Caithness 
Interconnector Cable 

1 216.0 194.5 2025-2027 2028 Moray Firth SAC 140.19 O&M phase interacts with the 
construction and O&M phase of the 
Proposed Development. 

Power Eastern Green Link 2 (EGL 2) 1 78.90  0.00 2025-2028 2029 Moray Firth SAC 110.56 Construction and O&M phases interacts 
with the construction and O&M phase of 
the Proposed Development. 

Offshore Energy Berwick Bank 1 145.2 63.6 2025-2033 2034 Moray Firth SAC 218.8 Construction phase interacts with the 
construction phase of the Proposed 
Development. 

Offshore Energy Caledonia 2 118.4 96.7 2028-2030 2031 Moray Firth SAC 57.7 Construction phase interacts with the 
construction phase of the Proposed 
Development. 

Power Central North Sea 
Electrification Project 

2 17.06 0.00 2026-2027 2028 Moray Firth SAC 110.38 O&M phase interacts with the 
construction and O&M phase of the 
Proposed Development. 

Offshore Energy Salamander 1 44.0 14.1 2028-2030 2031 Moray Firth SAC 120.5 Construction phase interacts with the 
construction phase of the Proposed 
Development. 

Offshore Energy West of Orkney 1 238.5 227.3 2028-2031 2032 Moray Firth SAC 133.1 Construction phase interacts with the 
construction phase of the Proposed 
Development. 

Offshore Energy Ayre 3 145.6 150.2 2029 – 2031 2032 Moray Firth SAC 106.2 Construction and O&M phases interacts 
with the construction and O&M phase of 
the Proposed Development.  

Offshore Energy Bowden 3 19.4 88.4 2029-2032 2033 Moray Firth SAC 158.1 Construction phase interacts with the 
construction phase of the Proposed 
Development. 



  

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
40 of 90 

 

2.5 Appropriate Assessment 

Moray Firth SAC 

 The Moray Firth SAC is located within the inner Moray Firth in north-east Scotland and the SAC 

is 168.9 km from the Aspen Array Area and 102.4 km from the OTC Corridor. The bottlenose 

dolphin has been listed as a qualifying feature. The Moray Firth currently supports the only 

known residential population on bottlenose dolphin in the North Sea, there are however other 

UK residential populations (the Shannon Estuary, Republic of Ireland (Rogan et al., 2018) and 

Cardigan Bay, Wales). These sites all consist of coastal ecosystems, with individuals being 

sighted year-round (Hague et al., 2020). 

 In Scottish waters, the population of bottlenose dolphins are primarily found in coastal waters, 

typically within the range of 2-5 km from the shore and in depths of <30 m, with a particular 

preference for water depths between 2 and 20 m (Thompson et al., 2015; Quick et al., 2014). 

This is supported by acoustic occupancy rates and habitat modelling in the East Coast Marine 

Mammal Acoustic Study (ECOMMAS) which found that occupancy rates throughout the survey 

range were generally higher for C-PODs situated closer to shore (Palmer et al., 2019). The 

ECOMMAS study area covers the Moray Firh SAC. With this preference for coastal distribution, 

it is unlikely that individuals will be present within the offshore boundary of the Proposed 

Development (as supported by the DAS findings); however, they are anticipated to be present 

within the nearshore area of the OTC Corridor and the wider regional area. 

 It is estimated that the Moray Firth SAC through mark-recapture photography analysis collected 

during photo-identification surveys, supports 94 individual bottlenose dolphins (as of 2022; 

Cheney et al., 2024). Despite the population decline of 4.9% from 122 individuals in 2017, it is 

still considered that the population trend is considered stable over a longer time period (2001 

– 2022), despite some inter-annual variations (Cheney et al., 2024). Further, the Moray Firth 

SAC bottlenose dolphin population is associated with the larger CES MU population, consisting 

of a resident, protected population of approximately 226 (95% CI=214 – 239) individuals 

(Cheney et al., 2024), with more than 50% of these bottlenose dolphins utilising the area within 

the Moray Firth SAC. Additionally, there is evidence suggesting areas further away from the 

SAC are increasing in the number of dolphins (Thompson et al., 2011, Arso Civil et al., 2019), of 

note within Tayside and adjacent water, sightings have increased from 111 to 195 between 

2019 and 2022, approximately 4.8% increase per year (Cheney et al., 2024). Although the 

Moray Firth is considered an important area for bottlenose dolphins, the proportion of the 

population that uses the Moray Firth SAC is thought to be declining due to this expansion in 

range and suggests that the population is not restricted to either the Moray Firth SAC or the 

wider Moray Firth (Cheney et al., 2018; 2024). 

Features 

 Bottlenose dolphin has been screened in as a qualifying feature of the Moray Firth SAC for 

further assessment. 
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Conservation Objectives 

 The Conservation Objectives (COs) for bottlenose dolphin at this designated site are to maintain 

the favourable conservation condition of the bottlenose dolphin within the Moray Firth SAC, 

which are defined by the following list of attributes and targets: 

▪ To ensure that the qualifying features of Moray Firth SAC are in favourable condition and 

make an appropriate contribution to achieving Favourable Conservation Status (FCS).  

▪ To ensure that the integrity of Moray Firth SAC is maintained or restored in the context of 

environmental changes by meeting objectives 2a, 2b and 2c for bottlenose dolphin: 

▪ 2a. The population of bottlenose dolphin is a viable component of the site. 

▪ This objective seeks to minimise the risk to bottlenose dolphin from injury or killing 

posed by activities. It protects the species from significant risk of incidental killing and 

injury within and without the site.  

▪ 2b. The distribution of bottlenose dolphin throughout the site is maintained by avoiding 

significant disturbance. 

▪ It is expected that significant disturbance will lead to more than a transient effect on 

the distribution of bottlenose dolphins. It may result in the following effects:  

▪ Contributes to the long-term decline in the use of the site by bottlenose 

dolphin.  

▪ Changes to the distribution of bottlenose dolphin on a continuing or sustained 

basis. 

▪ Changes to bottlenose dolphin behaviour such that it reduces the ability of the 

species to survive, breed or rear their young. 

▪ 2c. The supporting habitats and processes relevant to bottlenose dolphin and the availability 

of prey for bottlenose dolphin are maintained.  

▪ Supporting habitat, in this context, means the characteristics of the seabed and water 

column relevant to their use by bottlenose dolphin. Any consideration of supporting 

habitat in appraisals should include the particular habitat requirements of bottlenose 

dolphin prey species 

 The condition of bottlenose dolphin at the Moray Firth SAC is recorded as favourable, with the 

latest assessment being carried out in 2022 (Cheney et al., 2024). 

 Impacts associated with the construction, operations and maintenance and decommissioning 

phases of the Proposed Development are assessed below alone and in-combination. The 

potential adverse effects during decommissioning are expected to be at most equal to or less 

than, those identified in the construction phase. These impacts would remain within the scope 

of those observed during construction and would be regulated under the relevant licensing 

requirements applicable at the time. Therefore, the potential for effects during the 

decommissioning phase of the Proposed Development are assessed together with the 

construction phase, for the relevant impacts. 
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Underwater Noise - Auditory Injury Caused by Piling (Construction) 

 There is potential for auditory injury from piling during the construction phase of the Proposed 

Development, which could impact bottlenose dolphins as a qualifying feature of the Moray 

Firth SAC. 

 The COs for Moray Firth SAC that are relevant for impacts arising from underwater noise are 

CO1: To ensure that the qualifying features of Moray Firth SAC are in favourable condition and 

make an appropriate contribution to achieving FCS, and CO2a: To ensure that the population 

of bottlenose dolphin is a viable component of the site. The latter, protects the species from 

significant risk of incidental killing and injury within and without the site. 

Appropriate Assessment Alone 

Bottlenose dolphin 

 The assessment of potential effect from the risk of onset of PTS in bottlenose dolphins draws 

on the results from the underwater noise modelling at four locations for anchor piles (north 

corner, east edge, west corner and south corner location of the Aspen Array Area) and one 

location for jacket piles (central location of the Aspen Array Area). To quantify the impact of 

underwater noise on marine mammals with regard to PTS, the instantaneous (SPLpeak) and 

cumulative (SELcum, over 24 hours) PTS-onset impact ranges (the area around the piling location 

within which the noise levels exceed the PTS-onset thresholds for bottlenose dolphin) are 

determined using the thresholds presented by Southall et al. (2019). 

 Piling will only be carried out during the construction phase of the Proposed Development. It is 

calculated that the maximum instantaneous PTS-onset impact range for bottlenose dolphin is 

less than 50 m for both single anchor and OSP jacket installation at all modelling locations. It is 

calculated that the maximum cumulative PTS-onset impact range for bottlenose dolphin is less 

than 100 m for both single anchor and OSP jacket pile driving at all modelling locations. The 

PTS impact range for bottlenose dolphin did not extend into the CES MU, therefore no 

bottlenose dolphins are expected to experience PTS from this MU (Figure 2.1).  

 As a maximum value, the predicted PTS onset impact ranges for bottlenose dolphin for the 

worst-case design piling scenario at all locations is at most 100 m (using SELcum PTS thresholds). 

This range is significantly less than the distance to the Moray Firth SAC (168.9 km distance from 

the Aspen Array Area) and to the CES MU (for which the Moray Firth SAC population of 

bottlenose dolphins is considered synonymous). Furthermore, in the context of the habitat 

range available to bottlenose dolphins this is not a severely limiting effect.  

 Therefore, no individuals from the population associated with Moray Firth SAC are predicted 

to be within the PTS onset impact area (either instantaneous or cumulative), and therefore are 

not expected to be at risk of auditory injury. 
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 If PTS were to occur as a result of piling noise, it is expected to result in a “notch” of reduced 

hearing sensitivity in exposed individuals within a frequency range that is unlikely to 

significantly affect the fitness of individuals (i.e. its ability to survive and reproduce; Kastelein 

et al., 2017). As such, current best available scientific understanding is that PTS would not result 

in significant effects to the fitness of individual bottlenose dolphin, for either adults or calves 

(Booth et al., 2019).  

 During BEIS expert elicitation workshop in 2018, experts concluded that the probability of PTS 

significantly affecting the survival and reproduction rates of bottlenose dolphins was very low, 

when considering an impact of a 6 dB PTS in the frequency range between 2 and 10 kHz (Booth 

et al., 2019). 

 Furthermore, the Proposed Development has committed to a PS and outline MMMP (C-OFF-

18 and C-OFF-19, respectively) which will be submitted with the application and will identify 

appropriate mitigation measures for offshore activities that are likely to produce underwater 

noise levels capable of potentially causing injury to marine mammals (Such as the use of 

MMOs). Although the exact mitigation measures contained in the MMMP are yet to be 

determined, the outline MMMP are in accordance with SNBC protocol for minimising the risk 

of injury to marine mammals from piling noise (JNCC, 2010) and it will be updated in line with 

the latest guidance at the time of this stage of the Proposed Development.  

 The onset of PTS (either instantaneous or cumulative) is not predicted to result in any 

significant negative effects on individuals or the population of the site, nor is it expected to 

result in death or injury to individuals to an extent that may ultimately affect the populations 

at the site or hinder the ability to maintain FCS in the long term, due to the highly localised 

effects of underwater noise from piling. It is therefore considered that there will be negligible 

impact  to the bottlenose dolphin qualifying feature of the SAC, as defined by CO1 and CO2a of 

the site, from auditory injury as a result of underwater noise during piling.  

 Therefore, it is concluded there will be no AEoSI to bottlenose dolphin associated with the 

Moray Firth SAC from the Proposed Development alone during construction, and therefore, 

subject to natural change, the population of bottlenose dolphin will be maintained in the long-

term with respect to auditory injury from underwater noise from piling.  
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Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include auditory injury as a result of the pile driving from the Proposed 

Development alongside noise effects from other projects. Furthermore, cumulative effects may 

arise from combined construction activities of piling, geophysical surveys and UXO clearance. 

 Pile driving can lead to PTS, but embedded commitments (C-OFF-18 and C-OFF-19) proposed 

for a PS and MMMP will mitigate the injury risk to marine mammals to neutral levels. It is 

anticipated that all in-combination projects will employ similar mitigation (e.g. the use of 

MMOs and soft-start), as required by EPS legislation. Therefore, any risk of auditory injury will 

be minimal, highly localised and is considered highly unlikely with the implementation of 

embedded commitments. In addition, it is anticipated that vessel activity will deter animals 

from the injury zone. Therefore, the potential for in-combination effects on bottlenose dolphin 

due to PTS as a result of piling are screened out and not considered further. 

 In the context of the predicted risk of onset of PTS, together with the mitigation within the final 

PS and MMMP, and the distance from the SAC, it is concluded there will be no AEoSI to 

bottlenose dolphins associated with the Moray Firth SAC, as defined by CO1 and CO2a of the 

site, as a result of auditory injury from piling effecting bottlenose dolphins from the Proposed 

Development in combination with other projects.  

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (auditory injury) from 

piling during construction is shown in Table 2.10. 

 Due to the localised impact of auditory injury from underwater noise caused by piling activities 

(less than 100 m for high frequency receptors) and the significant distance to the Moray Firth 

SAC, it is therefore considered that there is no AEoSI to bottlenose dolphins, the designated 

feature of the Moray Firth SAC from the Proposed Development alone or in-combination during 

all phases of development. Consequently, subject to natural change, the population of 

bottlenose dolphin will be maintained in the long-term with respect to risk of auditory injury 

resulting from piling alone or in-combination from the Proposed Development.
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Table 2.10 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Underwater Noise (Auditory Injury) from 
Piling During Construction  

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS.  

 

As per the assessment above, impacts arising 
from underwater noise (auditory injury) during 
piling as a result of the Proposed Development 
(alone or in-combination) will not result in a 
reduction in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

There is no pathway for effect from underwater 
noise (auditory injury) for piling as a result of 
the Proposed Development (alone or in-
combination) on these objectives. 2c. The supporting habitats and processes 

relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

Underwater Noise – Behavioural Disturbance Caused by Piling (Construction) 

 There is potential for behavioural disturbance from piling during the construction phase of the 

Proposed Development, which could impact bottlenose dolphins as a qualifying feature of the 

Moray Firth SAC. 

 The COs for Moray Firth SAC that are relevant for impacts arising from underwater noise are 

CO1: To ensure that the qualifying features of Moray Firth SAC are in favourable condition and 

make an appropriate contribution to achieving FCS, and CO2b: The distribution of bottlenose 

dolphin throughout the site is maintained by avoiding significant disturbance, it is expected 

that significant disturbance will lead to more than a transient effect on the distribution of 

bottlenose dolphins. It may result in the following effects:  

▪ Contributes to the long-term decline in the use of the site by bottlenose dolphin;  

▪ Changes to the distribution of bottlenose dolphin on a continuing or sustained basis; 

▪ Changes to bottlenose dolphin behaviour such that it reduces the ability of the 

species to survive, breed or rear their young.
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Appropriate Assessment Alone 

Bottlenose dolphin 

 For the purposes of the Offshore RIAA, the assessment presented here for bottlenose dolphins 

is based on a dose response function. This is further described in Offshore EIAR, Volume 2, 

Chapter 11: Marine Mammals and Other Megafauna. 

 For bottlenose dolphins within the CES MU, for which the Moray Firth SAC population of 

bottlenose dolphins is considered synonymous, the highest disturbance levels for single piling 

events are predicted to occur in the W location from anchor piles, where a maximum of five 

bottlenose dolphins are predicted to be disturbed during the installation process (Figure 2.3). 

This represents 2.03% of the Moray Firth SAC population. For jacket piling, four individuals are 

predicted to be disturbed, which represents 1.06% of the Moray Firth SAC population. 

 Disturbance will affect individuals within and/or associated with the site. Therefore, iPCoD 

modelling (see Offshore EIAR, Volume 3, Appendix 11.2: iPCoD Modelling Report) was 

conducted to determine whether this level of disturbance is expected to result in population 

impacts for bottlenose dolphin associated with the Moray Firth SAC population (considered 

synonymous with the spatial range of the CES MU).The iPCoD modelling shows that the mean 

impacted population size remains at 100 – 99.59% of the size of the un-impacted population 

mean and is predicted to continue on an increasing trajectory, the same as the un-impacted 

population.  
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 Offshore construction activities have been known to cause displacement from an area of 

bottlenose dolphins due to the noise produced (Pirotta et al., 2013) but a study in the Cromarty 

Firth observed that dolphins were not excluded from the vicinity of the piling site (Graham et 

al., 2017). In addition, bottlenose dolphins have some capability to adapt their behaviour and 

tolerate certain levels of temporary disturbance as a result of increased acoustic disturbance 

New et al. (2013). During an expert elicitation workshop for iPCoD, experts it was concluded 

that it is expected that dolphins are able to adapt their behaviour, with impacts not expected 

to affect adult survival or future reproductive rates from an extended period of disturbance 

(Harwood et al., 2014). 

 Furthermore, the Proposed Development has committed to a PS and MMMP which will identify 

appropriate mitigation measures during offshore activities that are likely to produce 

underwater noise levels capable of potentially causing disturbance to marine mammals. The 

exact mitigation measures within the final PS and MMMP are yet to be determined, the outline 

MMMP are in accordance with SNBC protocol for minimising the risk of injury to marine 

mammals from piling noise (JNCC, 2010) and it will be updated in line with the latest relevant 

guidance at the time of this stage of the Proposed Development.   

 Disturbance from piling is not predicted to result in any significant negative effects on 

individuals or the population of the site, nor is it expected to result in disturbance to individuals 

to an extent that may ultimately affect the populations associated with the site (as shown by 

iPCoD modelling) or hinder the ability to maintain favourable conservation status in the long 

term. It is therefore considered that there will be low impact to the bottlenose dolphin 

qualifying feature of the SAC from behavioural disturbance as a result of underwater noise 

during piling.  

 In the context of the predicted risk of behavioural disturbance from piling, it is concluded that 

there will be no AEoSI on the bottlenose dolphin population of the Moray Firth SAC from the 

Proposed Development alone, as defined by  CO1 and CO2b of the site. Therefore, subject to 

natural change, the population of bottlenose dolphins will be maintained in the long-term with 

respect to disturbance from underwater noise from piling during construction. 

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include behavioural disturbance as a result of the pile driving from the 

Proposed Development alongside noise effects from other projects. 

 From the projects identified in Figure 2.2, the other projects with potential for in-combination 

effect with the Proposed Development with respect to disturbance from piling are the ones 

with a temporal overlap of the construction phase (2028-2031). As there is no information 

currently available on oil and gas seismic surveys, these have not been included in this 

assessment. In addition, each project has been screened in based on an effect-receptor 

pathway. 

  The following projects were identified as having disturbance contours that overlap with the 

CES MU boundary and with construction timeline overlap: 
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▪ Seagreen Phase 1A (Tier 1) 

▪ Eastern Green Link 2 (Tier 1) 

▪ Berwick Bank (Tier 1) 

▪ Salamander (Tier 1) 

▪ Caledonia (Tier 2) 

▪ Ayre (Tier 3) 

▪ Bowdun (Tier 3) 

 To determine the potential for population level impacts to bottlenose dolphin from piling noise, 

cumulative iPCoD modelling was undertaken as part of the in-combination assessment. 

 Offshore EIAR, Volume 2, Chapter 11: Marine Mammals and Other Megafauna identifies the 

impact from construction phase piling from all identified projects. Four tier 1 projects are 

expected to be constructed between 2028 and 2031, with the maximum number of bottlenose 

dolphin from the Moray Firth SAC (considered synonymous with the CES MU) predicted to be 

disturbed per day being 39 in 2028 (17.26% CES MU). Across the tier 2 projects, during the 

construction period, the number of bottlenose dolphin from the Moray Firth SAC predicted to 

be disturbed per day ranges between 63 in 2028 (27.88% CES MU) to nine individuals (3.98% 

CES MU) in 2031. Also considering the tier 3 projects, during the construction period, the 

number of bottlenose dolphin from the Moray Firth SAC predicted to be disturbed per day 

ranges between 13 in 2031 (5.75% CES MU) to 63 individuals (27.88% CES MU) in 2028. 

 In order to determine if this level of cumulative disturbance is expected to result in population 

level impacts, iPCoD modelling was conducted. The cumulative iPCoD modelling shows that the 

mean impacted population size reduces to ~91.2% of the size of the un-impacted population 

mean as a result of the cumulative impact. Once the cumulative impact stops, the impacted 

population continues on an increasing trajectory, at ~93-94% of the size of the un-impacted 

population.   

 It is worth noting that iPCoD modelling assumes that individuals disturbed will not forage for 

24h which is unrealistic considering known marine mammal behavioural responses to piling 

and is therefore over precautionary and will over-estimate the true level of disturbance from 

the Proposed Development. In addition, in order to estimate the number of animals impacted 

harbour porpoise dose response curves and EDRs have been used for bottlenose dolphins, as 

there is no equivalent for this species. Harbour porpoise have a higher hearing sensitivity than 

bottlenose dolphins (Southall et al., 2019) and are considered to be particularly responsive to 

anthropogenic disturbance, with multiple studies showing that porpoises respond (avoidance 

and reduced vocalisation) to a variety of anthropogenic noise sources to distances of multiple 

kilometres (e.g. Brandt et al., 2013; Thompson et al., 2013; Tougaard et al., 2013; Brandt et al., 

2018; Sarnocinska et al., 2020; Thompson et al., 2020; Benhemma-Le Gall et al., 2021; 

Benhemma-Le Gall et al., 2023). 
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 Studies have shown that dolphin species show comparatively less of a disturbance response 

from underwater noise compared to harbour porpoise (e.g. Kastelein et al., 2006; Stone et al., 

2017). For example, bottlenose dolphins in the Moray Firth have been shown to remain in the 

impacted area during both seismic activities and pile installation activities (Fernandez-Betelu et 

al., 2021), which demonstrates a reduced behavioural response (i.e. displacement) as compared 

to harbour porpoise. Considering the above, it can be concluded that using dose response curves 

and EDRs derived from studies on harbour porpoise as a proxy for bottlenose dolphins is likely to 

result in an over-estimate of the number of bottlenose dolphins predicted to experience 

disturbance. 

 Furthermore, the disturbance numbers and modelling presented are for the whole CES MU and 

not specific to the Moray Firth SAC. As it is considered that the Moray Firth SAC population is 

accounted for in the overall MU population, as the MU population maintains an increasing 

trajectory, it is expected the same for the SAC population. 

 Disturbance will affect individuals within and/or associated with the Moray Firth SAC, however, 

this is not predicted to result in any significant change to individual fitness or reproductive 

success due to the short periods of disturbance. Therefore, there is not expected to be an effect 

on the population associated with the site or hinder the ability to maintain FCS in the long term 

as a result of piling, for the Proposed Development in-combination with other projects 

screened into the assessment. It is therefore considered that there will be low impact to the 

bottlenose dolphin qualifying feature of the SAC from disturbance as a result of underwater 

noise during piling. 

 In the context of the predicted risk of behavioural disturbance from piling, it is concluded that 

there will be no AEoSI to the bottlenose dolphins associated with the Moray Firth SAC from the 

Proposed Development in combination with identified plans and projects, as defined by the 

CO1 and CO2b of the site. Therefore, subject to natural change, the populations of bottlenose 

dolphin will be maintained in the long-term with respect to disturbance from piling associated 

with the construction. 

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (behavioural 

disturbance) from piling during construction is shown in Table 2.11. 

 Due to bottlenose dolphins being highly mobile in nature and the extremely low impact 

underwater noise has from piling activities on the Moray Firth SAC, it is therefore considered 

that there is no AEoSI to bottlenose dolphins, the designated feature of the Moray Firth SAC 

from the Proposed Development alone or in-combination during all phases of development. 

Consequently, subject to natural change, the population of bottlenose dolphin will be 

maintained in the long-term with respect to risk of disturbance resulting from piling alone or 

in-combination from the Proposed Development. 



  

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
51 of 90 

 

Table 2.11 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Behavioural Disturbance Caused by Piling 
During Construction. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS.  

As per the assessment above, behavioral 
disturbance arising from piling as a result of the 
Proposed Development (alone or in-
combination) will not result in significant 
disturbance in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

There is no pathway for effect from underwater 
noise for piling resulting in behavioral 
disturbance as a result of the Proposed 
Development (alone or in-combination) on this 
objective. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

As per the assessment above, behavioral 
disturbance arising from piling as a result of the 
Proposed Development (alone or in-
combination) will not result in significant 
disturbance in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

There is no pathway for effect from underwater 
noise for piling resulting in behavioral 
disturbance as a result of the Proposed 
Development (alone or in-combination) on this 
objective. 

Underwater Noise - Auditory Injury caused by UXO Clearance (Construction and 

Decommissioning) 

 There is potential for auditory injury from UXO clearance during the construction phase of the 

Proposed Development, which could impact bottlenose dolphins as a qualifying feature of the 

Moray Firth SAC. 

 The COs for Moray Firth SAC that are relevant for impacts arising from underwater noise are 

CO1: To ensure that the qualifying features of Moray Firth SAC are in favourable condition and 

make an appropriate contribution to achieving FCS, and CO2a: To ensure that the population 

of bottlenose dolphin is a viable component of the site. The latter, protects the species from 

significant risk of incidental killing and injury within and without the site.
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Appropriate Assessment Alone 

Bottlenose dolphin 

 The maximum impact range from UXO clearance has been used to inform the assessment of 

Adverse Effects. Based on Offshore EIAR, Volume 3, Appendix 3.1: Underwater Noise Technical 

Report, the predicted maximum PTS onset impact ranges for bottlenose dolphin from a high 

order UXO clearance (907 kg +donor) is 880 m. The maximum number of bottlenose dolphins 

predicted to be within the PTS onset impact area (using SPLpeak PTS thresholds), and at risk of 

auditory injury, during high order UXO clearance is less than one animal (0.12% of the CES MU 

population).  

 It should be noted that on a precautionary basis high-order detonation has been considered in 

the assessment, however it is expected that low order deflagration techniques will be used as 

the primary clearance method. The maximum predicted PTS from low order UXO clearance is 

60 m. The maximum number of bottlenose dolphins predicted to be within the PTS onset 

impact area (using SPLpeak PTS thresholds), and at risk of auditory injury, during low order UXO 

clearance is less than one animal (<0.01% of the CES MU population). 

 Due to the small proportion (0.12%) of the individuals from the population associated with the 

Moray Firth SAC within the predicted PTS onset impact range (using SPLpeak thresholds) for the 

worst-case scenario of high-order UXO clearance (i.e. UXO located within 2km of the coast), 

there are no likely significant effects. Furthermore, the primary acoustic energy is below the 

range of greatest sensitivity for bottlenose dolphins and therefore unlikely to result in 

significant impact. 

 Most of the acoustic energy produced by a high-order detonation is below a few hundred Hz, 

decreasing on average by about SEL 10 dB per decibel above 100 Hz, and there is a pronounced 

drop-off in energy levels above 5-10 kHz (von Benda-Beckmann et al., 2015; Salomons et al., 

2021). Therefore, the primary acoustic energy from a high-order UXO detonation is below the 

region of greatest sensitivity for bottlenose dolphins (Southall et al., 2019). 

 PTS may affect individuals within and/or associated with the site, however, as described above, 

this is not predicted to result in any significant change to individual fitness or reproductive 

success and so is therefore not expected to impact the population at the site.  

 Furthermore, the Proposed Development has committed to an outline MMMP (C-OFF-19) 

which will be submitted with the application and will identify appropriate mitigation measures 

to reduce the risk of auditory injury from UXO clearance to negligible levels (such as the use of 

MMOs). The outline MMMP will be updated prior to construction to capture the final refined 

project parameters. The same mitigation measures (including those in the outlined  MMMP as 

appropriate to the method of clearance used) would be applied to refined project parameters; 

therefore, as this assessment is based on the worst-case scenario, any alternative scenario 

would not give rise to an effect which is more significant than has been assessed herein.  
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 PTS-onset (using SPLpeak thresholds) is not predicted to result in any significant negative effects 

on individuals or the population (0.12% as above) of the site, nor is it expected to result in death 

or injury to individuals to an extent that may ultimately affect the population associated with 

the site or hinder the ability to maintain favourable conservation status in the long term. It is 

therefore considered that there will be low impact to the bottlenose dolphin qualifying feature 

of the SAC, as defined by CO1 and CO2a of the site, from auditory injury as a result of 

underwater noise during UXO clearance.  

 In the context of the predicted risk of auditory injury from underwater noise from UXO 

clearance, it is concluded there will be no AEoSI to bottlenose dolphins associated with the 

Moray Firth SAC from the Proposed Development alone. Therefore, subject to natural change, 

the population of bottlenose dolphins will be maintained in the long-term with respect to 

auditory injury from underwater noise from UXO clearance during construction.  

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include auditory injury from underwater noise as a result of UXO clearance 

from the Proposed Development alongside noise effects from other projects. Furthermore, 

cumulative effects may arise from combined construction activities of piling, vessel noise and 

UXO clearance. 

 UXO clearance may lead to PTS, but embedded commitments (C-OFF-19) proposed will 

mitigate the injury risk to marine mammals to neutral levels. It is anticipated that all in-

combination projects will employ similar mitigation (e.g. the use of MMOs and soft-start), as 

required by EPS legislation. As such, any risk of injury is considered to be highly localised and 

highly unlikely with the implementation of embedded commitments. In addition, it is 

anticipated that vessel activity will deter animals from the injury zone. Therefore, the potential 

for in-combination effects on bottlenose dolphin due to auditory injury from underwater noise 

as a result of UXO clearance are screened out and not considered further. 

 In the context of the predicted risk of auditory injury from underwater noise as a result of UXO 

clearance, it is concluded there will be no AEoSI to bottlenose dolphin associated with the 

Moray Firth SAC, as defined by CO1 and CO2a of the site, from the Proposed Development in 

combination with other projects. Therefore, subject to natural change, the population of 

bottlenose dolphins will be maintained in the long-term with respect to auditory injury from 

underwater noise from UXO clearance during construction.  

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (auditory injury) from 

UXO clearance during construction is shown in Table 2.12. 
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 Due to the localised impact of underwater noise from UXO clearance, with the worst-case 

scenario for auditory injury being no more than 880 m for bottlenose dolphins, it is therefore 

considered that there is no AEoSI to bottlenose dolphins, the designated feature of the Moray 

Firth SAC from the Proposed Development alone or in-combination during all phases of 

development. Consequently, subject to natural change, the population of bottlenose dolphin 

will be maintained in the long-term with respect to risk of auditory injury resulting from UXO 

clearance alone or in-combination from the Proposed Development. 

Table 2.12 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC With Regards to Underwater Noise Auditory Injury 
Caused by UXO Clearance During Construction And Decommissioning. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS.  
 

As per the assessment above, impacts arising 
from underwater noise (auditory injury) during 
UXO clearance as a result of the Proposed 
Development (alone or in-combination) will not 
result in a reduction in the population of 
bottlenose dolphin, and therefore there will not 
be AEoSI on the qualifying feature for the Moray 
Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

There is no pathway for effect from underwater 
noise (auditory injury) for UXO clearance as a 
result of the Proposed Development (alone or 
in-combination) on these objectives. 2c. The supporting habitats and processes 

relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

Underwater Noise – Behavioural Disturbance Caused by UXO Clearance (Construction and 

Decommissioning) 

 There is potential for behavioural disturbance from underwater noise from UXO clearance 

during the construction phase of the Proposed Development, which could impact bottlenose 

dolphins as a qualifying feature of the Moray Firth SAC. 

 The COs for Moray Firth SAC that are relevant for impacts arising from underwater noise are 

CO1: To ensure that the qualifying features of Moray Firth SAC are in favourable condition and 

make an appropriate contribution to achieving FCS, and CO2b: The distribution of bottlenose 

dolphin throughout the site is maintained by avoiding significant disturbance, it is expected 

that significant disturbance will lead to more than a transient effect on the distribution of 

bottlenose dolphins. It may result in the following effects:  

▪ Contributes to the long-term decline in the use of the site by bottlenose dolphin.  

▪ Changes to the distribution of bottlenose dolphin on a continuing or sustained basis. 

▪ Changes to bottlenose dolphin behaviour such that it reduces the ability of the 

species to survive, breed or rear their young.
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Appropriate Assessment Alone 

Bottlenose dolphin 

 For the purposes of the Offshore RIAA, the assessment presented here for bottlenose dolphin 

is based on a 26 km Effective Deterrence Range (EDR) for high-order UXO-clearance and 5 km 

EDR for low-order UXO clearance. The worst-case scenario has been determined based on the 

maximum overlap with the CES MU and 2 km from the coast, due to the highest density of 

bottlenose dolphins in this location. 

 Based on a 26 km EDR, the maximum number of bottlenose dolphins from the CES MU 

disturbed from UXO clearance is 16 animals. This represents 6.07% of the Moray Firth SAC 

population (considered synonymous with the spatial range of the CES MU).  

 Based on a 5 km EDR, the maximum number of bottlenose dolphins from the CES MU disturbed 

from UXO clearance is three animals. This represents 1.14% of the Moray Firth SAC population 

(considered synonymous with the spatial range of the CES MU). 

 Using TTS as a proxy for disturbance, maximum number of bottlenose dolphins from the CES 

MU disturbed from UXO clearance is one animal, both for unweighted SPLpeak and weighted 

SELss. This represents respectively, 0.41% and 0.07% of the Moray Firth SAC population 

(considered synonymous with the spatial range of the CES MU). 

 With an impact range of 880 m for bottlenose dolphins considering the maximum charge 

weight of 907 kg (plus donor weight of 0.5 kg) and the adoption of high order clearance, there 

is no spatial overlap between the Moray Firth SAC and the impact ranges of the worst case 

scenario UXO clearance works on bottlenose dolphins. It is worth noting that, it is anticipated 

that low order techniques will be used. 

 JNCC guidance (2020) states that UXO detonation is not expected to cause widespread and 

prolonged displacement of marine mammals. The impact is short-term and intermittent in 

nature with temporary behavioural effects, which are very unlikely to alter survival or 

reproductive rate to the extent to alter the population trajectory of bottlenose dolphins. 

Furthermore, impacts are not expected to manifest at levels that would compromise the 

distribution of the bottlenose dolphin within the SAC. 

 Disturbance may affect individuals within and/or associated with the site, however, as 

described above, this is not predicted to result in any significant change to individual fitness or 

reproductive success and so is therefore not expected to impact the population at the site.  

 Furthermore, the Proposed Development has committed to an outline MMMP (C-OFF-19) 

which will be submitted with the application and will identify appropriate mitigation measures 

to reduce the risk of disturbance from UXO clearance to negligible levels. The outline MMMP 

will be updated prior to construction to capture the final refined project parameters. The same 

mitigation measures (including those in the outline MMMP as appropriate to the method of 

clearance used) would be applied to   refined project parameters; therefore, as this assessment 

is based on the worst-case scenario, any alternative scenario would not give rise to an effect 

which is more significant than has been assessed herein.  
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 Disturbance is not predicted to result in any significant negative effects on individuals or the 

population of the site, nor is it expected to result in death or injury to individuals to an extent 

that may ultimately affect the population associated with the site or hinder the ability to 

maintain favourable conservation status in the long term. It is therefore considered that there 

will be low impact to the bottlenose dolphin qualifying feature of the SAC, as defined by CO1 

and CO2b of the site, from behavioural disturbance as a result of underwater noise during UXO 

clearance.  

 In the context of the predicted risk of disturbance from underwater noise from UXO clearance, 

it is concluded there will be no AEoSI to bottlenose dolphins associated with the Moray Firth 

SAC from the Proposed Development alone. Therefore, subject to natural change, the 

population of bottlenose dolphins will be maintained in the long-term with respect to 

disturbance from underwater noise from UXO clearance during construction. 

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include behavioural disturbance from underwater noise as a result of the 

UXO clearance from the Proposed Development alongside noise effects from other projects. 

Furthermore, cumulative effects may arise from combined construction activities of piling, 

vessel noise and UXO clearance. 

▪ It is expected that, where practicable UXO clearance campaigns will be conducted using low-

order deflagration techniques as recommended by UK Government (2025) in the joint position 

statement and due to these techniques being to have a 100% success rate on other Scottish 

projects (Ocean Winds, 2024). In addition, it is expected that the UXO detonation would elicit 

a startle response and very short duration behavioural response that would not be expected to 

cause widespread and prolonged displacement (JNCC, 2020). As the significance of UXO 

clearance is negligible due to the duration of the impact being very short, it is considered 

unlikely that there will be potential for cumulative impacts. Therefore, any risk of behavioural 

disturbance will be minimal. As such, any risk of disturbance is considered highly unlikely with 

the implementation of embedded mitigation, and potential for in-combination effects on 

bottlenose dolphin due to disturbance from underwater noise as a result of UXO clearance are 

screened out and  not considered further. 

 In the context of the predicted risk of behavioural disturbance from underwater noise as a 

result of UXO clearance, it is concluded there will be no AEoSI to bottlenose dolphin associated 

with the Moray Firth SAC, as defined by CO1 and CO2b of the site, from the Proposed 

Development in combination with other projects. Therefore, subject to natural change, the 

population of bottlenose dolphins will be maintained in the long-term with respect to 

disturbance from underwater noise from UXO clearance during construction.
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CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (behavioural 

disturbance) from UXO clearance during construction is shown in Table 2.13. 

 Due to bottlenose dolphins being highly mobile in nature, the lack of overlap between the UXO 

clearance location and the SAC and given that behavioural disturbance is considered negligible 

in the context of UXO clearance as the duration of the impact (underwater noise) is extremely 

short, the potential for in-combination effects is considered unlikely, and this impact was not 

considered further. Therefore, it is considered that there is no AEoSI to bottlenose dolphins, 

the designated feature of the Moray Firth SAC from the Proposed Development alone or in-

combination during all phases of development. Consequently, subject to natural change, the 

population of bottlenose dolphin will be maintained in the long-term with respect to risk of 

disturbance resulting from piling alone or in-combination from the Proposed Development. 

Table 2.13 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Behavioural Disturbance Caused by UXO 
Clearance During Construction. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS.  

As per the assessment above, behavioral 
disturbance arising from UXO clearance as a 
result of the Proposed Development (alone or 
in-combination) will not result in significant 
disturbance in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

There is no pathway for effect from underwater 
noise for UXO clearance resulting in behavioral 
disturbance as a result of the Proposed 
Development (alone or in-combination) on this 
objective. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

As per the assessment above, behavioral 
disturbance arising from UXO clearance as a 
result of the Proposed Development (alone or 
in-combination) will not result in significant 
disturbance in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

There is no pathway for effect from underwater 
noise for UXO clearance resulting in behavioral 
disturbance as a result of the Proposed 
Development (alone or in-combination) on this 
objective. 
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Underwater Noise - Auditory Injury Caused by Geophysical Surveys (Construction) 

 There is potential for auditory injury to marine mammals during the construction phase 

geophysical surveys, for bottlenose dolphins, a qualifying feature of the Moray Firth SAC.  

 The relevant COs for the Moray Firth SAC with regards to underwater noise are CO1: To ensure 

that the qualifying features of Moray Firth SAC are in favourable condition and make an 

appropriate contribution to achieving Favourable Conservation Status, and CO2a: To ensure 

the population of bottlenose dolphin is a viable component of the site. Specifically protecting 

the species from significant risk of incidental killing or injury both within and outside the site 

boundary.  

Appropriate Assessment Alone 

Bottlenose dolphin 

 Geophysical survey equipment that may be used includes MBES, SSS, USBL, SBP and UHRS. The 

sound frequencies generated by MBES and SSS are above the hearing threshold of bottlenose 

dolphins (Hartley Anderson Ltd, 2020, Crocker and Fratantonio, 2016, Crocker et al., 2019). The 

source levels of USBL, SBP, and UHRS equipment are below the PTS onset thresholds for 

bottlenose dolphins (Hartley Anderson Ltd, 2020, NOAA, 2019). Consequently, it is considered 

that there is no potential for auditory injury from this geophysical equipment.  

 Furthermore, the types of geophysical surveys typically conducted for OWF developments are 

not likely to result in PTS in marine mammals, as the risk is mainly due to the use of air guns 

and/or surveys in deep water (>200 m). It is worth noting that the maximum water depth of 

the Proposed Development is 112m and waters depths in the CES MU are smaller. If seismic 

surveys involving different equipment or water depth are proposed, the associated risk would 

be addressed through appropriate licensing and mitigation measures at the time. Should this 

be required, the need for HRA for individual surveys will be determined on a case-by-case basis. 

 Modelling conducted by CSA (2020) using the NMFS User Spreadsheet (NMFS, 2018) shows 

that even for a wide range of geophysical survey equipment, the predicted impact ranges to 

“Level A” harassment thresholds (i.e. PTS-onset values equivalent from Southall et al., 2019) 

remains under 36.5 m (CSA, 2020). It is expected that the displacement effect caused by the 

presence of vessels used to conduct the surveys (assessed within paragraphs 2.5.153 to 

2.5.166), which have shown to affect bottlenose dolphins (Pirotta et al., 2015), are likely to 

have a greater behavioural impact than the risk of cumulative auditory injury from non-

impulsive noise sources.  

 Mitigation will be implemented through the combined use of MMOs and Passive Acoustic 

Monitoring (PAM) operators, as appropriate, to mitigate against any potential impacts to 

marine mammals from underwater noise from geophysical surveys. These measures are 

described in detail within EIAR, Volume 4, Appendix 2: Outline Marine Mammal Mitigation 

Protocol, are in line with the latest best practice guidance by JNCC (2017, 2023) and are 

considered sufficient to reduce the risk of auditory injury to bottlenose dolphins to negligible 

levels. This is achieved by reducing the potential impact zones and mitigating against the 

presence of marine mammals within the immediate area (i.e. a defined mitigation zone).  
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 PTS-onset is not predicted to result in any significant negative effects to the individual 

bottlenose dolphins or to the wider SAC population. It is also not expected to result in mortality 

or injury at levels that could affect population viability. The species is not anticipated to be 

negatively affected in a way that would compromise its FCS in the long term. It is considered 

that there will be low impact to the bottlenose dolphin qualifying feature of the SAC, as defined 

by CO1 and CO2a of the site, from auditory injury as a result of underwater noise from 

geophysical surveys.  

 Therefore, it is concluded that there will be no AEoSI for bottlenose dolphins associated with 

the Moray Firth SAC during the construction phase geophysical activities, and therefore,  

subject to natural change, the population of bottlenose dolphin will be maintained in the long 

term with respect to auditory injury from underwater noise  from geophysical surveys.  

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include auditory injury as a result of geophysical surveys from the Proposed 

Development alongside noise effects from other projects. Furthermore, cumulative effects may 

arise from combined construction activities of piling, vessel noise and UXO clearance. 

 While geophysical surveys may lead to PTS, embedded commitment (outline MMMP, C-OFF-

19) implemented by the Proposed Development will reduce the injury risk to bottlenose 

dolphins to negligible levels. It is anticipated that all in-combination projects will employ similar 

mitigation (e.g. the use of MMO and soft-start), as required by EPS legislation. Therefore, any 

risk of auditory injury will be minimal, highly localised and is considered highly unlikely with the 

implementation of embedded commitments. In addition, it is anticipated that vessel activity 

will deter animals from the injury zone. As such, the potential for in-combination effects on 

bottlenose dolphin due to PTS as a result of geophysical surveys are screened out and not 

considered further. 

 In the context of the predicted risk of onset of auditory injury from underwater noise from 

geophysical surveys, it is concluded there will be no AEoSI to bottlenose dolphin associated 

with the Moray Firth SAC, as defined by CO1 and CO2a of the site, from the Proposed 

Development in combination with other projects. Therefore, subject to natural change, the 

population of bottlenose dolphins will be maintained in the long-term with respect to auditory 

injury from underwater noise from geophysical surveys during construction. 

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (auditory injury) from 

geophysical surveys during construction is shown in Table 2.14. 
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 Due to the localised impact of underwater noise from geophysical surveys, it is therefore 

considered that there is no AEoSI to bottlenose dolphins, the designated feature of the Moray 

Firth SAC from the Proposed Development alone or in-combination during all phases of 

development. Consequently, subject to natural change, the population of bottlenose dolphin 

will be maintained in the long-term with respect to risk of auditory injury resulting from 

geophysical surveys alone or in-combination from the Proposed Development. 

Table 2.14 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Underwater Noise Auditory Injury 
Caused by Geophysical Surveys During Construction. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS.  

As per the assessment above, impacts arising 
from underwater noise during geophysical 
surveys as a result of the Proposed 
Development (alone or in-combination) will not 
result in a reduction in the population of 
bottlenose dolphin, and therefore there will not 
be AEoSI on the qualifying feature for the Moray 
Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

There is no pathway for effect from underwater 
noise for geophysical surveys as a result of the 
Proposed Development (alone or in-
combination) on these objectives. 2c. The supporting habitats and processes 

relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

Underwater Noise – Behavioural Disturbance Caused by Geophysical Surveys (Construction) 

 There is potential for disturbance to marine mammals from geophysical surveys conducted 

during the construction phase of the Proposed Development. This includes potential impacts 

to bottlenose dolphin, which are a qualifying feature of the Moray Firth SAC.  

 The relevant COs of the Moray Firth SAC are CO1: To ensure that the qualifying features of 

Moray Firth SAC are in favourable condition and make an appropriate contribution to achieving 

Favourable Conservation Status, and CO2b: The distribution of bottlenose dolphin throughout 

the site is maintained by avoiding significant disturbance, it is expected that significant 

disturbance will lead to more than a transient effect on the distribution of bottlenose dolphins. 

It may result in the following effects:  

▪ Contributes to the long-term decline in the use of the site by bottlenose dolphin;  

▪ Changes to the distribution of bottlenose dolphin on a continuing or sustained basis; and 

▪ Changes to bottlenose dolphin behaviour such that it reduces the ability of the species to 

survive, breed or rear their young.
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Appropriate Assessment Alone 

Bottlenose dolphin 

 With respect to potential disturbance from geophysical surveys, CSA (2020) provides the best 

available assessment of Level B harassment ranges in the absence of widely accepted 

behavioural thresholds (such as those proposed by Southall et al., 2019). Based on modelled 

data, CSA (2020) identifies that behavioural disturbance (Level B harassment) could occur up 

to a range of 141 m from the sound source. However, it is anticipated that the displacement 

effect caused by the physical presence of survey vessels will be more significant than the effect 

of underwater noise from associated construction-related activities. As such, it is not expected 

that geophysical surveys will result in significant behavioural disturbance or contribution the 

thresholds.  

 In terms of sound frequencies, the outputs from MBES and SSS are above the auditory range 

of bottlenose dolphins and are therefore not expected to cause behavioural disturbance. While 

SBP, USBL and UHRS operate within bottlenose dolphin hearing range and have the potential 

to cause disturbance, the anticipated effects are expected to be highly localised and temporary 

in nature, as detailed in Impact 3 of the Offshore EIAR, Volume 2, Chapter 11: Marine Mammals 

and Other Megafauna. The short duration of exposure and low spatial impact zone (Pace et al., 

2021) mean that these effects are not predicted to have any significant impact on an individual 

bottlenose dolphin’s health, fitness, or reproductive success and therefore not expected to 

impact on the population at the site. 

 Specifically, disturbance resulting from geophysical surveys is not predicted to result in any 

significant negative impacts at either the individual or population level for bottlenose dolphins 

of the site. It is not expected to result in long-term decline in the use of the site by the 

population, nor any continuing or sustained changes to distribution. Furthermore, it is not 

predicted to adversely affect bottlenose dolphin in such a way that maintaining it as favourable 

condition in the long term would be impacted. It is considered that there will be low impact to 

the bottlenose dolphin qualifying feature of the SAC, as defined by the CO1 and CO2b, from 

underwater noise during geophysical surveys. 

 Therefore, it is concluded that there will be no AEoSI for bottlenose dolphins associated with 

the Moray Firth SAC during the construction phase geophysical activities. Subject to natural 

change, the population of bottlenose dolphin is expected to be maintained over the long term 

with respect to underwater noise impacts resulting from geophysical surveys.  

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include behavioural disturbance as a result of the geophysical surveys from 

the Proposed Development alongside noise effects from other projects. 
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 There is currently no information on the specific requirements of the geophysical surveys for 

the Proposed Development alone, although they are likely to occur prior to the main 

construction starting in 2028. For the in-combination assessment no specific information on 

planned or proposed surveys have been identified within the relevant timeframe for inclusion 

in the assessment.  

 As a worst-case scenario, it is assumed that all projects which overlap with the piling window 

for the Proposed Development (2028-2030) will have overlapping timeframes for geophysical 

surveys. Under this precautionary scenario, it is expected that there will be eight projects (Table 

2.9) which have geophysical surveys taking place at the same time. Given the proximity to the 

Proposed Development, it is anticipated that the OTC Corridor for most of these projects will 

overlap with the CES MU, and therefore any geophysical surveys as a result of these projects 

in-combination have the potential to disturb the Moray Firth SAC bottlenose dolphin 

population. However, any disturbance arising from the geophysical surveys from each OWF 

project will be of a localised spatial extent (up to a maximum of 5 km EDR (JNCC, 2023)).  . 

 Therefore, any risk of disturbance is considered highly unlikely, localised and with the 

implementation of embedded mitigation it is not expected to result in any significant negative 

impacts on individuals or the population of the site. It is not expected to result in a long-term 

decline in the population use of the site, nor any changes to the distribution on continuing or 

sustained basis. Additionally, it is not predicted to adversely affect bottlenose dolphin in such 

a way that maintaining it as favourable condition in the long term would be impacted. 

 In the context of the predicted risk of behavioural disturbance from geophysical surveys it is 

concluded there will be no AEoSI for bottlenose dolphins associated with the Moray Firth SAC, 

as defined by the CO1 and CO2b, from the Proposed Development in combination with other 

projects. Therefore, subject to natural change, the population of bottlenose dolphins will be 

maintained in the long-term with respect to disturbance from underwater noise from 

geophysical surveys during construction. 

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (behavioural 

disturbance) from geophysical surveys during construction is shown in Table 2.15. 

 Due to bottlenose dolphins being highly mobile in nature and the low impact range modelled 

for geophysical surveys, with a predicted distance of 141 m for all marine mammal assessed 

(CSA, 2020), it is therefore considered that there is no AEoSI to bottlenose dolphins, the 

designated feature of the Moray Firth SAC from the Proposed Development alone or in-

combination during all phases of development. Consequently, subject to natural change, the 

population of bottlenose dolphin will be maintained in the long-term with respect to risk of 

disturbance resulting from geophysical surveys alone or in-combination from the Proposed 

Development. 
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Table 2.15 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Behavioural Disturbance Caused by 
Geophysical Surveys During Construction. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS. 

As per the assessment above, behavioral 
disturbance arising from geophysical surveys as 
a result of the Proposed Development (alone or 
in-combination) will not result in significant 
disturbance in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

There is no pathway for effect from underwater 
noise for geophysical surveys resulting in 
behavioral disturbance as a result of the 
Proposed Development (alone or in-
combination) on this objective. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

As per the assessment above, behavioral 
disturbance arising from geophysical surveys as 
a result of the Proposed Development (alone or 
in-combination) will not result in significant 
disturbance in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

There is no pathway for effect from underwater 
noise geophysical surveys resulting in behavioral 
disturbance as a result of the Proposed 
Development (alone or in-combination) on this 
objective. 

Underwater Noise - Auditory Injury Caused by Other Construction Activities (Construction) 

 There is potential for PTS-onset from other construction activities, which could impact 

bottlenose dolphin, a qualifying feature of the Moray Firth SAC.  

 The relevant COs for the Moray Firth SAC to underwater noise are CO1: To ensure that the 

qualifying features of Moray Firth SAC are in favourable condition and make an appropriate 

contribution to achieving Favourable Conservation Status, and CO2a: To ensure the population 

of bottlenose dolphin is a viable component of the site. This specifically includes protection 

from significant risk of incidental injury of mortality both within and beyond the site.   

Appropriate Assessment Alone 

Bottlenose dolphin 

 While pile driving and UXO clearance are considered to be the greatest sources of underwater 

noise, other construction activities also generate underwater noise. These include cable laying, 

trenching, dredging (backhoe and suction), suction anchor installation, and rock placement.  
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 The maximum cumulative PTS-onset impact range for bottlenose dolphins is predicted to be 

less than 100 m for the above types of activities.  

 Moreover, according to guidance from the MMO (2015), the main energy associated with non-

piling activities such as pile installation and cable laying is below 1 kHz. This frequency range is 

outside the peak auditory sensitivity range for bottlenose dolphin, which lies between 

approximately 8.8 kHz to 110 kHz (Southall et al., 2019). As such, the likelihood of these low-

frequency noises causing auditory injury is minimal. Even in the unlikely event that PTS were to 

occur, it would likely show as a minor reduction in hearing sensitivity (a “notch”) in a frequency 

band that is not critical to key biological functions. Scientific evidence suggests such a minor 

hearing loss is unlikely to affect an individual’s fitness or reproductive success, in either adults 

or calves (Kastelein et al., 2017; Booth et al., 2019). 

 Furthermore, the anticipated spatial extent of the injury zone (<100 m) is relatively small, and 

the vessel activity related to construction work is expected to result in temporary avoidance of 

the area by marine mammals, with displacement likely occurring before any actual noise-

generating operations commence. This behavioural avoidance further reduces the likelihood 

of auditory injury occurring. Therefore, the onset of PTS is not predicted to cause significant 

negative effects on either individual dolphins or the broader population associated with the 

SAC.  

 Specifically, PTS is not expected to result in mortality or injury at a level that would compromise 

population viability or conservation status. Nor is it expected to impact the favourable 

condition of bottlenose dolphin in the long term. Consequently, the overall impact of 

underwater noise from construction-related activities (excluding piling, UXO clearance and 

geophysical surveys) on this qualifying feature is considered to be negligible.  

 Accordingly, it is concluded that there will be no AEoSI to bottlenose dolphins associated with 

the Moray Firth SAC, as defined by CO1 and CO2a of the site, from the Proposed Development 

during the development phases. Subject to natural change, the population of bottlenose 

dolphin is expected to be maintained over the long term with respect to underwater noise 

impacts resulting from other construction activities. 

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include auditory injury as a result of other construction activities from the 

Proposed Development alongside noise effects from other projects. Furthermore, cumulative 

effects may arise from combined construction activities of piling, geophysical surveys and UXO 

clearance.  

 Considering there is, t negligible risk of auditory injury due to underwater noise from other 

construction activities from the Proposed Development alone for bottlenose dolphins, the 

highly localised impact area and the fact that other projects will also have similar impacts, an 

in-combination assessment is screened out and not considered further. 
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 In the context of the predicted risk of onset of auditory injury from underwater noise from 

other construction activities, it is concluded there will be no AEoSI to bottlenose dolphin 

associated with the Moray Firth SAC, as defined by CO1 and CO2a of the site, from the Proposed 

Development in combination with other projects. Therefore, subject to natural change, the 

population of bottlenose dolphins will be maintained in the long-term with respect to auditory 

injury from underwater noise from geophysical surveys during construction. 

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (auditory injury) from 

other construction activities is shown in Table 2.16. 

 Due to the localised impact of underwater noise from other construction activities, with 

auditory injury risk being less than 100 m for high frequency receptors, it is therefore 

considered that there is no AEoSI to bottlenose dolphins, the designated feature of the Moray 

Firth SAC from the Proposed Development alone or in-combination during all phases of 

development. Consequently, subject to natural change, the population of bottlenose dolphin 

will be maintained in the long-term with respect to risk of auditory injury resulting from other 

construction activities alone or in-combination from the Proposed Development. 

Table 2.16 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Underwater Noise Auditory Injury 
Caused by Other Construction Activities During Construction. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS. 

As per the assessment above, impacts arising 
from underwater noise (auditory injury) during 
other construction activities as a result of the 
Proposed Development (alone or in-
combination) will not result in a reduction in the 
population of bottlenose dolphin, and therefore 
there will not be AEoSI on the qualifying feature 
for the Moray Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

There is no pathway for effect from underwater 
noise for other construction activities as a result 
of the Proposed Development (alone or in-
combination) on these objectives. 2c. The supporting habitats and processes 

relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

Underwater Noise – Behavioural Disturbance Caused by Other Construction Activities 

(Construction) 

 There is potential for disturbance from other construction activities, which could impact 

bottlenose dolphin, a qualifying feature of the Moray Firth SAC.  
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 The relevant COs of the Moray Firth SAC are CO1: To ensure that the qualifying features of 

Moray Firth SAC are in favourable condition and make an appropriate contribution to achieving 

Favourable Conservation Status, and CO2b: The distribution of bottlenose dolphin throughout 

the site is maintained by avoiding significant disturbance, it is expected that significant 

disturbance will lead to more than a transient effect on the distribution of bottlenose dolphins. 

It may result in the following effects:  

▪ Contributes to the long-term decline in the use of the site by bottlenose dolphin;  

▪ Changes to the distribution of bottlenose dolphin on a continuing or sustained basis; and 

▪ Changes to bottlenose dolphin behaviour such that it reduces the ability of the species to 

survive, breed or rear their young. 

Appropriate Assessment Alone 

Bottlenose dolphin 

 A comprehensive review commissioned by the Department of Business, Enterprise and 

Regulatory Reform (BERR) in collaboration with DEFRA (BERR and DEFRA, 2008) assessed the 

potential acoustic impacts of offshore cable installation techniques. The report examined 

various burial techniques and equipment types, including jetting, rock cutting, ploughs, 

remotely operated vehicles (ROVs), and sleds. It concluded that these activities are very unlikely 

to generate sound levels capable of triggering behavioural responses in marine mammals. In 

contrast, vessel activity related to construction work is expected to result in temporary 

avoidance of the area by marine mammals, with displacement likely occurring before any actual 

noise-generating operations commence. This deterrent effect of vessel presence has been 

supported by findings such as those by Brandt et al. (2018), indicating that marine mammals 

tend to avoid areas of heightened vessel activity. 

 While individual bottlenose dolphins may temporarily alter their movement patterns in 

responses to construction activity in or near the Moray Firth SAC, such responses are predicted 

to be short-lived and confined to small spatial areas. As a result, any behavioural disturbance is 

unlikely to interfere with breeding, foraging, or rearing calves. No reduction in individual health 

or reproductive output is anticipated. Importantly, no long-term changes to site use or 

distribution of bottlenose dolphins are expected.  

 Additionally, it is not predicted to adversely affect bottlenose dolphin in such a way that 

maintaining it as favourable condition in the long term would be impacted. It is considered that 

there will be low impact to the bottlenose dolphin qualifying feature of the SAC, as defined by 

the CO1 and CO2b, from underwater noise during other construction activities. 

 On this basis, it is concluded that there will be no AEoSI to bottlenose dolphins associated with 

the Moray Firth SAC from the proposed development alone as a result of other construction 

activities. Subject to natural change, the population of bottlenose dolphin is expected to be 

maintained over the long term with respect to underwater noise impacts resulting from other 

construction activities.
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Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include behavioural disturbance as a result of the geophysical surveys from 

the Proposed Development alongside noise effects from other projects. 

 Considering that noise from other construction activities, is likely to be similar to the ambient 

noise levels, highly localised and the associated disturbance impact will be primarily dominated 

by underwater noise from vessels for non-piling works, any risk of disturbance is considered 

highly unlikely. As such, the potential for in-combination effects on bottlenose dolphin due to 

disturbance from underwater noise as a results of other construction activities are screened 

out and not considered further.   

 In the context of the predicted risk of behavioural disturbance from underwater noise as a 

result of other construction activities, it is concluded there will be no AEoSI to bottlenose 

dolphin associated with the Moray Firth SAC, as defined by CO1 and CO2b of the site, from the 

Proposed Development in combination with other projects. Therefore, subject to natural 

change, the population of bottlenose dolphins will be maintained in the long-term with respect 

to disturbance from underwater noise from other construction activities. 

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (behavioural 

disturbance) from other construction activities is shown in Table 2.17. 

 Due to the localised impact of underwater noise from other construction activities, it is 

therefore considered that there is no AEoSI to bottlenose dolphins, the designated feature of 

the Moray Firth SAC from the Proposed Development alone or in-combination during all phases 

of development. Consequently, subject to natural change, the population of bottlenose dolphin 

will be maintained in the long-term with respect to risk of auditory injury resulting from other 

construction activities alone or in-combination from the Proposed Development. 
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Table 2.17 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Behavioural Disturbance Caused by 
Other Construction Activities During Construction. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of Moray 
Firth SAC are in favourable condition and make an 
appropriate contribution to achieving FCS. 

As per the assessment above, behavioral 
disturbance arising from other construction 
activities as a result of the Proposed 
Development (alone or in-combination) will 
not result in significant disturbance in the 
population of bottlenose dolphin, and 
therefore there will not be AEoSI on the 
qualifying feature for the Moray Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

There is no pathway for effect from 
underwater noise for other construction 
activities resulting in behavioral disturbance as 
a result of the Proposed Development (alone 
or in-combination) on this objective. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

As per the assessment above, behavioral 
disturbance arising from other construction 
activities as a result of the Proposed 
Development (alone or in-combination) will 
not result in significant disturbance in the 
population of bottlenose dolphin, and 
therefore there will not be AEoSI on the 
qualifying feature for the Moray Firth SAC. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the availability 
of prey for bottlenose dolphin are maintained.  

There is no pathway for effect from 
underwater noise for other construction 
activities resulting in behavioral disturbance as 
a result of the Proposed Development (alone 
or in-combination) on this objective. 

Noise Related Impacts Associated with Floating Foundations (O&M) 

 There is potential for noise impacts from operational WTGs on floating foundations, which 

could impact bottlenose dolphin, a qualifying feature of the Moray Firth SAC.  

 The relevant COs for the Moray Firth SAC to underwater noise are CO1: To ensure that the 

qualifying features of Moray Firth SAC are in favourable condition and make an appropriate 

contribution to achieving Favourable Conservation Status, CO2a: To ensure the population of 

bottlenose dolphin is a viable component of the site. This specifically includes protection from 

significant risk of incidental injury of mortality both within and beyond the site and, CO2b: The 

distribution of bottlenose dolphin throughout the site is maintained by avoiding significant 

disturbance, it is expected that significant disturbance will lead to more than a transient effect 

on the distribution of bottlenose dolphins. It may result in the following effects:  

▪ Contributes to the long-term decline in the use of the site by bottlenose dolphin;  

▪ Changes to the distribution of bottlenose dolphin on a continuing or sustained basis; and 

▪ Changes to bottlenose dolphin behaviour such that it reduces the ability of the species to 

survive, breed or rear their young. 
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Appropriate Assessment Alone 

Bottlenose dolphin 

 As stated in paragraph 2.3.26, underwater noise during the operation and maintenance phase 

is primarily limited to sound produced by the operational turbines. For floating WTGs, the main 

sources of underwater noise are the generator and gearbox components with the noise levels 

expected to be lower than those from fixed-bottom monopile foundations, resulting in a 

reduced spatial extent of potential impact. Further, the operational WTG noise is considered 

non-impulsive and continuous and typically below 1 kHz (Thomsen et al., 2006), which is 

outside bottlenose dolphin peak hearing sensitivity, and therefore is expected to result in little 

impact to vital rates and/or behaviour is . 

 Unlike fixed turbines, floating WTGs may also generate mooring-related underwater sounds, 

potentially including periodic tension releases that create “snapping” noises. However, studies 

at operational floating wind farms such as Kincardine and Hywind Scotland found no strong 

evidence of impulsive sounds associated with mooring systems. Instead, the acoustic profile 

included occlusal short-lived, non-impulsive sounds such as “rattles”, “bangs”, and “creaks”, 

typically lasting about one second and ranging from 10 to 48 kHz (Burns et al., 2022). 

 These transient noises are considered non-impulsive, with sound levels below any PTS onset 

threshold relevant to bottlenose dolphin (Offshore EIAR, Volume 3, Appendix 3.1: Underwater 

Noise Technical Report), and therefore the sound level from cable noise are not at a level 

sufficient to cause injury or disturbance to bottlenose dolphin.  

 The predicted sound levels from operational WTGs for the Proposed Development(132 dB re 1 

µPa (Lp) at 150 m) are below PTS thresholds (Southall et. al., 2019) relevant to bottlenose 

dolphins and are not considered sufficient to cause either auditory injury or behavioural 

disturbance (Offshore EIAR, Volume 3, Appendix 3.1: Underwater Noise Technical Report). 

Thus, given the continuous and low-frequency nature of the noise, and its energy primarily 

within low frequencies below 1 kHz, which is outside the peak hearing sensitivity of bottlenose 

dolphins, impacts are expected to result in little to no impact to vital rates and/or behaviour. 

 Noise related impacts associated with floating foundations is considered to be localised to the 

immediate vicinity of the Aspen Array Area and unlikely to lead to exclusion of the animals from 

the Aspen Array Area. As the Aspen Array Area is located outside the CES MU and the distance 

to the Moray Firth SAC, it is considered that the range of the effect is considerably small that 

will have negligible effects and there is no potential for overall effect from the Proposed 

Development. 
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 In summary, noise related impacts associated with floating foundations are not expected to 

result in any significant negative impacts on individuals or the population of the Moray Firth 

SAC, nor is it expected to result in death or injury or disturbance to individuals to an extent that 

may affect the population associated with the site. It is not expected to result in long term 

decline in the population use of the site, nor any changes to the distribution on continuing or 

sustained basis. Additionally, it is not predicted to adversely affect bottlenose dolphin in such 

a way that maintaining it as favourable condition in the long term would be impacted. It is 

considered that there will be negligible impact to the bottlenose dolphin qualifying feature of 

the SAC, as defined by the CO1, CO2a and CO2b, due to noise related impacts associated with 

floating foundations. 

 Therefore, it is concluded that there will be no AEoSI to bottlenose dolphins associated with 

the Moray Firth SAC from the Proposed Development alone. Subject to natural change, the 

population of bottlenose dolphin is expected to be maintained over the long term with respect 

to noise related impacts associated with floating foundations. 

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include noise related impacts associated with floating foundations from the 

Proposed Development alongside noise effects from other projects. 

 Considering there is at worst negligible effects due to resulting from noise related impacts 

associated with floating foundations from the Proposed Development alone for bottlenose 

dolphins, as well as the localised effects of this impact, an in-combination assessment is 

screened out and not considered further. 

 In the context of the predicted risk of noise related impacts associated with floating 

foundations, it is concluded there will be no AEoSI to bottlenose dolphin associated with the 

Moray Firth SAC, as defined by CO1, CO2a and CO2b of the site, from the Proposed 

Development in combination with other projects. Therefore, subject to natural change, the 

population of bottlenose dolphins will be maintained in the long-term with respect to 

disturbance from underwater noise from other construction activities. 

 

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to underwater noise (auditory injury) from 

floating foundations during O&M is shown in Table 2.18. 
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 Due to the predicted underwater noise produced via floating foundations not considered to be 

sufficient to cause either behavioural disturbance of auditory injury, and the localised impact 

of noise produced via floating foundations, it is therefore considered that there is no AEoSI to 

bottlenose dolphins, the designated feature of the Moray Firth SAC from the Proposed 

Development alone or in-combination during all phases of development. Consequently, subject 

to natural change, the population of bottlenose dolphin will be maintained in the long-term 

with respect to noise related impacts associated with floating foundations alone or in-

combination from the Proposed Development. 

Table 2.18 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Underwater Noise Auditory Injury 
Associated with Floating Foundations During O&M. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS. 

As per the assessment above, underwater noise 
arising from floating foundations as a result of 
the Proposed Development (alone or in-
combination) will not result in significant 
disturbance in the population of bottlenose 
dolphin, and therefore there will not be AEoSI 
on the qualifying feature for the Moray Firth 
SAC. 
 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

There is no pathway for effect from underwater 
noise via floating foundations as a result of the 
Proposed Development (alone or in-
combination) on these objectives. 

Vessel Collision Risk (Construction, O&M and Decommissioning) 

 There is potential for risk of collision from vessels, which could impact bottlenose dolphin, a 

qualifying feature of the Moray Firth SAC.  

 The COs for Moray Firth SAC that are relevant for impacts arising from underwater noise are 

CO1: To ensure that the qualifying features of Moray Firth SAC are in favourable condition and 

make an appropriate contribution to achieving FCS, and CO2a: To ensure that the population 

of bottlenose dolphin is a viable component of the site. The later, protects the species from 

significant risk of incidental killing and injury within and without the site. 

Appropriate Assessment Alone 

Bottlenose dolphin 

 As described in paragraph 2.3.36, based on available post-mortem records and the known 

evasive capabilities of bottlenose dolphins, the risk posed by vessel collisions is considered low. 

Bottlenose dolphins are agile, fast-moving marine mammals with acute hearing, which makes 

them well-equipped to detect and avoid oncoming vessels significantly reducing their 

susceptibility to collisions. Although a direct strike could cause serious injury or death, such 

events are expected to be rare, especially under typical OWF construction scenarios where 

vessel speeds are limited.  
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 It is estimated that most construction vessels will be large, slow moving and stationary for long 

periods, with the most frequent movements being from CTVs and support vessels transiting 

between the site and the port. These slow movements, coupled with the acoustic presence of 

the vessels, are likely to alert dolphins and allow them time to vacate the area, further reducing 

the risk of interaction. Additionally, vessels will clearly follow defined routes defined in the VMP 

(C-OFF-12), which will also include details on the code of conduct for marine mammal 

encounters. The guidance will incorporate best practise procedures, such as those under the 

WiSe Scheme (2024) to minimise vessel interactions with marine mammals and define how 

vessels should behave in the presence of animals. 

 Given the lower number of vessels estimated for the O&M and decommissioning phases and 

implementation of a VMP, the impact of vessel collision risk during O&M and decommissioning 

would be similar or lower than that during the construction phase. 

 In conclusion, the likelihood of collisions occurring during all phases of development is 

extremely low and not expected to have any significant effect on individual dolphins or the 

wider population within the Moray Firth SAC, nor is it expected to result in death or injury to 

individuals to an extent that may ultimately affect the population associated with the site. It is 

considered that there will be negligible impact to the bottlenose dolphin qualifying feature of 

the SAC, as defined by CO1 and CO2b of the site, from vessel collision risk.  

 Therefore, the potential for vessel collision risk is anticipated to result in no AEoSI to bottlenose 

dolphins associated with the Moray Firth SAC for all phases of the Proposed Development, and 

therefore, subject to natural change, the population will be maintained in the long-term. 

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include vessel collision risk from the Proposed Development alongside vessel 

collision risk from other projects. 

 Considering there is at worst negligible effect due to risk of vessel collision from the Project 

alone for bottlenose dolphins, and that it is anticipated that all offshore energy projects will 

adopt a VMP or adhere to guidelines to further reduce the already minimal risk of vessel 

collisions with marine mammals, an in-combination assessment is screened out and not 

considered further. 

 In the context of the predicted vessel collision risk, together with the implementation of a VMP, 

it is concluded there will be no AEoSI to bottlenose dolphins associated with the Moray Firth 

SAC, as defined by CO1 and CO2a of the site, as a result of vessel collision risk effecting 

bottlenose dolphins from the Proposed Development in combination with other projects.  

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to vessel collision risk during construction, 

O&M and decommissioning is shown in Table 2.19. 



  

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
73 of 90 

 

 Due to bottlenose dolphins being highly mobile in nature, as well as being able to adapt to 

changes in vessel traffic, the extremely low risk of a collision, and the localised impact of vessels 

associated with the Proposed Development, it is therefore considered that there is no AEoSI to 

bottlenose dolphins, the designated feature of the Moray Firth SAC from the Proposed 

Development alone or in-combination during all phases of development. Consequently, subject 

to natural change, the population of bottlenose dolphin will be maintained in the long-term 

with respect to risk from vessel collisions alone or in-combination from the Proposed 

Development. 

Table 2.19 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Vessel Collision Risk During Construction, 
O&M and Decommissioning. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS. 

As per the assessment above, the impact of 
vessel collision risk as a result of the Proposed 
Development (alone or in-combination) will not 
result in a reduction in the population of 
bottlenose dolphin, and therefore there will not 
be AEoSI on the qualifying feature for the Moray 
Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

There is no pathway for effect from vessel 
collision risk as a result of the Proposed 
Development (alone or in-combination) on 
these objectives. 2c. The supporting habitats and processes 

relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

Vessel Disturbance (Construction, O&M and Decommissioning) 

 There is potential for disturbance from vessels, which could impact bottlenose dolphin, a 

qualifying feature of the Moray Firth SAC.  

 The relevant COs of the Moray Firth SAC are CO1: To ensure that the qualifying features of 

Moray Firth SAC are in favourable condition and make an appropriate contribution to achieving 

Favourable Conservation Status, and CO2b: The distribution of bottlenose dolphin throughout 

the site is maintained by avoiding significant disturbance, it is expected that significant 

disturbance will lead to more than a transient effect on the distribution of bottlenose dolphins. 

It may result in the following effects:  

▪ Contributes to the long-term decline in the use of the site by bottlenose dolphin;  

▪ Changes to the distribution of bottlenose dolphin on a continuing or sustained basis; and 

▪ Changes to bottlenose dolphin behaviour such that it reduces the ability of the species to 

survive, breed or rear their young.
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Appropriate Assessment Alone 

Bottlenose dolphin 

 Marine mammal disturbance from vessels is influenced by both underwater noise and the 

physical presence of the vessels themselves (Pirotta et al., 2015). As distinguishing the exact 

cause of a response, whether auditory or visual, is often unfeasible, both factors are considered 

together when assessing the potential for vessel-related impact of disturbance. 

 Research has demonstrated that bottlenose dolphins may exhibit a range of reactions to vessel 

activity. These include reduced feeding effort, (Pirotta et al., 2013; 2015; Piwetz 2019), 

fluctuations in local dolphin densities (Lusseau, 2006; Marley et al., 2017), increased swim 

speeds (Marley et al., 2017; Piwetz, 2019), decreased time spent socialising (Marley et al., 

2017), and alterations to vocalisations (Le Manna et al., 2014; Marley et al., 2017). However, 

not all interactions result in disturbance, as tolerance to a certain level of vessel exposure has 

been documented (Pirotta et al., 2013), and an individual response often depends on their prior 

exposure or baseline sensitivity (Bejder et al., 2009). 

 Given that the Moray Firth already experiences high levels of vessel activity, any additional 

vessel traffic related to the Proposed Development is not expected to create any additional risk 

above the current levels. . As a result, the increase in number of vessels associated with 

construction activities is insufficient to result in significant disturbance to bottlenose dolphin 

as a qualifying feature of the SAC. Further, with the implementation and adherence to a VMP 

(C-OFF-12), the impact of disturbance to bottlenose dolphins from vessel presence is 

considered negligible.  

 Given the lower number of vessels estimated for the O&M and decommissioning phases and 

implementation of a VMP, the impact of vessel collision risk during O&M and decommissioning 

would be similar or lower than that during the construction phase. 

 Additionally, simulations by New et al. (2013) examined the potential impact of increasing 

annual vessel traffic in the Moray Firth from 70 to 470 as a proxy for future offshore 

development. The study concluded that such an increase would not lead to biologically 

meaningful disturbance, as dolphins were able to exhibit short-term behavioural adaptations 

without negative effects on survival or reproductive rates.  

 Considering the above, disturbance is not predicted to result in any significant negative impacts 

on individuals or the population of the site. It is not expected to result in long term decline in 

the population use of the site, nor any changes to the distribution on continuing or sustained 

basis. Additionally, it is not predicted to adversely affect bottlenose dolphin in such a way that 

maintaining it as favourable condition in the long term would be impacted. It is considered that 

there will be low impact to the bottlenose dolphin qualifying feature of the SAC, as defined by 

CO1 and CO2b of the site, from vessel disturbance. 

 Therefore, it is concluded that there will be no AEoSI to bottlenose dolphins associated with 

the Moray Firth SAC as a result of vessel disturbance from the Proposed Development alone. 

Subject to natural change, the population of bottlenose dolphin will be maintained over the 

long term with respect to vessel disturbance. 
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Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include vessel disturbance from the Proposed Development alongside vessel 

disturbance from other projects. 

 Considering there is at worst negligible effect due to impact of vessel disturbance from the 

Project alone for bottlenose dolphins, and that it is anticipated that all offshore energy projects 

will adopt a VMP or adhere to guidelines to further reduce the already minimal risk of vessel 

disturbance to marine mammals, an in-combination assessment is screened out and not 

considered further. 

 In the context of the predicted vessel disturbance, together with the implementation of a VMP, 

it is concluded there will be no AEoSI to bottlenose dolphins associated with the Moray Firth 

SAC, as defined by CO1 and CO2b of the site, as a result of vessel disturbance effecting 

bottlenose dolphins from the Proposed Development in combination with other projects.  

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to vessel disturbance during construction, 

O&M and decommissioning is shown in Table 2.20. 

 Due to bottlenose dolphins being highly mobile in nature, as well as being able to adapt to 

changes in vessel traffic, and the localised impact of vessel disturbance, it is therefore 

considered that there is no AEoSI to bottlenose dolphins, the designated feature of the Moray 

Firth SAC from the Proposed Development alone or in-combination during all phases of 

development. Consequently, subject to natural change, the population of bottlenose dolphin 

will be maintained in the long-term with respect to disturbance from vessels alone or in-

combination from the Proposed Development.
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Table 2.20 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Vessel Disturbance During Construction, 
O&M and Decommissioning. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS. 

As per the assessment above, the impact posed 
by vessel disturbance as a result of the 
Proposed Development (alone or in-
combination) will not result in a reduction in the 
population of bottlenose dolphin, and therefore 
there will not be AEoSI on the qualifying feature 
for the Moray Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

There is no pathway for effect from vessel 
disturbance as a result of the Proposed 
Development (alone or in-combination) on this 
objective. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

As per the assessment above, the impact posed 
by vessel disturbance as a result of the 
Proposed Development (alone or in-
combination) will not result in a reduction in the 
population of bottlenose dolphin, and therefore 
there will not be AEoSI on the qualifying feature 
for the Moray Firth SAC. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

There is no pathway for effect from vessel 
disturbance as a result of the Proposed 
Development (alone or in-combination) on this 
objective. 

Accidental Pollution (Construction, O&M and Decommissioning) 

 There is potential for accidental pollution from the Proposed Development, which could impact 

bottlenose dolphin, a qualifying feature of the Moray Firth SAC.  

 The relevant COs for the Moray Firth SAC to underwater noise are CO1: To ensure that the 

qualifying features of Moray Firth SAC are in favourable condition and make an appropriate 

contribution to achieving Favourable Conservation Status, and CO2c: Supporting habitats and 

processes relevant to bottlenose dolphin and the availability of prey for bottlenose dolphin are 

maintained. With regards to supporting habitat, both the water column and seabed should be 

considered respective of their use by bottlenose dolphins as well as prey. 

Appropriate Assessment Alone 

Bottlenose dolphin 

 The chance of accidental pollution may arise during all phases of the Proposed Development, 

primarily via vessels and/or equipment utilised. Pollutants may include diesel fuel, bentonite 

(from drilling activities), lubricants, grease and oils and anti-fouling biocides. These pollutants 

may have a direct effect on bottlenose dolphins or indirectly affect them via prey reductions, 

both of which could impact survival rates. 
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 Additionally, it would be expected that any contact with contaminants would be brief due to 

the highly mobile nature of bottlenose dolphins. Studies have shown wild dolphins to rely on 

tactile indicators to detect and avoid oil on the surface (Helm et al., 2015) and thus it is unlikely 

an individual would experience prolonged or repeated exposure. Further, research has shown 

captive bottlenose dolphins were visually able to discriminate between contaminated and non-

contaminated water, avoiding surfacing in areas which contained oil slicks (Geraci and St. 

Aubin. 1984). 

 Although the likelihood of such events is considered low, the implementation of embedded 

commitments (i.e. mitigation measures) will be required to reduce the risk further. Therefore, 

the Applicant will implement both an Outline EMP (C-OFF-10) and a MPCP (C-OFF-52). The 

mitigation measures will outline procedures for preventing and responding to pollution events 

and will include the identification of potential sources of pollution, associated spill responses 

and reporting procedures, as well as management, including but not limited to chemical usage, 

pollution prevention and waste management. 

 With these controls in place, the probability of a major pollution event affecting bottlenose 

dolphins at a population level is considered extremely unlikely. Any potential impacts from such 

incidents are expected to be small in scale, localised, and short-lived, and are not predicted to 

result in injury or death to individual bottlenose dolphins nor impact the fish communities that 

the bottlenose dolphin depends on (RIAA, Chapter 4: Fish and Shellfish Ecology) to a degree 

that would harm bottlenose dolphins and thus the population associated with the Moray Firth 

SAC.  

 It is considered that the potential for adverse effect is the same for all phases of the Proposed 

Development. 

 The impact of accidental pollution is not anticipated to result in significant negative effects on 

individual bottlenose dolphins or the overall population. The impacts are also not expected to 

cause injury, mortality, or behavioural change that would affect the long-term use or 

distribution of the site by bottlenose dolphins. Additionally, impacts are not expected to 

manifest at levels that could compromise the extent, distribution, structure and function of the 

habitats and supporting  processes of the species. It is considered that there will be low impact 

to the bottlenose dolphin qualifying feature of the SAC, as defined by CO1 and CO2c of the site,  

from changes accidental pollution. 

 Therefore, it is concluded that there will be no AEoSI to bottlenose dolphins associated with 

the Moray Firth SAC as a result of accidental pollution from the Proposed Development alone. 

Subject to natural change, the population of bottlenose dolphin will be maintained over the 

long term with respect to pollution incidents resulting from all development phases. 

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include accidental pollution from the Proposed Development alongside 

accidental pollution from other projects. 
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 Considering the brief nature of accidental pollution events, as well as being highly localised to 

the Aspen Array Area, combined with the mitigation measures put in place to reduce the 

chance of contamination happening with both the Outline EMP and MPCP, an in-combination 

assessment is screened out and not considered further. 

 In the context of the predicted accidental pollution, together with the implementation of a EMP 

and MPCP, it is concluded there will be no AEoSI to bottlenose dolphins associated with the 

Moray Firth SAC, as defined by CO1 and CO2c of the site, as a result of accidental pollution 

effecting bottlenose dolphins from the Proposed Development in combination with other 

projects.  

  

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to accidental pollution during 

construction, O&M and decommissioning is shown in Table 2.21. 

 Due to bottlenose dolphins being able to detect and avoid pollution events, in-combination 

with the embedded mitigation measures (Outline EMP (C-OFF-10) and MPCP (C-OFF-52)) 

designed to reduce the chance of accidental pollution to an extremely low level, as well as the 

brief nature and localised impact of accidental pollution events, it is therefore considered that 

there is no AEoSI to bottlenose dolphins, the designated feature of the Moray Firth SAC from 

the Proposed Development alone or in-combination during all phases of development. 

Consequently, subject to natural change, the population of bottlenose dolphin will be 

maintained in the long-term with respect to accidental pollution alone or in-combination from 

the Proposed Development.
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Table 2.21 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Accidental Pollution During Construction, 
O&M and Decommissioning. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS. 

As per the assessment above, the impact of 
accidental pollution as a result of the Proposed 
Development (alone or in-combination) will not 
result in the degradation of habitats or 
processes supporting bottlenose dolphin, and 
therefore there will not be AEoSI on the 
qualifying feature for the Moray Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

There is no pathway for effect from accidental 
pollution as a result of the Proposed 
Development (alone or in-combination) on 
these objectives. 

2b. The distribution of bottlenose dolphin 
throughout the site is maintained by avoiding 
significant disturbance. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

As per the assessment above, the impact of 
accidental pollution as a result of the Proposed 
Development (alone or in-combination) will not 
result in the degradation of habitats or 
processes supporting bottlenose dolphin, and 
therefore there will not be AEoSI on the 
qualifying feature for the Moray Firth SAC. 

Changes to Prey (Construction, O&M and Decommissioning) 

 Activities during all phases of the Proposed Development may result in changes in prey 

availability which could directly impact upon bottlenose dolphin as a qualifying feature of the 

Moray Firth SAC. 

 The relevant CO for Moray Firth SAC for impacts arising from indirect impacts on prey species 

are CO 1: To ensure that the qualifying features of Moray Firth SAC are in favourable condition 

and make an appropriate contribution to achieving Favourable Conservation Status, and CO 2c: 

Supporting habitats and processes relevant to bottlenose dolphin and the availability of prey 

for bottlenose dolphin are maintained. Supporting habitat, in this context, means the 

characteristics of the seabed and water column relevant to their use by bottlenose dolphin. 

Any consideration of supporting habitat in appraisals should include the particular habitat 

requirements of bottlenose dolphin prey species.
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Appropriate Assessment Alone 

Bottlenose dolphin 

 Bottlenose dolphins are considered as generalist feeders and thus have a varied diet as well as 

the ability to adapt to changes in availability of prey types. Prey species mostly include bottom 

dwelling fish or larger pelagic fish such as salmon, plaice, eels, small sharks, rays, hermit crabs, 

shrimps and mullet (Berrow et al., 2010; Hernandez-Milian et al., 2011; Santos et al., 2001). 

Studies on bottlenose dolphin diets within the Moray Firth SAC have shown key prey species to 

be gadoids (whiting, blue whiting, pollock, saithe and haddock), Atlantic mackerel, Atlantic 

salmon, flatfish (flounder, plaice, dab, brill, sole) and cephalopods (Hernandez-Milian et al., 

2011; Santos et al., 2001).  

 Whilst there are potential indirect impacts on prey species across all phases of development, 

prey species are highly mobile and thus are able to avoid impacts that may occur as a result of 

construction, O&M and decommissioning. If mortality or injury to prey species were to occur, 

this is not predicted to result in wider scale effects and has no potential to result in population 

level effects on bottlenose dolphins. Since herring is the only identified prey species requiring 

secondary mitigation due to development activities (Offshore EIAR, Volume 2, Chapter 10: Fish 

and Shellfish Ecology), it is considered that any localised changes to the fish communities are 

not expected to result in the deterioration of prey resources for bottlenose dolphins, and 

therefore there will be low impacts to the bottlenose dolphin population as a result of any 

changes to prey due to being generalist feeders (Offshore EIAR, Volume 2, Chapter 11: Marine 

Mammals and Other Megafauna) .  

 Specifically, indirect impacts on prey species are not predicted to result in any significant 

negative impacts on individuals or the population of the site, nor is it expected to result in death 

or injury to individuals to an extent that may ultimately affect the population associated with 

the site. Additionally, it is not predicted to adversely affect bottlenose dolphin in such a way 

that maintaining it as favourable condition in the long term would be impacted. Furthermore, 

impacts are not expected to manifest at levels that could compromise the extent, distribution, 

structure, and function of the habitats, and supporting processes of the species. It is considered 

that there will be low impact to the bottlenose dolphin qualifying feature of the SAC from 

changes to prey species. 

 Therefore, it is concluded that there will be no AEoSI to bottlenose dolphins associated with 

the Moray Firth SAC, as defined by CO1 and CO2c of the site, as a result of changes to prey 

from the Proposed Development alone. Subject to natural change, the population of bottlenose 

dolphin is expected to be maintained over the long term with respect to impacts on prey 

resulting from development. 

Appropriate Assessment In-combination 

Bottlenose dolphin 

 As for the Proposed Development alone, potential in-combination effects on bottlenose 

dolphin receptors include changes to prey from the Proposed Development alongside changes 

to prey from other projects. 
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 Considering that changes in prey are expected to be highly localised across all projects, the 

potential for , in-combination effects is minimal and therefore screened out and not considered 

further. 

 In the context of the predicted changes to prey, it is concluded there will be no AEoSI to 

bottlenose dolphins associated with the Moray Firth SAC, as defined by CO1 and CO2c of the 

site, as a result of changes to prey effecting bottlenose dolphins from the Proposed 

Development in combination with other projects.  

CONCLUSION 

 A summary of the conclusion of the assessment against the conservation objectives of the 

relevant feature of the Moray Firth SAC with regards to changes to prey during construction, 

O&M and decommissioning is shown in Table 2.22. 

 Due to bottlenose dolphins being generalist feeders, allowing them to adapt to variety of prey 

available, and the localised impact to changes in prey combined with prey species mobile 

nature, it is therefore considered that there is no AEoSI to bottlenose dolphins, the designated 

feature of the Moray Firth SAC from the Proposed Development alone or in-combination during 

all phases of development. Consequently, subject to natural change, the population of 

bottlenose dolphin will be maintained in the long-term with respect to changes in prey alone 

or in-combination from the Proposed Development.  

Table 2.22 Conclusion of Assessment Against the Conservation Objectives of the Relevant Feature 
(Bottlenose Dolphin) of the Moray Firth SAC with Regards to Changes to Prey During Construction, 
O&M and Decommissioning. 

Conservation Objective Assessment Conclusion 
1. To ensure that the qualifying features of 
Moray Firth SAC are in favourable condition and 
make an appropriate contribution to achieving 
FCS. 

As per the assessment above, the impact of 
changes to prey as a result of the Proposed 
Development (alone or in-combination) will not 
result in the degradation of habitats or 
processes supporting bottlenose dolphin, and 
therefore there will not be AEoSI on the 
qualifying feature for the Moray Firth SAC. 

2a. The population of bottlenose dolphin is a 
viable component of the site. 

There is no pathway for effect from changes to 
prey as a result of the Proposed Development 
(alone or in-combination) on these objectives. 2b. The distribution of bottlenose dolphin 

throughout the site is maintained by avoiding 
significant disturbance. 

2c. The supporting habitats and processes 
relevant to bottlenose dolphin and the 
availability of prey for bottlenose dolphin are 
maintained.  

As per the assessment above, the impact of 
changes to prey as a result of the Proposed 
Development (alone or in-combination) will not 
result in the degradation of habitats or 
processes supporting bottlenose dolphin, and 
therefore there will not be AEoSI on the 
qualifying feature for the Moray Firth SAC. 
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