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Glossary 

10 - 15 metre Category of fishing vessels that are between 10 and 15 metres in length. 

12 nm limit Territorial waters of European Union (EU) Member States extend to 12 
nm. The coastal Member State manage these waters exclusively within 
the limits. 

6 nm limit UK vessels have exclusive access to fish within 6 nm of the coast. 

6 nm - 12 nm limit Some access is allowed for certain EU Member States in identified areas 
around the UK coast, based upon historic access. 

Acoustic Doppler 
Current Profiler (ADCP) 

A seabed mounted instrument that measures current velocities over a 
depth range through the water column in addition to water elevation. 

Acoustic particle 
velocity 

The rate of change of the displacement of fluid particles created by the 
forces exerted on the fluid by acoustic pressure in the presence of a 
sound wave. The units of velocity are metres per second (m/s). 

Acoustic Pressure The force per unit area exerted by a sound wave above and below the 
ambient or static equilibrium pressure is called the acoustic pressure or 
sound pressure. The units of pressure are pounds per square inch (psi) 
or, in the SI system of units, Pascals (Pa). In underwater acoustics the 
standard reference is one-millionth of a Pascal, called a micro-Pascal (1 
μPa). 

Acoustic Wave and 
Current (AWAC) 

A seabed mounted instrument that measures both surface waves, and 
current velocities over a depth range throughout the water column in 
addition to water elevation. 

Aerobic Living or occurring only in the presence of oxygen. 

Air Defence Radar A series of fixed air defence radars feed data into a central control and 
reporting centre providing surveillance information for air defence 
controllers. 

Air Traffic Control A service that facilitates safe and orderly movement of aircraft within 
and between airports. 

Air Navigation Order Published by the Civil Aviation Authority for the use of those concerned 
with air navigation. 

Air Traffic Service Unit A unit established for the purpose of receiving reports concerning air 
traffic services and flight plans submitted before aircraft departure. Such 
a reporting office may be established as a separate unit or combined with 
an existing unit. It is a generic term meaning air traffic control, flight 
information centre or air traffic reporting office. 

Alien Species  A non-established introduced species, which is incapable of establishing 
self-sustaining or self-propagating populations in the new area without 
human interference. 
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Allision The act of striking or collision of a moving vessel against a stationary 
object. 

Ambient sound Normal background noise in the environment, which has no 
distinguishable sources. 

Anadromous  The term used to describe marine fish that migrate from sea to rivers to 
spawn. 

Anaerobic An environment in which the partial pressure of oxygen is significantly 
below normal atmospheric levels; deoxygenated. 

Anemone  Any of numerous flowerlike marine coelenterates of the class Anthozoa, 
having a flexible cylindrical body and tentacles surrounding a central 
mouth. 

Anoxic  Describes an environment without oxygen. 

Archaeological Site A location where human activities once took place and left some form of 
material evidence. 

Archaeology The study of the development of the human species and its environment 
through their material remains. 

Archive All parts of the archaeological record, including finds and digital records 
as well as written, drawn and photographic documentation. 

Artefact Any object or part of an object which has been made, used or modified in 
some way by human beings. Common examples include tools, utensils, 
art, food remains, and other products of human activity. 

Assessment 
(Landscape) 

An umbrella term for description, classification and analysis of landscape. 

Automatic 
Identification System 
(AIS) 

Automatic Identification System. A system by which vessels automatically 
broadcast their identity, key statistics e.g. length, brief navigation details 
e.g. location, destination, speed and current status e.g. survey. Most 
commercial vessels and EU fishing vessels over 15m are required to have 
AIS. 

Bandwidth The range of frequencies over which a sound is produced or received. 

Barrier effects The effect seen when a disturbance restricts the free movement, 
breeding and mingling or populations of a species. 

Baseline The landscape and visual character of the study area as it exists at the 
commencement of the assessment process – i.e. prior to the 
development proposal under consideration. 

Bathyal  Pertaining to the sea floor between 200 m and 4000 m (Lincoln & 
Boxshall, 1987). 

Bed shear stress A measure of the force exerted on the seabed by a combination of 
current flows and wave orbital motions.  The higher the bed shear stress, 
the more likely is sediment erosion. 



Offshore Environmental Statement 
GLOSSARY 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT vi  

Chapter 

1-23 

Benthic Communities of organisms present on the sea bed. 

Benthic grab A sampling method used to capture bottom sediment samples. The grab 
comprises a pair of hinged jaws and a lever system with a release catch 
that allows the jaws to close on the bottom capturing the organisms and 
sediment within. 

Benthos Those organisms attached to, or living on, in or near, the seabed, 
including that part which is exposed by tides as the littoral zone. 

B-fields Magnetic fields produced by an electric current close to a cable. 

Bio-accumulate The ability of organisms to retain and concentrate substances from their 
environment. The gradual build-up of substances in living tissue; usually 
used in referring to toxic substances; may result from direct absorption 
from the environment or through the food-chain. 

Bioavailable Amount of a substance that becomes available (reaches the target organ 
or systemic circulation) to an organism's body for bioactivity when 
introduced through ingestion, inhalation, injection, or skin contact. 

Biodiversity The variability among living organisms from all sources including, inter 
alia, terrestrial, marine and other aquatic ecosystems and the ecological 
complexes of which they are part; this includes diversity within species, 
between species and of ecosystems. 

Biotope The physical habitat with its biological community; a term which refers to 
the combination of physical environment (habitat) and its distinctive 
assemblage of conspicuous species. 

Bivalve Characteristically a shell of two calcareous valves joined by a flexible 
ligament. 

Broadly Acceptable Risks in this category are ‘low risk’ and generally regarded as insignificant 
and suitably controlled. There is not usually a requirement for any 
further action to be taken for risks in this category. 

Bycatch Unwanted marine species captured in nets whilst targeting other species. 

Catch and Release A conservation measure by which fish are caught, landed and released 
back into the river alive 

Cefas Action Levels (AL) Thresholds against which levels of contaminants within sediments can be 
assessed.  

Circalittoral The subzone of the rocky sublittoral below that dominated by algae (the 
infralittoral), and dominated by animals. 

Civil Aviation Authority The statutory regulatory body which oversees and regulates all aspects of 
civil aviation in the United Kingdom. 

Civil Aviation 
Publication 

A series of documents published by the Civil Aviation Authority 
containing aviation policy and guidance. 
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Clupeid Any of various widely distributed soft-finned fishes of the family 
Clupeidae, which includes herring and sprat. 

Collision The act or process of colliding (crashing) between two moving objects. 

Colonisation The process of establishing populations of one or more species in an area 
or environment where the species involved were not present before. 

Conditional Route Air traffic service routes of defined airspace which are useable only under 
specified conditions. 

Control and Reporting 
Centre 

A location where air defence radar is used to police airspace, scrambling 
fighter jets where necessary to intercept and identify any aircraft that are 
deemed to be suspicious. 

Countryside The rural environment and its associated communities (including the 
coast). 

Creeling The Scottish designation for potting, also referred to as static gear.  The 
use of small cages or baskets to capture shellfish such as crabs or lobster.                 

Critical bed shear stress The threshold bed shear stress above which sediment erosion starts to 
occur; its value depends upon the properties of the seabed sediment, 
such as the particle size distribution. 

Cumulative Effects Effects arising from the additional changes to the landscape or visual 
character caused by a proposed development in conjunction with other 
developments (associated with it or separate to it). 

dBht(Species) The dBht(Species) metric (Nedwell et al (2007b) has been developed as a 
means for quantifying the potential for a behavioural impact of a sound 
on a species in the underwater environment. It is similar to the dB(A) in 
that it uses a species’ audiogram in its calculation. The dBht(Species) 
metric can be understood as the level above the minimum audible sound 
(threshold of hearing) which a species can hear. A level of 0 dBht(Species) 
represents the minimum audible sound. 

Decibel (dB) A customary scale most commonly used (in various ways) for reporting 
levels of sound. Due to the logarithmic nature of the measurement, a 
difference of 10 dB corresponds to a factor of 10 in sound power. The 
actual sound measurement is compared to a fixed reference level and 
the "decibel" value is defined to be 10 log10, (actual/reference), where 
(actual/reference) is a power ratio. Because sound power is usually 
proportional to sound pressure squared, the decibel value for sound 
pressure is 20log10 (actual pressure/reference pressure). As noted 
above, the standard reference for underwater sound pressure is 1 micro-
Pascal (μPa). The dB symbol is followed by a second symbol identifying 
the specific reference value (i.e., re 1 μPa). 

Deconfliction Service A surveillance based air traffic service in which the air traffic controller 
provides specific surveillance derived traffic information and issues 
headings or levels aimed at achieving planned deconfliction minima 
against all observed aircraft.  
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Defence Infrastructure 
Organisation 

An operating arm of the Ministry of Defence which is responsible for the 
built and rural estate. The agency’s property portfolio is diverse and 
ranges from naval bases to airfields to forces housing and military 
training grounds. The DIO’s responsibilities relevant to this assessment 
relate to safeguarding of military aviation interests.   

Demersal Fishing activities or species located near or on the sea bed. 

Department of Energy 
and Climate Change 

A ministerial department which works to ensure the UK has secure, 
clean, affordable energy supplies and to promote international action to 
mitigate climate change. 

Dependency Ratio The relationship between the productive element of the population and 
the economically dependent. 

Desorption Substance released from or through a surface. 

Development Area  The area which includes proposed WTGs, inter-array cables, OSPs and 
initial part of the Offshore Export Cable and any other associated works 
(see Figure 1.2).  

Dhan A surface buoy often made of cork, with a flag on a pole which is used to 
mark the temporary position of fishing gear, typically nets or pots. 

Diadromous The term used to describe migration of a species between fresh water 
and the sea. 

Digital Terrain Model 
(DTM) 

Computer generated three dimensional model based on aerial survey of 
ground surface (e.g. Ordnance Survey Profile data).  Often utilised as a 
basis for visibility modeling over large areas. 

Direct jobs Jobs directly within the Project. 

Displacement effects The proportion of jobs or other benefits accounted for by reduced 
benefits elsewhere within the study or wider area. 

Diversity The state or quality of being different or varied. In relation to species, the 
degree to which the total number of individual organisms in a given 
ecosystem, area, community or trophic level is divided evenly over 
different species, i.e. measure of heterogeneity. Species diversity can be 
expressed by diversity indices, most of which take account of both the 
number of species and number of individuals per species. 

Echinoderms Any of numerous radially symmetrical marine invertebrates of the 
phylum Echinodermata, which includes the starfishes, sea urchins, and 
sea cucumbers, having an internal calcareous skeleton and often covered 
with spines. 

Economic activity rate   The percentage of the population, both in employment and unemployed 
that represents the labour supply. 

Economic multiplier Further economic activity (jobs, expenditure or income) associated with 
additional local income and local supplier purchases. 
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Ecosystem A community of organisms and their physical environment interacting as 
an ecological unit. 

Effect The result of an impact on a landscape or visual receptor. 

E-fields Electric fields produced by an electric current close to a cable. 

Elasmobranchs A subclass of fish, comprising the sharks, the rays, and the Chimæra. The 
skeleton is mainly cartilaginous. 

Electromagnetic Field 
(EMF) 

The coupled electric (iE) and magnetic (B) fields that are generated by 
time-varying currents and accelerated charges from, for example, subsea 
cables. 

Element  A component part of the landscape (e.g. roads, hedgerows, woods). 

Energetic means The assumption that, during cable burial, the entire volume of the trench 
is ejected into the water column; this leads to conservative estimates for 
SSC and sediment settling depth and allows for consideration of a range 
of cable installation methodologies. 

Epibenthic Communities of organisms present within the sea bed. 

Epibenthic trawl A device which trawls across the bottom of the seabed capturing 
organisms in a net. 

Ex Post Assessment Evaluation of the impacts of a project post-development. 

Ex-Ante Assessment Assessment of the impacts of a project pre-development. 

Export Cables  “Export Cables” are electricity cables 132 KV and above. 

Far field (Underwater 
Noise) 

A region far enough away from a source that the sound pressure behaves 
in a predictable way, and the particle velocity is related to only the fluid 
properties and exists only because of the propagation sound wave (see 
Near field). 

Far-Field (Metocean) The study area lying outside the Development Area and Offshore Export 
Cable Corridor. 

Fast/Super Crabber A large potting vessel (15-20m) operating pumped vivier holds which 
allow crabs/lobsters to be kept alive for several days before returning to 
port. 

Feature Evidence of human activities visible as disturbances in the soil. Such 
disturbances are produced by digging pits for storage, setting posts for 
houses, or by constructing a hearth for cooking. These disturbances are 
often distinguished by soil discolorations or non-natural formations of 
stone, shell, bone, soil, coal, wood, etc. 

Field Pattern  The pattern of hedges and walls that define fields in farmed landscapes. 

Fish Aggregating Device 
(FAD) 

A permanent, semi-permanent, or temporary structure or device made 
from any material which has the effect of attracting fish. 
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Fisheries Industry 
Representative  

A member of the fishing community, who assists the Fisheries Liaison 
Officer in disseminating information to local skippers and gives feedback 
on the project. 

Fisheries Liaison Officer An individual who works as an intermediary between a wind farm 
developer and the fishing communities ensuring good communication. 

Fixed Engine Static nets used to catch salmon on the coast outside of estuary limits. 
These can be bag or stake nets. 

Foraging Foraging is searching for and exploiting food resources. 

Forth and Tay 
Modelling System 
(FTMS)  

Forth and Tay Modelling System – a numerical modelling system built 
specifically for ICOL and NNGOWL in order to assess environmental 
impacts; comprises HD, SW and PT modules. 

Gadoid A bony fish of an order (Gadiformes) that comprises the cods, hakes, and 
their relatives. 

Glochidial  The larvae of a freshwater mussel which lives parasitically in the gills or 
other external parts of fish. 

Grilse A salmon which has returned to fresh water after a single winter at sea. 

Habitat The place in which a plant or animal lives. 

Helicopter Main Route A route where civilian helicopters operate on a regular and frequent 
basis. 

Hertz The units of frequency where 1 hertz = 1 cycle per second. The 
abbreviation for hertz is Hz. 

Horizontal Subtended 
Angle 

The angle measured in degrees from the left most visible part to the right 
most visible part of any development. 

Hydrodynamic (HD) The scientific study of the motion of fluids. 
A numerical model used to predict water levels and current velocities 
throughout a model domain. 

ICES Rectangle ICES rectangles create a grid dividing up the earth’s surface. They are 
each aligned to 1° of longitude and 30’ of latitude and, for the most part, 
cover an area of approximately 900 nm2. 

iE-fields Secondary electric field which is induced by B-fields (see also B-fields) 
close to a cable. 

Impact The change arising for a landscape or visual receptor as a result of some 
form of alteration to the baseline. 

Impulse sound Transient sound produced by a rapid release of energy. Impulse sound 
has extremely short duration and extremely high peak sound pressure. 

Infralittoral A subzone of the sublittoral in which upward-facing rocks are dominated 
by erect algae, typically kelps. 
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Instrument 
Meteorological 
Conditions 

Description of weather conditions that require pilots to fly primarily by 
reference to aircraft instruments. 

Inter-array cables The electricity cables, which are not transmission voltage, between each 
WTG and between WTGs and OSPs. 

Intertidal The zone between the highest and lowest tides. 

Invertebrate Animals lacking a backbone. 

IR.MIR.KR.Ldig.Ldig Laminaria digitata on moderately exposed sublittoral fringe bedrock. 

Iron Age A cultural stage characterised by the first use of iron as the main metal. 
In the UK the Iron Age dates to the period between c. 700 BC and 43 AD. 

Job density The number of jobs for every resident (aged 16-64). 

Kelt A salmon which has recently spawned. 

Key characteristics The elements of the landscape and/or their inter relationship which form 
the defining components of the landscape. 

Keystone species A species whose presence and role within an ecosystem is of major 
importance to other organisms within the system due to its function and 
dependencies. 

Kleptoparasite A form of feeding in which one animal habitually takes prey or other food 
from another. 

Land cover Combination of land use and vegetation that covers the land surface. 

Landform  The topography of land or seabed, the extent to which the elevation 
changes and resulting features. 

Landscape  Human perception of the land conditioned by knowledge and identity 
with a place (as defined in the Guidelines for Landscape and Visual 
Impact Assessment (GLVIA) (The Landscape Institute and the Institute of 
Environmental Management and Assessment (IEMA), 2002).  
An area, as perceived by people, whose character is the result of the 
action and interaction of natural and/or human factors (as defined in the 
European Landscape Convention (Council of Europe, 2000). 

Landscape Capacity The degree to which a particular landscape character type or area is able 
to accommodate change without unacceptable adverse effects on its 
character. Capacity is likely to vary according to the type and nature of 
the changes being proposed. The capacity of the landscape is derived 
from a combination of Landscape Character Sensitivity, Visual Sensitivity 
and Landscape Value. 

Landscape Character  The distinct and recognisable pattern of elements that occurs 
consistently in a particular type of landscape, and how this is perceived 
by people. It reflects particular combinations of geology, landform, soils, 
vegetation, land use and human settlement.  It creates the particular 
sense of place in different areas of the landscape. 
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Landscape Character 
Type   

A landscape type will have broadly similar patterns of geology, landform, 
soils, vegetation, land use, settlement and field pattern discernible in 
maps and field survey records. 

Landscape Effect  The consequence of change in the elements, characteristics, qualities and 
overall character of the landscape as a result of any development. These 
effects can be positive, neutral or negative. 

Landscape Feature A prominent eye-catching element or landmark (e.g. church spire, 
wooded hilltop). 

Landscape Impact The change in the elements, characteristics, qualities and overall 
character of the landscape as a result of any development. 

Landscape Quality (or 
Condition) 

Based on judgments about the physical state of the landscape and about 
its intactness. Also relates to the state of repair of individual features and 
elements which make up character in any one place. 

Landscape Resource The combination of elements that contribute to landscape context, 
character and value. 

Landscape Sensitivity 
(to a specific type of 
change) 

The extent to which a landscape can accept change of a particular type 
and scale and is assessed in relation to the following: 

 Existing land use; 

 Pattern and scale of the landscape, including simplicity/complexity; 

 Landscape quality or condition including presence of any detracting 
features; 

 The nature of views – visual enclosure/openness of views, scale of 
views; 

 Value placed on the landscape – which may be expressed through 
designation; and 

 Scope of mitigation, which will be in character with the existing 
landscape. 

Landscape Value The relative value or importance attached to a landscape (often as a basis 
for designation or recognition), which expresses commonly held national 
or local perception of its quality, special qualities and/or scenic beauty, 
tranquility or wildness and cultural associations. 

Landuse The primary use of land, including both rural and urban activities. 

Leakage effects Those jobs taken up by people from outside the specific study area 
labour market catchment. 

Loafing Behaviour not connected with feeding or breeding. The term includes 
preening and resting. 

Lower Airspace Radar 
Service 

A national system within which participating civil and military air traffic 
service units provide a radar service to aircraft, subject to controlling 
capacity, to transiting civil and military aircraft which are operating 
outside the boundaries of controlled airspace. 
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Lowest Astronomical 
Tide 

The lowest level (of tide) which can be predicted to occur under average 
meteorological conditions, storm surges may cause considerably lower 
levels to occur. 

LR.HLR.MusB.Cht.Cht Chthamalus spp. on exposed upper eulittoral rock. 

LR.LLR.F.FSpi.FS Fucus spiralis on full salinity sheltered upper eulittoral rock. 

LR.MLR.BF.FspiB Fucus spiralis on exposed to moderately exposed upper eulittoral rock. 

LR.MLR.BF.PelB Pelvetia canaliculata and barnacles on moderately exposed littoral fringe 
rock. 

LS.LSa.FiSa.Po Polychaetes in littoral fine sand. 

LS.LSa.FiSa.Po.Aten Aten Polychaetes and Angulus tenuis in littoral fine sand. 

LS.LSa.MoSa.AmSco.Sco Scolelepis spp. in littoral mobile sand. 

Magnitude of landscape 
change 

A measure of the amount of change to the landscape that would occur as 
a result of proposed development, generally based on the scale or 
degree of change to the landscape resource, the nature of the effect and 
its duration. This is based on a combination of largely quantifiable 
parameters, such as: 

 The distance to proposed development; 

 Its visible extent; 

 Degree of contrast with context; 

 Extent to which proposed development would be visible; and 

 Duration of an impact. 

Magnitude of visual 
change 

A measure of the amount of change to the visual context that would 
occur as a result of a proposed development. This is generally based on: 

 The scale of change to the view with respect to the loss or addition of 
features in the view and changes in its composition, including the 
proportion of the view that would be occupied by the proposed 
development; 

 The degree of contrast or integration of any new features of changes 
in the landscape with the existing or remaining landscape elements 
and characteristics in terms of form, scale, mass, line, height, colour 
and texture; 

 Duration and nature of the change, whether temporary or 
permanent, transient or persistent, etc.; 

 The angle of view in relation to the main activity of the receptor(s); 

 Distance of the viewpoint from the proposed development; and 

 Extent of the area over which the changes would be visible. 

Marine Environmental 
High Risk Area (MEHRA) 

Areas in UK coastal waters where ships' masters are advised of the need 
to exercise more caution than usual i.e. crossing areas of high 
environmental sensitivity where there is a risk of pollution from 
merchant shipping. 
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Marine Guidance Note A system of guidance notes issued by the Maritime and Coastguard 
Agency which provide significant advice relating to the improvement of 
the safety of shipping and of life at sea, and to prevent or minimise 
pollution from shipping. 

Maritime and 
Coastguard Agency 

Executive Agency responsible for implementing British and international 
maritime law and safety policy. 

Maximum bed shear 
stress 

The bed shear stress that occurs when the current caused by a passing 
wave is at its highest speed (waves cause oscillating currents, which will 
reach a peak in one direction before reversing and flowing in the 
opposite direction). 

Mean bed shear stress The average bed shear stress that occurs during the passage of a wave, as 
the near-bed current flows first in one direction, then in the opposite. 

Mesolithic The period between the Dark Ages and the Renaissance (11th – 14th 
centuries AD). 

Meteorological Buoys An instrument that measures metocean and wind data.   

Methodology  The specific approach and techniques used for a given study. 

Metocean Meteorology and oceanography – referring primarily to wind, waves, 
currents and water levels, plus secondary parameters such as air 
temperature, humidity, water temperature and salinity. 

Metocean survey A survey campaign designed to measure metocean data in order to help 
characterise the environment and to support numerical modelling 
studies; key survey instruments may include wave buoys, meteorological 
buoys, ADCPs and AWACs. 

Military Aeronautical 
Information Publication 

A document which provides comprehensive information to military 
aircrew on general and en-route procedures together with information 
on UK military aerodromes. 

Minimum Safety 
Altitude 

An altitude which is at least 1,000 ft above any obstacle or terrain within 
a defined region. 

Ministry of Defence UK government department responsible for implementing the defence 
policy set by the UK government and is the headquarters of the British 
armed forces. 

Mitigation Actions which may include process or design to avoid/reduce/remedy or 
compensate for adverse impacts of a development.  Avoids or reduces an 
effect, significant or otherwise.   

Mitigation Measures Measures including any process, activity or design process to avoid, 
reduce, remedy or compensate for adverse landscape and visual impacts 
of a development. Mitigation can also apply to the improvement of 
existing adverse effects associated with existing developments/features 
in the landscape.  
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Mollusc Invertebrates of the phylum Mollusca, typically having a calcareous shell 
of one, two, or more pieces that wholly or partly enclose the soft, 
unsegmented body, including the chitons, snails, bivalves, squids, and 
octopuses. 

Multi Sea Winter 
Salmon 

Adult salmon that stay more than one year at sea. 

Natal The place of birth. 

National Air Traffic 
Services 

The main air navigation service provider in the UK. It provides en-route 
air traffic control services to flights as well as at a number of civil airports. 

NATS En-route Limited A division of National Air Traffic Services (NATS) who provides en-route 
air traffic control services over the UK. 

Near field (Underwater 
Noise) 

A region close to a sound source that, depending on the size of the 
source relative to the wavelength of the sound, has either irregular 
sound pressure or exponentially increasing sound pressure towards the 
source, and a high level of acoustic particle velocity because of kinetic 
energy added directly to the fluid by motion of the source. This 
additional kinetic energy does not propagate with the sound wave. The 
extent of the near field depends on the wavelength of the sound and/or 
the size of the source. 

Near-field (Metocean) The study area lying within Development Area and Offshore Export Cable 
Corridor. 

Net and Cobble A fishing method using a sweep net paid out from a boat (cobble) and 
worked from the bank or shore or from waters adjacent to the bank or 
shore, whereby the fish are surrounded by the net and drawn to the 
bank or shore. 

Not Under Command 
(NUC) 

Under Part A of the International Regulations for Preventing Collisions at 
Sea (COLREGS), the term “vessel not under command” means a vessel 
which through some exceptional circumstance is unable to manoeuvre as 
required by these Rules and is therefore unable to keep out of the way of 
another vessel. 

Nursery grounds Any grounds where juvenile fish are found. 

Offshore Export Cable The proposed Offshore Export Cable and all associated cable protections. 

Offshore Export Cable 
Corridor/Export Cable 
Corridor 

The area within which the proposed Offshore Export Cables will be laid 
outside of the Development Area and up to Mean High Water Springs 
(see Figure 1.2). 

Offshore Substation 
Platforms (OSPs) 

The proposed OSPs include transformer platforms and AC to DC 
convertor platforms. 

Offshore Transmission 
Works (OfTW) 

The proposed Offshore Export Cable and OSPs. This includes all 
permanent and temporary works required. 
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Offshore Wind 
Farm/Wind Farm 

Includes proposed WTGs, inter-array cables, meteorological masts and 
other associated and ancillary elements and works (such as metocean 
buoys). This includes all permanent and temporary works required. 

One Sea Winter Salmon Maturing fish which return to rivers to spawn after one winter at sea. 

Onshore Area The area above Mean Low Water Springs which includes OnTW. 

Onshore Transmission 
Works (OnTW) 

All proposed works within the Onshore Area, typically including 
underground electricity transmission cables connecting to an onshore 
substation and further underground cables required to facilitate 
connection to the national grid. This includes all permanent and 
temporary works required. 

OSPAR The Convention for the Protection of the marine Environment of the 
North-East Atlantic (the ‘OSPAR Convention') was open for signature at 
the Ministerial Meeting of the Oslo and Paris Commissions in Paris on 22 
September 1992. It was adopted together with a Final declaration and an 
Action Plan. 

Otolith Small calcareous structures in the inner ear of fishes (vertebrates) 
involved in movement and hearing. 

Otter trawl A device which is pulled along the seabed with large rectangular boards 
called “otter boards” either side of the mouth that keep the net open. 

Over-15 metres Category of fishing vessels that are greater than 15 metres in length. 

Oxidization Addition of oxygen to a compound with a loss of electrons. 

Palaeoenvironmental Relating to past environmental/climatic conditions. 

Palaeolithic The earliest of three subdivisions of the Stone Age, preceding the 
Mesolithic and Neolithic. It lasted several million years, from the first 
appearance of stone tools to the Mesolithic microlith-using hunter-
gatherers of the most recent postglacial period (+/- 8,500 years BC), and 
is normally divided into Lower, Middle and Upper phases. 

Particle Tracking (PT) Particle Tracking – a numerical model used to predict the transport, 
deposition, and subsequent erosion of a tracer (such as dredged or 
scoured sediment) released into the marine environment. 

Passerine Birds that are of the order Passeriformes, which includes more than half 
of all bird species. Referred to as perching birds or songbirds. 

Peak pressure The highest pressure above or below ambient that is associated with a 
sound wave. 

Pelagic (Natural Fish 
and Shellfish 

Marine species inhabiting the mid and upper layers of the open sea. 

Pelagic (Commercial 
Fish) 

Activities or species located in the water column. 
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Perception (of 
Landscape) 

The psychology of seeing and possibly attaching value or meaning to the 
landscape. 

Permanent threshold 
shift (PTS) 

A total or partial permanent loss of hearing caused by some kind of 
acoustic or drug trauma. 

Piscivorous  Species which exclusively feed on fish. 

Policy Woodlands A diverse and multi purpose woodland, historically associated with 
plantings around country houses. 

Polychaete A general term for members of the Class Polychaeta (segmented worms 
of the Phylum Annelida).  

Precision Approach 
Radar 

A type of radar guidance system designed to provide lateral and vertical 
guidance to an aircraft pilot prior to landing. 

Prehistoric The period prior to written records for any given area which is revealed 
by archaeological methods and interpreted with the help of 
anthropological and historical analogies. 

Primary Surveillance 
Radar 

A radar system used in Air Traffic Control (ATC) that detects objects by 
means of reflected radio signals. 

Priority Marine Feature  Habitats and species which are considered to be marine nature 
conservation priorities in Scottish waters. 

Project The "Project" includes the proposed: 

 Wind Farm; 

 Offshore Transmission Works; and 

 Onshore Transmission Works. 

Pulse A transient sound wave having finite time duration. A pulse may consist 
of one to many sinusoidal cycles at a single frequency, or it may contain 
many frequencies and have an irregular waveform. 

Quarry Species A legally defined game bird, e.g. one which can by shot at certain times 
of the year. 

Quota A measure of the quantity of a species that can legally be landed within a 
set period. 

Radar Radio Detection And Ranging - an object-detection system which uses 
radio waves to determine the range, altitude, direction, or speed of 
objects. 

Radar Mitigation 
Scheme 

A scheme involving the implementation of appropriate measures 
designed to Mitigate the impact of Wind Turbine Generators (WTGs) on 
radar. 

Ramsar Status of a site indicating it as an important wetland area 
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Receptor (Seascape, 
Landscape and Visual) 

Physical landscape resource, special interest or individual or group 
experiencing the view liable to change as a result of the proposed 
development. 

Receptor Means any sites or objects which may be affected by activities related to 
the Project. 

Receptor Location  Location occupied by identified receptors. 

Regional Population The regional population estimate for each species as per the SMP 
database and Mitchell et al. (2004). Region was defined for each species 
separately based on foraging range (Thaxter et al. 2012). 

Residual Effects Effect of development after mitigation proposals are taken into account. 

Resonance frequency The frequency at which a system or structure will have maximum motion 
when excited by sound or an oscillatory force. 

Rod and Line A method of fishing using a single rod or line with lawful bait or lure. 

Roosting Resting or sleeping. 

SACFOR Scale A commonly used scale to measure abundance of species (Super 
Abundant, Abundant, Common, Frequent, Occasional, Rare). 

Safety Zone A marine zone demarcated for the purposes of safety around a possibly 
hazardous installation or works/ construction area. It may exclude other 
vessels. 

Salmonids Fish from the salmon family including Sea Trout and Salmon. 

Seabird Species group which inhabit offshore areas (where they forage, rest or 
loaf and may roost). The term is customarily applied to petrels, gannets, 
cormorants, skuas, gulls and terns, and auks. Some species of ducks, 
divers and grebes may also inhabit offshore areas, and may sometimes 
be considered as seabirds, although they tend to use areas closer to 
shore than the seabird groups described above. 

Scoping The process of identifying likely significant effects of a development on 
the environment – which may be carried out in a formal or informal way. 

Search and Rescue The search for and provision of aid to people who are in distress or 
imminent danger. The general field of search and rescue is typically 
determined by the type of terrain the search is conducted over.  

Seascape An area of sea, coastline and land, as perceived by people, whose 
character results from the actions and interactions of land with sea, by 
natural and/or human factors (definition from An Approach to Seascape 
Character Assessment, Natural England, 2012). 

Seascape Character Seascape character is a distinct and recognisable pattern of elements in 
the seascape that makes one seascape different from another, rather 
than better or worse (definition from An Approach to Seascape Character 
Assessment, Natural England, 2012). 
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Seascape Sensitivity The ability of a seascape to respond to and accommodate change. It 
reflects seascape character, the nature of change and the way both are 
perceived and experienced by people (definition from An Approach to 
Seascape Character Assessment, Natural England, 2012). 

Secondary Surveillance 
Radar 

A radar system used in ATC that detects aircraft position through 
communication with an onboard radar transponder. It also requests 
additional information from the aircraft such as identity and altitude. 

Sessile Permanently attached to a substratum. 

Shock wave A propagating sound wave that contains a discontinuity in pressure, 
density, or particle velocity. 

Significant Effect An effect which is considered by the assessor to be “significant” in terms 
of the Environmental Impact Assessment Regulations (85/337/EEC) 
which require the identification of significant effects.  

Significant Wave Height A statistical representation of a wave train to represent the mean trough 
to crest distance.  It is defined as four times the standard deviation of the 
surface elevation. 

Smolt A young salmon (or trout) after the parr stage, when it becomes silvery 
and migrates to the sea for the first time. 

Soft start Commencement of a noisy procedure (i.e. piling) with low energy release 
and building gradually and uniformly to operational levels. 

Sorptive The process in which one substance takes up or holds another; 
adsorption or absorption. 

Sound attenuation Reduction of the level of sound pressure. Sound attenuation occurs 
naturally as a wave travels in a fluid or solid through dissipative processes 
(e.g., friction) that convert mechanical energy into thermal energy and 
chemical energy. 

Sound exposure The integral over all time of the square of the sound pressure of a 
transient waveform. 

Sound exposure level 
(SEL)  

The constant sound level acting for one second, which has the same 
amount of acoustic energy, as indicated by the square of the sound 
pressure, as the original sound. It is the time-integrated, sound-pressure-
squared level, or the accumulated exposure to sound by a receptor over 
a period of time. SEL is typically used to compare transient sound events 
having different time durations, pressure levels, and temporal 
characteristics. 

Sound exposure 
spectral density 

The relative energy in each narrow band of frequency that results from 
the Fast Fourier Transform (FFT - a mathematical operation that is used 
to express data recorded in the time domain as a function of frequency) 
of a transient waveform. It is a measure of the frequency distribution of a 
transient signal. 
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Sound pressure level 
(SPL) 

The sound pressure level is an expression of the sound pressure using the 
decibel (dB) scale and the standard reference pressures of 1 μPa for 
water and biological tissues, and 20 μPa for air and other gases. 

Southern Bight The southern extent of the North Sea bounded by the coasts of the 
Netherlands, Belgium, France and Great Britain.   

SPEAR Modelling SPEAR (Sound Propagation Estimation and Ranking) model and provides 
an indication of the typical levels of underwater noise generated by wind 
farm related activities. The model allows the significance of a wide range 
of sources of underwater noise to be rank-ordered for a wide range of 
marine animals. 

Spectral Wave (SW) Spectral Wave – a numerical model used to predict wave heights, periods 
and directions throughout a model domain. 

Spectrum A graphical display of the contribution of each frequency component 
contained in a sound. 

Sponge Any of numerous aquatic, chiefly marine invertebrate animals of the 
phylum Porifera, characteristically having a porous skeleton composed of 
fibrous material or siliceous or calcareous spicules and often forming 
irregularly shaped colonies attached to an underwater surface. 

SS.SCS.CCS Circalittoral coarse sediment. 

SS.SCS.CCS.MedLumVen Venerid bivalves in circalittoral coarse sand or gravel. 

SS.SCS.OCS Offshore circalittoral coarse sediment. 

SS.SMu.CFiMu.SpnMeg Seapens and burrowing megafauna in circalittoral fine mud. 

SS.SMx.CMx Circalittoral mixed sediment. 

SS.SMx.CMx.FluHyd Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed 
sediment. 

SS.SMx.CMx.MysThyMx Mysella bidentata and Thyasira spp. in circalittoral muddy mixed 
sediment. 

SS.SSa.CMuSa Circalittoral muddy sand. 

Standard Instrument 
Departure 

A published flight procedure followed by some aircraft immediately after 
take-off from an airport. 

Sub Adult An individual that has passed through the juvenile period but not yet 
attained typical adult characteristics. 

Sub-tidal A physical term for the seabed below the mark of Lowest Astronomical 
Tide. 

Suspended Sediment 
Concentrations (SSC) 

Suspended Sediment Concentrations – a measure of the amount of 
particulate matter (such as sand or silt) held suspended within the water 
column. 
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Swimbladder An internal gas filled organ which enables a fish to regulate hydrostatic 
pressure and maintain buoyancy.  

Tactical Aid to 
Navigation  

A navigation system used by military aircraft which provides the bearing 
and distance to a ground station. 

Technical and 
Operational 
Assessment 

A pre-planning service offered by NATS which determines at an early 
stage whether there is likely to be an aviation objection to a wind farm. 

Technology 
Demonstration 

A procedure for showcasing the method or features of a product and the 
viability of a chosen approach. 

Teleost  A fish which possesses a large bony skeleton such as cod, herring, and 
plaice. 

Temporary Reserved 
Airspace 

Airspace of defined dimensions allocated for a specific user during a 
determined period of time. 

Temporary threshold 
shift (TTS) 

Temporary loss of hearing as a result of exposure to sound over time. 
Exposure to high levels of sound over relatively short time periods is 
thought to cause the same amount of TTS as exposure to lower levels of 
sound over longer time periods. The mechanisms underlying TTS are not 
well understood, but there may be some temporary damage to the 
sensory cells. The duration of TTS varies depending on the nature of the 
stimulus, but there is generally recovery of full hearing over time. 

Threshold The threshold generally represents the lowest signal level an animal will 
detect in some statistically predetermined percent of presentations of a 
signal. Most often, the threshold is the level at which an animal will 
indicate detection 50 per cent of the time. Auditory thresholds are the 
lowest sound levels detected by an animal at the 50 per cent level. 

Tolerable Risks in this category are ‘intermediate risk’ and risk reduction measures 
should be put in place to reduce their level of risk. Risks in the ‘tolerable’ 
category should be periodically reviewed to ensure they are being kept 
‘as low as reasonably practicable’ (ALARP).   

Total energy dose The total cumulative energy received by an organism or object over time 
in a sound field. 

Trophic Involving the feeding habits or food relationship of different organisms in 
a food chain. 

UK Integrated 
Aeronautical 
Information Package 

A publication, updated every 28 days, which contains information of 
lasting (permanent) character essential to air navigation. 

Unacceptable Risks in this category are ‘high risk’ and the activity should be ruled out 
unless modifications can be made to reduce the risk ranking. 

Under-10 metre Category of fishing vessels that are less than 10 metres in length 
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United Kingdom Low 
Flying System 

The UK low flying system covers the open airspace of the whole UK 
below 2,000 ft above ground level. Low Flying by military aircraft is 
permitted within established low flying areas which exclude large urban 
areas. 

Unweighted sound 
levels 

Sound levels which are ‘raw’ or have not been adjusted in any way, for 
example to account for the hearing ability of a species. 

Venerid The common name for members of the Order Veneroida of bivalve 
molluscs (Class Bivalvia, Phylum Mollusca). They are characterized by a 
shell composed of two equal sized valves, with umbones forward of the 
midline (anterior), and a hinge bearing central (cardinal) and lateral 
teeth. 

Viewpoint Sensitivity The extent to which a view would be altered by change of a particular 
type and scale, assessed in relation to the following: 

 Location and land use (receptor activity) at the viewpoint or context 
of the view; 

 Landscape character and quality at the viewpoint; 

 Landscape character and quality of the intervening landscape; and 

 Importance of the view (which may be determined with respect to its 
popularity or number of affected people, its appearance in 
guidebooks, on tourist maps and the facilities provided for its 
enjoyment and references to it in literature and/or art. 

Visibility Analysis The process of identifying theoretical (based on digital modelling) and/or 
actual predicted areas from where any given development may be seen. 

Visual Amenity Particular composition of landscape elements that contribute to a view, 
or views. The value of a particular area or view in terms of what is seen 
(as defined in the GLVIA). 

Visual Effect The consequence of change in the appearance of the landscape as a 
result of a development, which may be positive or negative. 

Visual Flight Rules A set of regulations under which a pilot operates an aircraft in weather 
conditions generally clear enough to operate the aircraft with visual 
reference to the ground and by visually avoiding obstructions and other 
aircraft. 

Visual Impact  The change in the appearance of the landscape and nature of views 
which may be adverse or beneficial. 

Wave Buoy A floating anchored device that is used to measure the movement of the 
water surface which can be analysed to determine wave statistics such as 
significant wave height, period and direction. 

Weighted sound levels  A sound level which has been adjusted with respect to a ‘weighting 
envelope’ in the frequency domain, typically to make an unweighted 
level relevant to a particular species. Examples of this are the dB(A), 
where the overall sound level has been adjusted to account for the 
hearing ability of humans, or dBht(Species) for fish and marine mammals. 
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Wind Turbine 
Generators (WTG) 

The installation that converts energy from the wind to electrical power. 

Zone of Theoretical 
Visibility 

The area predicted to have views of a proposed development on the 
basis of a digital terrain model or digital surface model, which may/may 
not take account of land cover features. 
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Abbreviations and Acronyms   

° Degrees 

µT Micro Tesla 

µV Microvolts 

µV/m  Microvolts per metre (used to measure electric E and iE fields) 

1 µPa micropascal, an SI unit of pressure and stress 

1SW One-sea-winter Salmon 

A Amps 

AA Appropriate Assessment  

AC Alternating Current 

ADCP Acoustic Doppler Current Profiler 

ADR Air Defence Radar 

AGLV Area of Great Landscape Value 

AIS Automatic Identification System 

AL Action Level 

ALARP  As Low As Reasonably Practicable 

ALB All-weather Lifeboat 

AOD Above Ordnance Datum 

ASA Archaeological Study Area 

ASCOBANS 
Agreement on the conservation of small cetaceans of the Baltic, Northeast 
Atlantic, Irish and North Seas 

ASFB Association of Salmon Fishery Boards 

AST Atlantic Salmon Trust 

ATC Air Traffic Control 

AtoN Aid to Navigation 

AWAC Acoustic Wave and Current 

BGS British Geological Survey 

BOU British Ornithologists’ Union 

BTO British Trust for Ornithology 
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CAA Civil Aviation Authority 

CAP Civil Aviation Publication 

CAPEX Capital expenditure during the development, manufacturing and 
construction phases of a project 

CBD Convention on Biological Diversity 

CD Chart Datum 

Cefas Centre for Environment, Fisheries and Aquaculture Science 

CEH Centre for Ecology and Hydrology  

CFWG Commercial Fisheries Working Group 

CMS Convention on Migratory Species 

COWRIE Collaborative Offshore Wind Research Into the Environment 

CSLVIA Cumulative Seascape, Landscape and Visual Impact Assessment 

dB Decibel 

dB(A) Decibel (a weighted sound pressure level) 

dB(ht) Decibel (hearing threshold) 

DC Direct Current 

DDV Drop Down Video 

DECC Department of Energy and Climate Change 

Defra Department for Environment, Food and Rural Affairs 

DFO District Fishery Officer 

DIO Defence Infrastructure Organisation 

DS Deconfliction Service 

DSFB District Salmon Fishery Board 

DTI Department of Trade and Industry 

EC European Commission 

ECMA East Coast Management Area 

EIA Environmental Impact Assessment 

EMF Electromagnetic Field 

EPS European Protected Species 

ES Environmental Statement 
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ESAS European Seabirds at Sea 

ESS Energy Security Strategy 

EU European Union 

FAD Fish Aggregating Device 

FCS Favourable Conservation Status 

FF Far-field 

FIR Fisheries Industry Representative  

FLO Fisheries Liaison Officer  

FMA Fishermen’s Mutual Association Ltd. (Pittenweem) 

FoF  Firth of Forth Phase 1 

FTE Full Time Equivalent 

FTMS Forth and Tay Modelling System 

FTOWDG Forth and Tay Offshore Wind Developers Group 

FWPM Freshwater Pearl Mussels 

GBS Gravity Base Substructures 

GDL Garden and Designed Landscape 

GDP  Gross Domestic Product 

GES Good Environmental Status  

GHG greenhouse-gas 

GIS Geographical Information System 

GLVIA Guidelines for Landscape and Visual Impact Assessment 

Gt Gigatonnes 

GT Gross Tonnage 

GVA Gross Value Added  

GW Gigawatt 

HAT Highest Astronomical Tide 

HAWG Herring Assessment Working Group 

HD Hydrodynamic 

HE High Explosive  

HMR Helicopter Main Route 
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HRA Habitats Regulation Appraisal 

HS Historic Scotland 

HSA Horizontal Subtended Angle 

Hz Hertz 

IALA International Association of Lighthouse Authorities  

IBTS International Bottom Trawl Survey 

IECS Institute of Estuarine and Coastal Studies 

ICES International Council for the Exploration of the Sea 

ICOL Inch Cape Offshore Limited 

IEA International Energy Agency 

IEEM Institute of Ecology and Environmental Management  

IFG Inshore Fisheries Group 

IHLS International Herring Larvae Survey 

IMO International Maritime Organisation 

INSPIRE  Impulse Noise Sound Propagation and Impact Range Estimator 

IPCC Intergovernmental Panel on Climate Change 

IWC International Whaling Commission 

JNAPC Joint Nautical Archaeology Policy Committee 

JNCC Joint Nature Conservation Committee 

kHz kilohertz 

kJ kilojoules (unit of energy) 

km Kilometre 

KV Kilavolts 

LARS Lower Airspace Radar Service 

LAT Lowest Astronomical Tide 

LCA Landscape Character Assessment 

LLA Local Landscape Area 

LNR Local Nature Reserve 

LSE Likely Significant Effect 

m meter 
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m/hr Metres per hour 

m/s Metres per second 

MAIB Marine Accident Investigation Branch 

MarLIN The Marine Life Information Network  

MARPOL International Convention for the Prevention of Pollution from Ships 

MCA Maritime and Coastguard Agency 

MCEU Marine Consents and Environment Unit 

MCZ Marine Conservation Zone 

MEHRA Marine Environmental High Risk Area 

MESH Mapping European Seabed Habitats  

MHWS Mean High Water Springs 

Mil AIP  Military Aeronautical Information Publication 

ML Most Likely 

MLS Minimum Landing Size 

MLWS Mean Low Water Springs 

MMO Marine Management Organisation 

MOD Ministry of Defence  

MORL Moray Offshore Renewables Ltd 

MPA Marine Protected Area 

MS Marine Scotland 

MSA Minimum Safety Altitude 

MSFD Marine Strategy Framework Directive 

MS-LOT Marine Scotland Licencing Operations Team 

MSS Marine Scotland Science 

MSW Multi-sea-winter Salmon 

mV Millivolts 

MW Megawatts 

NATS National Air Traffic Service 

NCN National Cycle Network 

NERL NATS En Route Ltd 
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NF Near-field 

NIS Non indigenous species  

NLB Northern Lighthouse Board 

nm nautical mile 

NnG Neart na Gaoithe 

NNR National Nature Reserve 

NOMIS The Office for National Statistics website 

NPC Natural Power Consultants 

NRA Navigational Risk Assessment 

O&M Operations and Maintenance 

OECD Organisation for Economic Co-operation and Development 

OfTW Offshore Transmission Works 

OnTW Onshore Transmission Works 

OPEX Expenditure on operation and maintenance 

OS Ordnance Survey 

OSP Offshore Substation Platform 

OSPAR 
The Convention for the Protection of the marine Environment of the North-
East Atlantic (the ‘OSPAR Convention')  

OWF Offshore wind farm 

P Pascal SI unit of pressure and stress  

PAH Polycyclic Aromatic Hydrocarbons  

PAM Passive Acoustic Monitoring 

PAR Precision Approach Radar 

PBR Potential Biological Removal 

PCB   Polychlorinated Biphenyl  

PEXA Practice and Exercise Areas 

PMF Priority Marine Feature 

ppm Parts per Million 

PSA Particle Size Analysis  

PSD Particle Size Distribution 
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PSR Primary Surveillance Radar 

PT Particle Tracking 

PTS Permanent Threshold Shift 

PVA Population Viability Analysis 

RCAHMS Royal Commission on the Ancient and Historical Monuments of Scotland 

RMS Radar Mitigation Scheme 

RNLI Royal National Lifeboat Institution 

RSPB Royal Society for the Protection of Birds 

RYA Royal Yachting Association 

SA Scallop Association 

SAC Special Area of Conservation 

SAR Search and Rescue 

SCA Seascape Character Assessment 

SCOS Special Committee on Seals 

SD Standard Deviation 

SE Standard Error 

SEA Strategic Environmental Assessment 

SEL Sound Exposure Level 

SFF Scottish Fishermen’s Federation 

SFI Sea Fisheries Inspectorate 

SID Standard Instrument Departure 

SL Source Level 

SLV Seascape, Landscape and Visual 

SLVIA Seascape, Landscape and Visual Impact Assessment 

SMP Survey Monitoring Plan 

SMRU Sea Mammal Research Unit 

SNCB Statutory Nature Conservation Bodies 

SNH Scottish Natural Heritage 

SOSS Strategic Ornithological Support Services 

SPA Special Protection Area  
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SPEAR  Simple Propagation Estimator and Ranking 

SSC Suspended Sediment Concentrations 

SSSI Site of Special Scientific Interest 

STW Scottish Territorial Waters 

SW Spectral Wave 

T Telsa (unit used to measure magnetic fields) 

TAC Total Allowable Catch 

TACAN Tactical Aid to Navigation 

TCE The Crown Estate 

TD Technology Demonstration 

TOC Total Organic Carbon  

TOPA Technical and Operational Assessment 

TRA Temporary Reserved Airspace 

TS Transmission Loss 

TTS Temporary Threshold Shifts 

UK United Kingdom 

UK IAIP UK Integrated Aeronautical Information Package 

UKBAP UK Biodiversity Action Plan 

UKCIP UK Climate Impacts Programme 

UKHO United Kingdom Hydrographic Office 

UKLFS UK Low Flying System 

UKMO UK Meteorological Office 

URD User Requirement  Document 

UXO Unexploded ordnance 

V Volts 

V/m Volts per m 

VFR Visual Flight Rules 

VMS Vessel Monitoring System (satellite tracking data) 

VOR Valued Ornithological Receptor 

WA Wessex Archaeology 
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WC Worst Case 

WeBS Wetland Bird Survey 

WTG Wind Turbine Generators 

WWI World War 1 

WWII World War 2 

WWT Wildfowl and Wetlands Trust 

ZTV Zone of Theoretical Visibility 
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1 Introduction 

 Preamble  1.1

1 This Environmental Statement (ES) has been prepared by Inch Cape Offshore Limited (ICOL) 
to accompany an application to construct and operate the Inch Cape Offshore Wind Farm 
which will be located approximately 15 to 22 kilometres (km) to the east of the Angus 
coastline in Scotland (see Figure 1.1 below). The Wind Farm has a grid connection 
agreement for 1,050 Megawatts (MW).  

Figure 1.1: Location of Inch Cape Offshore Wind Farm 

 

 The Applicant  1.2

1.2.1 Inch Cape Offshore Limited 

2 ICOL is owned by Repsol Nuevas Energías UK Limited and EDP Renewables UK Limited 
(EPDR). ICOL has been established to develop, finance, construct, operate, maintain and 
decommission the Inch Cape Offshore Wind Farm. ICOL is applying for the consents required 
for the Wind Farm and separately for the associated transmission works. The transmission 
assets will be transferred to an Offshore Transmission Owner for operation and 
decommissioning.  
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1.2.2 Repsol Nuevas Energias UK & EDP Renewables UK 

3 Repsol Nuevas Energías UK Limited was formed in June 2011 following Repsol's purchase of 
SeaEnergy Renewables Limited. It has development rights for a total of 1,190 MW in the 
United Kingdom, comprised of 51 per cent of Inch Cape, 33 per cent of the Moray Firth 
project (Round 3, Zone 1) with development partners EDPR, and 25 per cent of the Beatrice 
project with SSE Renewables Limited.  

4 EDPR is part of the third largest wind energy company in the world (EDP Renewables) and 
brings significant experience in developing and operating renewable energy projects. In 
addition to involvement in the Inch Cape Project, EDPR has a majority share (67 per cent) in 
the Moray Firth project (Round 3, Zone 1).     

 Description of the Project 1.3

1.3.1 Overview 

5 In 2008, at the request of the Scottish Government, The Crown Estate (TCE) invited potential 
developers to submit proposals for offshore wind farm sites within Scottish Territorial 
Waters (STW). 

6 A desk study of wind resource and water depth data was undertaken which identified a 
range of areas along the east coast of Scotland as having the most suitable physical 
characteristics for the development of an offshore wind farm, as described in Section 6.2.  

7 In June 2011 TCE awarded an exclusivity agreement to develop the Development Area to 
ICOL.  

8 The Development Area was included in Blue Seas - Green Energy: A Sectoral Marine Plan for 
Offshore Wind Energy in Scottish Territorial Waters: Part A The Plan (Marine Scotland, 2011). 
This plan identified Inch Cape as one of six sites, within STW, for potential offshore wind 
farm development. A Strategic Environmental Assessment (SEA) of the Sectoral Marine Plan 
was undertaken by Marine Scotland (2010).  

9 Since the identification of Inch Cape as a potential development area, ICOL has entered into 
a number of agreements in relation to the Project; these include:  

• An Agreement for Lease with TCE, which gives an exclusive right to develop the Wind 
Farm and the opportunity to secure a lease giving rights to the seabed.  

• Grid connection agreements with National Grid Electricity Transmission (to export up to 
1,050 MW). The agreements are required to transmit generated electricity, for 
distribution to the UK energy markets.  

10 ICOL has progressed a number of engineering studies and assessments to gain an 
understanding of the baseline conditions and development requirements to deliver the 
Project, this process is described in Chapter 6: Site Selection and Alternatives and has been 
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central to the development of the Design Envelope described in Chapter 7: Description of 
Development.  

1.3.2 The Project 

11 The Project consists of a number of components and all permanent and temporary works 
required to generate or transmit electricity to the national grid: 

• The Wind Farm includes Wind Turbine Generators (WTGs), inter-array cables and up to 
three meteorological masts (see Section 1.3.3 and Table 1.1). 

• The Offshore Transmission Works (OfTW) includes the Offshore Export Cable and 
Offshore Substation Platforms (OSPs) (see Section 1.3.4 and Table 1.1). 

• The Onshore Transmission Works (OnTW) includes underground electricity cables and an 
onshore substation (see Section 1.3.5 and Table 1.1).  

12 In order to transmit the generated electricity from the Wind Farm to the national grid, a 
connection will be made through the OfTW and the OnTW. 

13 The Project proposals are detailed in Chapter 7. 

1.3.3 The Wind Farm 

14 The location of the Inch Cape Offshore Wind Farm is shown in Figure 1.1. It is anticipated it 
will consist of up to 213 WTGs (see Section 7.5) which will be secured to the seabed within 
an area covering approximately 150 km2.    

15 A network of electricity cables will be required to connect the WTGs to the OSPs. These 
inter-array cables will be laid on the seabed and either buried or protected.  

16 Up to three meteorological masts will be located within the Development Area. One of these 
masts has been subject to a separate application process and is expected to be in situ in 
advance of the proposed works.  

17 The operational life of the Project is not known at this time but it is not expected to be less 
than 25 years. 

1.3.4 The Offshore Transmission Works 

18 The OfTW includes up to five OSPs, which will collect the electricity generated by the WTGs 
and process for export. Up to six Offshore Export Cables will be individually buried or 
protected until landfall near Cockenzie, East Lothian. These cables will be separated from 
one another within a corridor to allow for construction and future maintenance with the 
distance reducing in shallower water.  

1.3.5 The Onshore Transmission Works 

19 The OnTW includes an onshore substation which receives power from the Export Cables and 
processes it for transmission through underground cables to the existing grid network. Initial 
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work has indicated a landfall for Export Cables will be possible near Cockenzie (see Appendix 
6B: Landfall Feasibility Study and Section 6.3). The OnTW will be developed as close as 
practical to the connection point. 

20 The OnTW will be subject to a separate application to East Lothian Council (see Section 1.4) 
and the impacts of these works have been considered at an appropriate level to inform the 
assessment in this ES (see Section 4.4.3).  

1.3.6 Terminology 

21 Definitions used in this ES are included in the Glossary at the front of this document and at 
the start of each relevant chapter. The key terms relating to the Project used throughout this 
ES are included in Table 1.1.  

22 For the purposes of this assessment the components of the Project introduced in Section 
1.3.2 are separated into three geographical areas; the Development Area, the Offshore 
Export Cable Corridor (Figure 1.2) and the Onshore Area.  

Figure 1.2: Development Area and Offshore Export Cable Corridor 

 

23 The Development Area is defined as the area which includes proposed WTGs, inter-array 
cables, OSPs and initial part of the Offshore Export Cable (part of the OfTW component) and 
any other associated works (see Figure 1.2).    
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24 The Offshore Export Cable Corridor is defined as the area within which the proposed 
Offshore Export Cables will be laid outside of the Development Area and up to Mean High 
Water Springs (see Figure 1.2).  

25 The Onshore Area is defined as the area above Mean Low Water Springs which includes 
underground electricity cables connecting to an onshore substation and further 
underground cables to connect to the national grid at Cockenzie.  

Table 1.1: Defined Terms 

Term Meaning 

Development Area  The area which includes proposed WTGs, inter-array cables, OSPs and 
initial part of the Offshore Export Cable and any other associated 
works (see Figure 1.2).  

Export Cables  “Export Cables” are electricity cables 132 KV and above. 

Inter-array cables  The electricity cables, which are not transmission voltage, between 
each WTG and between WTGs and OSPs. 

Offshore Export Cable The proposed Offshore Export Cable and all associated cable 
protections. 

Offshore Export Cable 
Corridor/Export Cable 
Corridor 

The area within which the proposed Offshore Export Cables will be 
laid outside of the Development Area and up to Mean High Water 
Springs (see Figure 1.2).  

Offshore Substation 
Platforms (OSPs) 

The proposed OSPs include transformer platforms and AC to DC 
convertor platforms. 

Offshore Transmission 
Works (OfTW)  

The proposed Offshore Export Cable and OSPs. This includes all 
permanent and temporary works required. 

Offshore Wind 
Farm/Wind Farm 

Includes proposed WTGs, inter-array cables, meteorological masts and 
other associated and ancillary elements and works (such as metocean 
buoys). This includes all permanent and temporary works required. 

Onshore Area The area above Mean Low Water Springs which includes OnTW.  

Onshore Transmission 
Works (OnTW) 

All proposed works within the Onshore Area, typically including 
underground electricity transmission cables connecting to an onshore 
substation and further underground cables required to facilitate 
connection to the national grid. This includes all permanent and 
temporary works required. 

Project The Project includes the proposed: 

• Wind Farm; 

• Offshore Transmission Works; and 

• Onshore Transmission Works. 



 Background and Project Description 
INTRODUCTION 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 6 of 11 

Chapter 

01 

Term Meaning 

Wind Turbine 
Generators (WTG) 

The installation that converts energy from the wind to electrical 
power. 

 Applications for Consent  1.4

26 The Project will require a variety of consents prior to development and these differ for each 
of the main elements of the Project. The main development consents required are described 
in Chapter 3: Regulatory Requirements and are summarised below. 

• Consent under Section 36 of the Electricity Act 1989 (s.36 Consent), required to 
construct and operate an offshore generating station (Section 3.2.4).  

• A declaration under Section 36A of the Electricity Act 1989, required to allow WTGs and 
other structures to interfere with rights of navigation (Section 3.2.4). 

• Marine Licence(s) under the Marine (Scotland) Act 2010, required to construct, alter or 
improve offshore works and to deposit any structure or cable in the marine 
environment (Mean High Water Springs to 12 nautical miles) (Section 3.2.2). 

• Safety zone declaration(s) under s.95 of the Energy Act 2004 could be applied for in the 
future, if required. These would allow for restriction of navigation rights around 
offshore structures. The Act defines standard zones as 500 m during construction and 
50 m during operation (Section 3.2.5). 

• European or UK protected species licences, required to disturb certain protected 
species (offshore to 12 nm or onshore) under The Conservation (Natural Habitats, &c.) 
Regulations 1994 (as amended) (Section 3.3.3) and the Offshore Marine Conservation 
(Natural Habitats, &c) Regulations 2007 (Great Britain Parliament, 2007a). 

• Planning permission under the Town and Country Planning (Scotland) Act 1997 for the 
OnTW (see Section 3.2.3).  

27 Applications for these consents will be determined by the Scottish Ministers (acting through 
Marine Scotland), with the exception of any safety zone applications which are determined 
by the Secretary of State for Energy and Climate Change and the planning application for the 
OnTW which will be determined by East Lothian Council (these will be subject to separate 
assessment/consideration).  

 The Purpose of this Document 1.5

1.5.1 Environmental Impact Assessment (EIA)  

28 The primary purpose of this ES is to describe any significant environmental effects likely to 
arise as a result of the Wind Farm and OfTW. This ES meets the requirements of the relevant 
EIA Regulations (the Electricity Works (Environmental Impact Assessment) (Scotland) 
Regulations 2000 and the Marine Works (Environmental Impact Assessment) Regulations 
2007 (Great Britain Parliament, 2007b)), (see Section 3.4.2). This ES will provide the 
information to facilitate consideration of the application.  
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29 This ES includes a description of the legal and policy background, reporting of consultations 
and assessments undertaken as part of the overall Project, definition of the Design Envelope 
(see Section 7.4) and detailed assessments of the potential impacts of the Wind Farm and 
OfTW. Further details of the EIA methodology are included in Chapter 4: Process and 
Methodology. 

1.5.2 Scope of this ES 

30 The findings of the EIA process are reported in this ES. In each specialist topic chapter 
impacts are reported for: 

• the Development Area; and  

• the Offshore Export Cable Corridor. 

31 This approach ensures that similar activities and effects are considered together and that 
adequate information is clearly presented to allow determination of all relevant 
applications. Cumulative effects of the Project with other proposals are also considered (see 
Section 4.7).  

32 Specific consideration of the impacts of the OnTW will be undertaken as part of a separate 
consent application process but the cumulative, indirect and secondary impacts are 
considered in this ES where relevant (see Section 1.3.5). 

33 This ES also includes information to inform the Appropriate Assessment by Scottish 
Ministers of impacts on sites designated for their European nature conservation value (see 
Section 3.3.3 and Section 4.8). 

 The EIA Team  1.6

34 The EIA team included ICOL staff and technical experts from a number of specialist 
consultancies as summarised in Table 1.2.   

Table 1.2: List of Consultants and Advisors Undertaking Assessments by Discipline 

Chapter  Discipline Company 

5 Stakeholder Engagement Facilitating Change 

10 Metocean and Coastal Processes 
Intertek METOC Ltd  

Petrofac Limited 

11 Underwater Noise Subacoustech Ltd 

12 Benthic Ecology 

AMEC Environment & Infrastructure 
UK Limited  

Fugro EMU Limited 

Envision Mapping Ltd 
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Chapter  Discipline Company 

13 Natural Fish and Shellfish 

The Natural Power Consultants 
Limited 

AMEC Environment & Infrastructure 
UK Limited  

Envision Mapping Ltd 

14 Marine Mammals 

The Natural Power Consultants 
Limited 

Marine Ecological Research Ltd 

SMRU Limited 

SMRU 

Professor Paul Thompson - University 
of Aberdeen 

Natural Research (Projects) Limited 

15 Ornithology 

RPS Group Plc 

The Natural Power Consultants 
Limited 

Natural Research (Projects) Limited 

16 Seascape, Landscape and Visual  SLR Consulting Ltd 

17 Cultural Heritage and Marine 
Archaeology 

Wessex Archaeology Ltd  

18 Commercial Fisheries Brown & May Marine Ltd  

19 Shipping and Navigation  Anatec Limited  

20 Military and Civil Aviation Osprey Consulting Services Ltd  

21 Other Human Considerations 
The Natural Power Consultants 
Limited 

6 Alpha Associates 

22 Socioeconomics and Tourism Peter Brett Associates LLP 

 ES Structure 1.7

1.7.1 Composition 

35 This ES comprises of the following volumes: 

• Non Technical Summary; 

• Volume 1: Main Text; 
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• Volume 2:  Appendices; and 

• Volume 3: Visualisations and Figures. 

1.7.2 Volume 1  

Background and Project Description 

36 Chapter 2 to Chapter 6 provide the background of the Project including, relevant policy, 
legislative context, EIA process and methodology, stakeholder engagement and the process 
of site selection and consideration of alternatives. 

37 Chapter 7 provides a high level description of the Project including the design parameters 
used with the technical assessments.  

38 Chapter 8 outlines benefits which are expected to occur from the delivery of the Project.  

39 Chapter 9 provides a description of existing and proposed designated biological and 
geological conservation sites and associated qualifying features, habitats and species within 
the region of the Development Area and Offshore Export Cable Corridor. 

Existing Physical Environment 

40 Chapter 10 and Chapter 11 provide a description of the existing physical environment and 
implications of the Project.  

Assessment – Biological Environment 

41 Chapter 12 to Chapter 15 detail the assessments and conclusions, carried out in accordance 
with methodology outlined in Chapter 4, of the biological environment. 

Assessment – Human Environment 

42 Chapter 16 to Chapter 22 detail the assessments and conclusions, carried out in accordance 
with methodology outlined in Chapter 4, of the human environment. 

Summary of Effects 

43 Chapter 23 provides a summary of assessments in each technical chapter. 

1.7.3 Volume 2 

44 The Appendices referred to in each chapter in Volume 1 are presented in this Volume. 

1.7.4 Volume 3 

45 Visualisations are contained in this Volume. This Volume also presents the figures found 
within the text in Volume 1. 
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 Opportunity to Comment 1.8

46 In accordance with legislative requirements and industry best practice, submission of 
applications will be advertised and this ES will be publically available. Stakeholder 
engagement will continue into the determination phase. Any formal responses received as 
part of this phase will be captured as representations to the consent applications and will be 
considered by Marine Scotland during the determination phase. 

47 A copy of the applications, with their respective plans showing the areas to which they 
relate, together with a copy of this Environmental Statement, are available for inspection, 
free of charge, via the Project website (www.inchcapewind.com) and during opening hours 
at: 

• Angus Council - Planning and Transport Division, County Buildings, Market Street, Forfar 
DD8 3LG; 

• Dundee Council - Planning and Building Control, Floor 6, Dundee House, 50 North 
Lindsay Street, Dundee, DD1 1LS; 

• Fife Council - Enterprise, Planning and Protective Services, Kingdom House, Kingdom 
Avenue, Glenrothes, KY7 5LY; 

• East Lothian Council, John Muir House, Brewery Park, Haddington, East Lothian, EH41 
3HA; 

• Dunbar Library, Bleachingfield Centre, Dunbar, EH42 1DX; 

• Dundee Central Library, Wellgate, Dundee, Angus DD1 1DB; 

• Montrose Library, High Street, Montrose, DD10 8PH; 

• Port Seton Library, Community Centre, South Seton Park, Port Seton, EH32 0BG; and 

• St Andrews Library, Church Square, St Andrews, KY16 9NN. 

48 If you wish to comment on this ES or make representations to Marine Scotland you must do 
so within 42 days from the first advert. Please write to Marine Scotland at the following 
address: 

Scottish Government  
Marine Laboratory 
PO Box 101 
375 Victoria Road 
Aberdeen 
AB11 9DB 

  

http://www.inchcapewind.com/
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2 Policy and Legal Background  

2.1 Introduction  

1 This chapter describes the policies and legislation which support, or are drivers for, the 
development of offshore renewable energy and are relevant to the Inch Cape Offshore Wind 
Farm and Offshore Transmission Works. Chapters 12 to 22 of this Environmental Statement 
(ES) take into account the legislation and policy outlined in this chapter. Specific guidance 
relevant to the individual assessments is detailed in each technical chapter. 

2 This chapter is supported by the Offshore Planning and Policy Statement, a separate element 
of the application. 

2.2 Identification of Relevant Policy and Legislation 

3 A number of international, United Kingdom (UK), Scottish and other relevant policies and 
legislation have been taken into account during the preparation of this ES as they help to 
demonstrate the need for the Project and the way in which the Project has been developed.  

4 The policies and legislation considered in this chapter have been split into specific topics, 
which relate to the range of considerations appropriate for development of this nature:   

• climate change (see Section 2.3); 

• energy (see Section 2.4); 

• development (see Section 2.5); 

• marine (see Section 2.6); and  

• other (see Section 2.7). 

2.3 Climate Change  

5 Current awareness of Climate Change has resulted in commitments, legislation and policy 
designed to reduce carbon emissions and those of most relevance to the Project are 
described below.  

2.3.1 The Kyoto Protocol  

6 “The Kyoto Protocol is an international agreement linked to the United Nations Framework 
Convention on Climate Change, which commits its Parties by setting internationally binding 
emission reduction targets (United Nations, 2013)”. By ratifying the Protocol countries agree 
to meet their targets primarily through national measures, in the UK this Protocol led to the 
Climate Change legislation and policy described in Sections 2.3.2 to 2.3.4 below. 

2.3.2 Climate Change Act 2008 

7 The Climate Change Act 2008 requires that UK emissions are reduced by at least 80 per cent 
by 2050, compared to 1990 levels. The Act provides a legal framework for ensuring that the 
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UK Government meets its commitments to tackle climate change. Devolved administrations 
have defined their own legally binding targets which are the same or more stringent than 
those defined by the UK Government. The Act also introduced a system of legally binding 
carbon budgets to set a ceiling on carbon emissions over successive five yearly periods. The 
first three budgets require emissions to be reduced by at least 34 per cent on baseline levels 
by 2020. 

2.3.3 Climate Change (Scotland) Act 2009 

8 The Climate Change (Scotland) Act 2009 contains provisions that set a legally binding target 
for reducing carbon dioxide emission by at least 42 per cent by 2020 and at least 80 per cent 
by 2050, compared to 1990 levels. These targets are more stringent than the UK targets (see 
Section 2.3.2). 

9 The Act places sustainable development duties on Scottish Ministers and public bodies 
relating to climate change. The way in which offshore wind farm developments contribute 
towards achieving the governments carbon reduction commitments has been considered in 
Section 6.4. 

10 The Act is underpinned in Scotland by a series of strategies and policies which provide 
further detail on how climate change targets can be achieved. The Climate Change Delivery 
Plan: Meeting Scotland’s Statutory Climate Change Targets (Scottish Government 2009a) 
sets a framework for action to achieve emissions reductions including a series of ten 
pledges, the first of which directly relates to the implementation of renewable energy to 
promote large scale, decentralised and sustainable generation. Subsequent strategies 
include Low Carbon Scotland - Meeting the Emissions Reduction Targets 2010-2022: The 
Report on Proposals and Policies (Scottish Government, 2011a) and its updated draft 
document Low Carbon Scotland: Meeting our Emissions Reduction Targets 2013-2027: The 
Draft Second Report on Proposals and Policies (Scottish Government, 2013a). These 
documents set out proposals and policies to achieve the statutory emissions targets and 
identify decarbonisation of electricity generation as a key driver of progress towards a low 
carbon economy. The commitment to renewable energy is clearly set out along with the 
Scottish Government’s commitment to supply 100 per cent of energy demand from 
renewable sources by 2020. 

2.3.4 A Low Carbon Economic Strategy for Scotland: Scotland – A Low Carbon Society 

11 The Low Carbon Economic Strategy (Scottish Government, 2010a) is an integral part of the 
Government’s plan to secure sustainable economic growth. It is also a key component of the 
Scottish Government’s broader approach to meet Scotland’s climate change targets and 
secure the transition to a low carbon economy. 

2.4 Energy  

12 Energy policy and national planning policy (see Section 2.5 below) are material to the 
determination of Project consents and provide a clear framework and strategy which are 
central to the background and context of the Project. In addition to information in this 
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chapter, the legislation specific to the determination of the application is detailed in Chapter 
3: Regulatory Requirements. The energy policies detailed below have been central to the 
preparation of this ES. 

2.4.1 European Renewable Energy Directive  

13 The Renewable Energy Directive (2009/28/EC) sets renewable energy targets from EU 
Member States such that the EU will reach 20 per cent of energy from renewable sources by 
2020. The UK’s individual target is to generate 15 per cent of energy from renewable sources 
by 2020. 

2.4.2 National Renewable Energy Action Plan for the United Kingdom  

14 The Action Plan (Department of Energy and Climate Change (DECC), 2010) produced under 
Article 4 of the European Renewable Energy Directive (2009/28/EC) requires each Member 
State to submit a National Renewable Energy Action Plan. The Renewables Action Plan 
(Scottish Government, 2009b) sets out the Scottish Government renewable energy targets 
but this has subsequently been revised by the publication of the 2020 Routemap for 
Renewable Energy in Scotland  (Scottish Government, 2011b). This updated and expanded 
Routemap reflects the Scottish Governments target to meet an equivalent of 100 per cent 
demand for electricity from renewable energy by 2020. 

2.4.3 The UK Low Carbon Transition Plan – National Strategy for Climate and Energy   

15 The White Paper (Her Majesty’s (HM) Government, 2009a) sets out the UK’s first low carbon 
transition plan to 2020 and how the Government plans to meet its binding carbon budget – 
an 18 per cent cut in emissions on 2008 levels by 2020 (34 per cent on 1990 levels). The plan 
details the UK Government intention to invest up to £120 million in offshore wind and an 
additional £60 million to cement the UK’s position as a global leader in marine energy.  

2.4.4 The UK Renewable Energy Strategy  

16 The Strategy (HM Government, 2009b) details how the UK can reach its goal of 15 per cent 
of energy from renewables by 2020. The aim of this strategy is, by 2020, renewable energies 
will be used to supply the equivalent of nearly all 26 million homes in the UK with their 
current electricity needs, and four million homes with their current heating needs. This 
strategy predicted that 30 per cent of UK electricity will come from renewable sources by 
2020 with more than two-thirds of that coming from on and offshore wind developments. 

2.4.5  UK Renewable Energy Roadmap  

17 The Roadmap (DECC, 2011) sets out the analysis undertaken by the Office of Renewable 
Energy Deployment to understand recent trends in renewables deployment in the UK, 
proposed/pipeline projects and barriers to delivering these projects successfully and cost 
effectively. This document also sets out a targeted programme of action that the UK 
Government is taking to increase renewables deployment. 
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2.4.6 Draft Plan for Offshore Wind Energy in Scottish Territorial Waters 

18 The Draft Plan (Marine Scotland, 2010a) and its supporting Strategic Environmental 
Assessment (Marine Scotland, 2010b) identify that offshore wind has the potential to deliver 
30 Gigawatts (GW) of capacity on top of that anticipated by the original Scottish Territorial 
Waters (STW) offshore sites (including Inch Cape) and the Round 3 offshore sites. 

2.5 Development  

19 There are several development policies which are relevant to renewable energy 
developments which have been considered in the preparation of this ES. 

2.5.1 National Planning Framework for Scotland 2 (NPF2)  

20 NPF2 (Scottish Government, 2009c) sets out a strategy for Scottish development until 2030 
with one of the main elements being ‘to realise the potential of Scotland’s renewable energy 
resources and facilitate the generation of power and heat from all clean, low carbon 
sources’. The framework notes that The Crown Estate has identified a zone to the east of the 
Firths of Tay and Forth as locations with potential for the development of offshore wind 
farms. Scottish Ministers have confirmed that National Planning Framework 3: A Plan for 
Scotland: Ambition, Opportunity, Place is due to be published in June 2014, which focuses 
“strongly on economic recovery and the transition to a low carbon economy (Scottish 
Government, 2012, p.4)”. 

2.5.2 Scottish Planning Policy (SPP) 

21 SPP (Scottish Government, 2010b) sets out how terrestrial development plans should be 
prepared and planning applications determined, including promoting the development of 
renewable energy proposals. 

2.6 Marine  

22 There are several policies which specifically relate to works within the marine environment 
which have been considered in the preparation of this ES.  

2.6.1  UK Marine Policy Statement  

23 The Policy Statement (HM Government, 2011) provides the framework for preparing Marine 
Plans and taking decisions affecting the marine environment. A draft Marine Spatial Plan for 
STW was published for consultation in March 2011, along with Scotland's Marine Atlas: 
Information for The National Marine Plan (Scottish Government 2011c), and the final version 
is expected to be published by the end of 2014. The Policy Statement assumes a significant 
part of the renewable energy required to meet targets and objectives will come from marine 
sources. Of these marine sources, offshore wind is expected to provide the largest single 
renewable electricity contribution towards 2020 targets and beyond. 
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2.6.2 Blue Seas - Green Energy: A Sectoral Marine Plan for Offshore Wind Energy in Scottish 
Territorial Waters: Part A The Plan 

24 The Plan (Marine Scotland, 2011) confirmed a number of offshore wind development areas 
within identified regions around Scotland. Within the defined ‘East’ region, Inch Cape and 
Neart na Gaoithe are being progressed. One further site was identified, Forth Array, but has 
since been withdrawn. 

2.6.3 Marine Protected Areas (MPAs)  

25 Currently in the process of being developed, the MPA network aims to protect biodiversity, 
geodiversity and contribute to the UK’s agreement with international partners to create an 
ecologically coherent network of well-managed MPAs in the North East Atlantic (Scottish 
Government, 2013b). Further information is included in Chapter 9: Designated Nature 
Conservation Sites (see Section 9.3.4). 

2.6.4 Marine (Scotland) Act 2010  

26 The Act introduced statutory powers for marine planning in Scotland’s seas. The Scottish 
Government has consulted on a draft Scotland’s National Marine Plan: Pre-Consultation 
Draft (Scottish Government, 2011d) which will set national objectives and policies for marine 
and coastal planning when formally introduced. The 2011 Pre-Consultation Draft Plan 
acknowledged the importance of turning Scotland’s offshore energy resources into a fully 
developed industry contributing to economic and climate change objectives. The draft 
identifies that 10 GW of renewables capacity should be in place or under construction by 
2020 and it proposes a presumption in favour of development. Offshore wind is anticipated 
to grow strongly from 2015. 

2.7 Other Policies 

27 Other policies, such as terrestrial, regional and local plans, relevant to the determination of 
the application have been taken into consideration during the preparation of this ES. These 
topic specific policies are detailed in the relevant technical chapters. 
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3 Regulatory Requirements 

3.1 Introduction   

1 This chapter describes the key regulatory requirements, applicable to the Inch Cape Offshore 
Wind Farm and Offshore Transmission Works (OfTW). In addition, it considers the broader 
legal and regulatory context applicable to the applications required for the construction, 
operation and decommissioning of the Wind Farm and OfTW (see Section 3.2). The Wind 
Farm is located in Scottish Territorial Waters (STW) so is within Scottish jurisdiction but 
applicable United Kingdom (UK) legislation is also relevant and has been included in this 
chapter. The legislation and policy framework for the Project is described in Chapter 2: Policy 
and Legal Background. 

2 As part of the Environmental Impact Assessment (EIA) process the need to meet legislative 
requirements has been taken into account (see Section 4.3). 

3.2 Development Consents 

3.2.1 Marine Strategy Framework Directive  

3 The European Marine Strategy Framework Directive (2008/56/EC) requires Member States 
to prepare national strategies to manage their seas to achieve or maintain Good 
Environmental Status by 2020. These requirements are implemented in Scotland through 
the Marine (Scotland) Act 2010.  

3.2.2 Marine (Scotland) Act 2010 

The Purpose of the Marine (Scotland) Act 2010 

4 The Marine (Scotland) Act 2010 introduced a framework for sustainable management of the 
STW, aiming to ensure environmental protection is balanced with economic growth of 
marine industries. The Marine (Scotland) Act 2010 establishes that decisions by the Scottish 
Ministers on Marine Licence applications must be made in accordance with specified marine 
plans and policy documents unless relevant considerations indicate otherwise. 

The Marine Licence Process 

5 Marine Licences are issued by the Scottish Ministers, through Marine Scotland. The primary 
objectives of the legislation are to protect both the marine ecosystem and human health, 
and to minimise interference and nuisance to other legitimate users of the sea. Part 4 of the 
Marine (Scotland) Act 2010 outlines licensable activities including the deposit of substances 
and objects, and the construction, alteration or improvement of works within the Scottish 
Marine Area. 

6 Guidance on the Marine Licence process is contained in A Guide to Marine Licensing:  
Marine Licensing in Scotland’s Seas under The Marine (Scotland) Act 2010 and The Marine 
and Coastal Access Act 2009 (Marine Scotland, 2012a) and the Marine Scotland Licensing 
and Consents Manual: Covering Marine Renewables and Offshore Wind Energy Development 
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(Marine Scotland, 2012b). These documents have guided the approach to marine licensing 
of the Project. 

3.2.3 Terrestrial Planning  

7 Planning permission under the Town and Country Planning (Scotland) Act 1997 as amended 
by the Planning etc. (Scotland) Act 2006  will be required for the Onshore Transmission 
Works (OnTW) once sufficient design detail and location have been confirmed. It is 
envisaged that any application will be determined by East Lothian Council.  

3.2.4 Electricity Act 1989  

8 The Inch Cape Offshore Wind Farm is subject to an application for consent to Scottish 
Ministers under Section 36 of the Electricity Act 1989 for construction, operation and 
decommissioning of the Wind Turbine Generators (WTGs) and inter-array cables. 

9 Where consent is granted under Section 36 of the Electricity Act 1989, a declaration under 
Section 36A may be made at the same time, which will restrict rights of navigation where 
this is prevented. 

10 Under Section 36B of the Electricity Act 1989 (as outlined in Section 99 of the Energy Act 
2004) the Scottish Ministers may not grant Section 36 consent where the Generating Station 
would interfere with ‘recognised sea lanes essential to international navigation’. In deciding 
whether navigation will be obstructed, the Scottish Ministers must take into account how 
they intend to exercise their powers in relation to any application for a declaration to 
remove public rights of navigation (see Chapter 19: Shipping and Navigation and Appendix 
19A: Navigational Risk Assessment Development Area and Appendix 19B: Navigational Risk 
Assessment Offshore Export Cable Corridor). 

3.2.5 Energy Act 2004 

Safety Zones (Section 95) 

11 Under Section 95 of the Energy Act 2004, where the construction of a renewable energy 
installation is proposed, and the Secretary of State for Energy and Climate Change considers 
it appropriate for safety reasons, a notice declaring that specified areas are to be designated 
as safety zones may be issued. Such zones are intended to secure the safety of the 
renewable energy installation, or other installations in the vicinity, during construction, 
operation, or decommissioning. Importantly the purpose of the safety zone is also to secure 
the safety of individuals in or around the installation, vessels in the vicinity and individuals 
on such vessels. The requirement and extent of any safety zones during construction and/or 
operation will be determined through further consideration and consultation. Should a 
future application be made in relation to the Project the impacts of these zones are 
considered in the relevant sections of this Environmental Statement (ES) (Chapter 18: 
Commercial Fisheries and Chapter 19: Shipping and Navigation and Chapter 21: Other 
Human Considerations). 
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Decommissioning Programme 

12 Sections 105 to 114 of the Energy Act 2004 establish a decommissioning scheme for offshore 
wind and marine energy installations. This incorporates the requirements of the Convention 
for the Protection of the Marine Environment of the North-East Atlantic (the OSPAR 
Convention). This regional convention, which applies to specific sea areas of the north-east 
Atlantic, including the North Sea and parts of the Arctic Ocean, replaced and updated the 
1972 Oslo Convention for the Prevention of Marine Pollution by Dumping from Ships and 
Aircraft and the 1974 Paris Convention for the Prevention of Marine Pollution from Land-
Based Sources. The OSPAR Convention came into force in March 1998 (OSPAR, 1998a). 

13 Under the terms of OSPAR Decision 98/3 (OSPAR 1998b), effective February 1999, there is a 
prohibition on the dumping of and leaving offshore installations wholly or partly in place 
unless further consents are granted. 

The Offshore Transmission Operator Process 

14 The Energy Act 2004 requires that an Offshore Transmission Owner (OfTO) will own and 
operate the transmission infrastructure that is required to connect a wind farm to the 
national grid. The transmission infrastructure will include the OfTW and the OnTW. 

15 An OfTO will be appointed through a tendering process managed by The Office of Gas and 
Electricity Markets. Inch Cape Offshore Limited (ICOL) is currently acting as an ‘interim OfTO’ 
and will submit consent applications for the transmission infrastructure. It is anticipated that 
ICOL will also construct the OfTW and OnTW before ownership is transferred to an 
independent third party to operate, this is known as ‘Generator Build’.  

3.2.6 National Grid Electricity Transmission- Connection Agreements 

16 ICOL has three separate connection agreements with National Grid Electricity Transmission 
plc (NGET) for the electrical connection of the Inch Cape Platform 1 (330 MW), Inch Cape 
Platform 2 (360 MW) and Inch Cape Platform 3 (360 MW) to the national electricity 
transmission system (national grid). Each platform is defined as a separate power station 
within their respective connection agreements. 

17 Each Inch Cape connection is to be constructed by ICOL on the basis of an associated 
Construction Agreement with NGET.  

3.3 Protection of Habitats and Species 

3.3.1 Introduction 

18 Sites designated for their European importance for nature conservation value include Special 
Protection Area (SPAs) and Special Areas of Conservation (SACs). These internationally 
important designations form the Natura network and are protected under legislation as 
described in Section 3.3.2 to Section 3.3.5. 
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3.3.2 The Birds Directive 

19 Directive 2009/147/EC (the Birds Directive) requires member states to protect all wild birds, 
their nests, eggs and habitats. Under the Birds Directive, SPAs are designations which protect 
birds which are particularly rare or vulnerable, and migratory birds.  

3.3.3 The Habitats Directive 

20 Directive 92/43/EEC (the Habitats Directive) defines the basis upon which areas can be 
designated in order to conserve natural habitats and protect wild fauna and flora. The 
Habitats Directive has a major contribution to implementing the Biodiversity Convention 
agreed at the 1992 Rio Earth Summit. As well as establishing Natura sites and setting out 
how they should be protected, the Habitats Directive has a number of wider implications, 
such as those relating to European Protected Species. In Scotland, the requirements of the 
Habitats Directive are translated into specific legal obligations by the Habitats Regulations 
(the Conservation (Natural Habitats &c.) Regulations 1994 and the Conservation of Habitats 
and Species Regulations 2010). 

Habitats Regulations Appraisal  

21 Where the potential for likely significant effects on European designated sites has been 
identified, an Appropriate Assessment must be carried out by the relevant competent 
authority (in this case, the Scottish Ministers). The Habitats Regulations are distinct from the 
EIA Regulations (see Section 3.4.2 below) and the Appropriate Assessment is a separate 
process to EIA. The purpose of an Appropriate Assessment is to assess whether there will be 
an adverse effect on the integrity of a European designated site as a result of a proposed 
project (either alone or in combination with other plans or projects). Information to inform 
an Appropriate Assessment by the relevant competent authority has been included in this 
ES. Screening for likely significant effects and/or the information to inform an Appropriate 
Assessment are collectively referred to as a Habitats Regulations Appraisal (HRA) (see 
Section 4.7.4).  

22 The designated European sites (SPAs and SACs) which could be impacted by the Project are 
described in Chapter 9: Designated Nature Conservation Sites. Likely significant effects on 
designated European sites and information to support the HRAs are presented in Chapter 
13: Natural Fish and Shellfish (see Section 13.13), Chapter 14: Marine Mammals (see Section 
14.13) and Chapter 15: Ornithology (see Section 15.12). The findings of the HRAs are 
summarised in Chapter 23: Summary (see Section 23.15). 

European Protected Species  

23 European Protected Species (EPS) Licences may be granted to authorise activities which 
would otherwise be illegal under the Habitats Regulations. Regulation 39 of the Habitats 
Regulations relates to EPS and Regulation 44 provides clarity on the circumstances under 
which EPS licences are required. ICOL will apply for any required EPS licences once consent 
has been granted and a detailed construction method statement is produced. 

http://www.snh.gov.uk/protecting-scotlands-nature/protected-species/legal-framework/habitats-directive/euro
http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/international-designations/natura-sites/habitats-regulations
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3.3.4 Ramsar Convention 

24 The Convention of Wetlands of International Importance especially as Waterfowl Habitat 
(Ramsar Convention, 1971) was adopted in Ramsar, Iran in 1971 and ratified by the UK 
Government in 1976. Ramsar sites have subsequently been designated to protect wetlands 
that are of international significance in terms of their ecology, botany, zoology, limnology 
(freshwater science) or hydrology. All Ramsar sites in Scotland are also either SPAs or SACs.  

25 Ramsar Sites which could be impacted by the proposals have been considered in the EIA and 
HRAs are described in Section 9.3. 

3.3.5 Biodiversity Duty 

26 Section 1 of the Nature Conservation (Scotland) Act 2004 states that "it is the duty of every 
public body and office-holder, in exercising any functions, to further the conservation of 
biodiversity so far as is consistent with the proper exercise of those functions."  The Scottish 
Ministers will need to consider this duty and the biodiversity strategy Scotland's Biodiversity 
– It's In Your Hands (Scottish Executive, 2004) when determining the application. 

3.4 Environmental Impact Assessment 

3.4.1 The Environmental Impact Assessment Directive 

27 The EIA Directive (85/337/EEC) introduced a Europe-wide procedure to ensure that 
environmental consequences of projects are identified and assessed before authorisation is 
given. The purpose of the EIA Directive is to ensure that, in considering whether to grant 
consents for developments that are likely to have significant environmental effects, the 
consenting authorities have all the necessary environmental information on which to base 
their decision.  

28 In Scotland, the EIA Directive has been brought into Scots law through a number of Scottish 
Statutory Instruments relevant to individual consenting regimes as noted in Section 3.2 
above and explained in more detail in Section 3.4.2. 

3.4.2 EIA Regulations 

29 The EIA Directive is applied to the different consent regimes in the UK by different sets of 
regulations (which can differ slightly in approach) as outlined above. The need for an EIA for 
electricity generation projects is defined in Scotland by the Electricity Works (Environmental 
Impact Assessment) (Scotland) Regulations 2000 as amended in 2008. These set out the 
statutory process and minimum requirements for EIA.  

30 The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2000 
prohibit consent from being granted unless the environmental information, as defined in 
those Regulations, has been taken into consideration.  
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31 Applications for a Marine Licence required for the Project will be subject to consideration, 
assessment and reporting in compliance with the Marine Works (Environmental Impact 
Assessment) 2007 (as amended). 

3.5 Protecting the Water Environment 

3.5.1 The Water Framework Directive  

32 The Water Framework Directive (WFD) (2000/60/EC) was introduced in 2000 to establish 
systems to manage the water environment. The WFD applies to the water environment - 
rivers, lochs, estuaries, coastal and underground water. Under the WFD European Union 
member states are required to protect and improve their inland and coastal waters.  

3.5.2 Water Environment and Water Services (Scotland) Act 2003 

33 The WFD was enacted in Scotland through the Water Environment and Water Services 
(Scotland) Act 2003. Section 2 imposes a duty on the Scottish Ministers to secure compliance 
with the requirements of the WFD when exercising their functions. The most relevant WFD 
requirement is the need to prevent deterioration in the status of a water body. In Scotland 
this requirement extends up to three nautical miles from land.  
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4 Process and Methodology 

4.1 Introduction 

1 This chapter describes the methodology used for the Environmental Impact Assessment 

(EIA) and Habitats Regulations Appraisal (HRA), the findings of which are reported in this 

Environmental Statement (ES). 

2 This ES meets the requirements of the Electricity Works (Environmental Impact Assessment) 

(Scotland) Regulations 2000 and the Marine Work (Environmental Impact Assessment) 

Regulations 2007, referred to as the EIA Regulations in so far as they relate to the 

development of the Wind Farm and Offshore Transmission Works (OfTW). Tables 4.2, 4.3 

and 4.4 (below) show where the necessary EIA information can be found in this ES. 

4.2 The Elements of the Project Assessed 

3 In order to most efficiently and effectively undertake the assessments required, each 

technical chapter has been split spatially to account for the transmission works within the 

Development Area and the Offshore Export Cable Corridor as shown in Figure 1.2. Splitting 

the proposed works spatially, rather than by component, will best allow assessments to take 

account of baseline conditions and the effects of similar activities and development. A 

breakdown of the Project components allocated to these areas is listed in Table 4.1 below. 

Table 4.1: Breakdown of Component Parts and Separation 

Development Area Offshore Export Cable Corridor 

Wind Turbine Generators  

Inter-array Cables  

Offshore Substation Platforms  

Initial sections of the Offshore Export Cables 

Meteorological Masts  

All other temporary and permanent works 
associated with the Wind Farm.  

Offshore Export Cables 

Export Cable Landfall 

4.3 The EIA Process 

4.3.1 Scoping  

4 Scoping is a voluntary part of the EIA process which seeks to identify the potential effects 

which are likely to be significant and to exclude (scope out) effects which are not considered 

to be significant.  

5 A Scoping Report for the Wind Farm was submitted in August 2010. Scoping identified the 

areas where the EIA should focus and set out the methods that would be used in the 

assessment. Further informal consultation has been undertaken with the relevant 

stakeholders for the Wind Farm and OfTW which, along with recognised best practice, has 
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informed the methodology for the assessment of the Project, and the scope of this ES. A 

summary of the relevant scoping responses and other feedback from consultation is 

included Chapter 5: Stakeholder Engagement (Sections 5.4.4, 5.5.3 and 5.6.2) and Appendix 

5A: Summary of Scoping Responses, 5C: Phase 1 Public Engagement Results and 5D: Phase 2 

Public Engagement Results. Specific responses are referenced in each relevant technical 

chapter, together with an indication of how this information has been used in the 

preparation of this ES. 

4.3.2 Impact Assessment  

6 Tables 4.2, 4.3 and 4.4 summarise where the information required by the EIA Regulations 

can be found in this ES. The individual technical assessments have been carried out with 

reference to relevant legislative and policy requirements and current best practice and 

where relevant this is quoted in each technical chapter.  

Table 4.2: Matters for Inclusion in Environmental Statements as Required by Schedule 4, 

Part I of the Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 

2000 

Requirement Location of Information 
in this ES 

Part I 

1. Description of the development, including in particular: Chapter 7 

a description of the physical characteristics of the whole development 
and the land-use requirements during the construction and 
operational phases; 

Chapter 7 

a description of the main characteristics of the production process, for 
instance, nature and quantity of the materials used; 

Chapter 7 

an estimate by type and quantity, of expected residues and emissions 
(water, air, and soil pollution, noise, vibration, light, heat, radiation 
etc.) resulting from the operation of the proposed development. 

Chapters 7, 10, 11 and 12 

2. A description of the aspects of the environment likely to be 
significantly affected by the development, including, in particular: 

Chapters 10 to 22 

population; Chapters 18, 19, 20, 21 and 
22  

fauna and flora; Chapters 13, 14 and 15 

soil; Chapter 10 and Chapter 12 

water; Chapter 10 

air and climatic factors; Chapter 8 

material assets, including the architectural and archaeological heritage; Chapters 17, 18,  22 
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Requirement Location of Information 
in this ES 

landscape;  Chapter 16 

the inter-relationship between the above factors. Chapters 10 to 22 

3. A description of the likely significant effects of the development on 
the environment, which should cover the direct effects and any 
indirect, secondary or cumulative, short, medium and long-term, 
permanent and temporary, positive and negative effects of the 
development resulting from: 

Chapters 10 to 22 

the existence of the development; Chapters 10 to 22 

the use of natural resources; Chapters 10 to 22 

the emission of pollutants, the creation of nuisances and the 
elimination of waste; 

Chapters 10 to 22 

and the description by the applicant or appellant of the forecasting 
methods used to assess the effects on the environment. 

Section 4.4 and the 
Assessment Methodology 
Sections from Chapters 10 
to 22 

4. A description of the measures envisaged to prevent, reduce and 
where possible offset any significant adverse effects on the 
environment.  

Sections 10.1.3, 10.9, 11.3, 
12.4, 12.11, 13.3, 13.11, 
14.4.1, 14.11, 15.3.1, 15.10, 
16.10, 16.15, 17.5, 17.11, 
18.3.6, 18.9, 19.3.2, 19.10, 
20.1.3, 20.8, 21.3, 21.9, 
22.5, 22.9 

Collated mitigation in 
Appendix 7A (taken From 
Chapters 10 to 22) 

5. A non-technical summary of the information provided under 
Paragraphs 1 –5 of this Part. 

Non Technical Summary 

6. An indication of any difficulties (technical deficiencies or lack of 
know-how) encountered by the applicant or appellant in compiling the 
required information. 

Chapters 10 to 22 
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Table 4.3: Matters for Inclusion in Environmental Statements as Required by Schedule 4, 

Part II of the Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 

2000 

Requirement Location of Information 
in this ES 

Part II 

1. A description of the development comprising information on the 
site, design and size of the development. 

Chapter 7 

2. A description of the measures envisaged in order to avoid, reduce 
and, if possible, remedy significant adverse effects. 

Sections 10.1.3, 10.9, 11.3, 
12.4, 12.11, 13.3, 13.11, 
14.4.1, 14.11, 15.3.1, 15.10, 
16.10, 16.15, 17.5, 17.11, 
18.3.6, 18.9, 19.3.2, 19.10, 
20.1.3, 20.8, 21.3, 21.9, 
22.5, 22.9 

Collated mitigation in 
Appendix 7A (taken from 
Chapters 10 to 22) 

3. The data required to identify and assess the main effects that the 
development is likely to have on the environment. 

The Impact Assessment 
Sections of Chapters 10 to 
22 

4. The main alternatives studied by the applicant and the main reasons 
for his choice, taking into account the environmental effects.  

Chapter 6 

5. A non-technical summary of the information provided under 
Paragraphs 1 – 4 of this Part. 

Non Technical Summary 

Table 4.4: Matters for Inclusion in Environmental Statements as Required by Schedule 3 of 

The Marine Works (Environmental Impact Assessment) Regulations 2007 

Requirement Location of Information 
in this ES 

Part I 

1. A description of the project and of the regulated activity, including 
details of the following matters—  

Chapter 7  

(a) the location, size and nature of the project and the regulated 
activity; 

Chapter 1 and Chapter 7 

(b) the quantity and nature and source of the materials to be used in 
the course of the project and the regulated activity;  

Chapter 7 

(c) the quantity, nature and source of any items or materials to be 
deposited in the sea in the course of the project and the 
regulated activity; and 

Chapter 7 
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Requirement Location of Information 
in this ES 

(d) the working methods to be used in the course of the project and 
the regulated activity. 

Chapter 7  

2. A description of the aspects of the environment likely to be 
significantly affected by the project and the regulated activity, 
including— 

Chapters 10 to 22 

(a) human beings, fauna and flora;  Chapters 12 to 16  

(b) soil, water, air, climate and the landscape;  Chapters 8, 10, 12 and 16 

(c) material assets and the cultural heritage; and  Chapter 17  

(d) the interaction between any two or more of the things 
mentioned in the preceding sub-paragraphs. 

The Impact Interactions 
Sections of Chapter 10 to 
22 

3.—(1) A description, complying with sub-paragraph (2), of the likely 
significant effects of the project and the regulated activity on the 
environment resulting from—  

The Impact Assessment 
Sections of Chapters 10 to 
22 

(a) the nature of the activities to be carried out and the manner 
in which they are to be carried out;  

Chapter 7 

(b) the use of natural resources;  The Impact Assessment 
Sections of Chapters 10 to 
22 

(c) the emission of pollutants;  The Impact Assessment 
Sections of Chapters 10 to 
22 

(d) the creation of nuisances; and  The Impact Assessment 
Sections of Chapters 10 to 
22 

(e) the elimination of waste. The Impact Assessment 
Sections of Chapters 10 to 
22 

(2) The description should cover each of the following categories 
of effect—  

Chapters 10 to 22 

(a) direct and indirect effects;  The Impact Assessment 
Sections of Chapters 10 to 
22 

(b) secondary effects;  The Impact Assessment 
Sections of Chapters 10 to 
22 
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Requirement Location of Information 
in this ES 

(c) cumulative effects;  The Cumulative Impacts 
Section of Chapters 10 to 
22 

(d) short-term, medium-term and long-term effects;  The Impact Assessment 
Sections of Chapters 10 to 
22 

(e) permanent and temporary effects; and  The Impact Assessment 
Sections of Chapters 10 to 
22 

(f) positive and negative effects.  The Impact Assessment 
Sections of Chapters 10 to 
22 

4. The forecasting methods used by the applicant to assess the main 
effects that the project and the regulated activity are likely to have on 
the environment.  

Section 4.4 and the 
Assessment Methodology 
Sections from Chapters 10 
to 22 

5. A description of the measures envisaged to prevent, reduce and 
offset any significant adverse effects of the project and the regulated 
activity on the environment.  

Sections 10.1.3, 10.9, 11.3, 
12.4, 12.11, 13.3, 13.11, 
14.4.1, 14.11, 15.3.1, 15.10, 
16.10, 16.15, 17.5, 17.11, 
18.3.6, 18.9, 19.3.2, 19.10, 
20.1.3, 20.8, 21.3, 21.9, 
22.5, 22.9 

Collated mitigation in 
Appendix 7A (taken From 
Chapters 10 to 22) 

6. An outline of the main alternatives studied by the applicant and an 
indication of the main reasons for the applicant’s choice, taking into 
account the environmental effects of those alternatives and the 
project as proposed.  

Chapter 6 

7. A non-technical summary of the information provided under 
paragraphs 1 to 6.  

Non Technical Summary 

8. Any difficulties, such as technical deficiencies or lack of knowledge, 
encountered in compiling any information of a kind specified in 
paragraphs 1 to 6.  

Chapters 10 to 22 
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4.4 Approach to Environmental Impact Assessment 

4.4.1 Design Envelope and Embedded Mitigation 

7 The use of the Design Envelope is described in Chapter 7: Description of Development 

(Section 7.4). The concept of assessing a worst case scenario was accepted by the Courts in a 

series of cases referred to as the Rochdale Cases (R v Rochdale MBC ex parte Tew and the 

two cases of R v Rochdale MBC ex parte Milne). A design envelope is sometimes referred to 

as a "Rochdale Envelope".  

8 The potential effects of the Project have been considered and minimised, where possible, 

throughout the design development process. Mitigation measures embedded in the design 

of the Project are referred to as Embedded Mitigation in this ES (Section 4.5.2). The 

Embedded Mitigation measures taken into account in the assessments are listed in each 

technical chapter. Additional Mitigation measures have been identified to reduce the 

impacts of the development further and these are listed again in each chapter and the 

residual effects identified taking account of all committed mitigation measures. 

4.4.2 Identification of Effects 

9 During the scoping process, potential significant environmental effects were identified using 

the following methodology: 

 Identification of potential receptors and description of baseline conditions through 

consultation, desk based and field studies. 

 Identification of the worst case scenario in relation to specific receptors within the 

Design Envelope (taking account of Embedded Mitigation). 

 Prediction of activities that, during the different stages of the development, may result 

in potential environmental impacts. 

 Characterisation of potential impacts including likelihood of occurrence. 

 Assessment of the sensitivity of receptors and magnitude of potential impacts. 

 Consideration of the relationship between receptors and impacts taking account of 

Embedded Mitigation measures (see Section 4.5.2). 

 Assessment of cumulative impacts. 

 Consideration of Additional Mitigation if applicable. 

 Assessment of whether residual effects (after mitigation) are significant.  

10 The specific assessment methodology has been adapted for assessing impacts on some 

receptors following consultation with relevant regulators. Specific industry best practice 

guidelines such as Guidelines for Ecological Impact Assessment in Britain and Ireland- Marine 

and Costal (Institute of Ecology and Environmental Management, 2010) have been followed 

where appropriate. 
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4.4.3 Assessment of Effects 

11 For the purposes of these assessments, significance has been attributed by correlating the 

magnitude of the change arising from the Project with the sensitivity of the particular 

receptor under consideration. Categorisation of magnitude of change will vary for specific 

receptors/technical assessments but has broadly followed the principles of Table 4.5 below 

in so far as it is relevant. 

Table 4.5: Magnitude of Effects 

High Total loss or major alteration to key elements/features of the baseline conditions 

Moderate Partial loss or alteration to one or more key elements/features of the baseline 
conditions 

Low Minor shift away from the baseline conditions 

Negligible Very slight change from baseline conditions 

 

12 In EIA the sensitivity of the resource or receptor must be defined. The specific scale of 

sensitivity is dependent on the discipline but in general it may be defined in terms of quality, 

value, rarity or importance of the receptor being assessed. The scale of sensitivity is classed 

as ‘Low’, ‘Moderate’ or ‘High’. In carrying out individual assessments, a more specific scale of 

increasing sensitivity has been defined where this is appropriate (for example see Section 

13.5). Guidance has also been taken from the value attributed to elements through 

designation or protection under law.  

13 The consideration of magnitude of potential impact and sensitivity of the receptor will 

determine an expression, often qualitative, for the significance of the residual positive and 

negative effects. This is demonstrated in Table 4.6: Significance of Impacts (below).  

14 The significance of an effect results from the interaction between its magnitude (which is 

related to the extent of the physical change, its spatial extent, duration and frequency) and 

the value of the resource or the number and sensitivity of the receptor which might be 

affected.  
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Table 4.6: Significance of Impacts 

Magnitude 
of Impact 

Sensitivity of resource/receptor 

 Low Moderate High 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 

 

15 For the purposes of this assessment those residual positive and negative effects indicated as 

Major and Moderate/Major are considered significant.  

4.4.4 Information Gaps and Limitations  

16 Due to the nature of EIA, scientific understanding and the design parameters outlined in 

Chapter 7, a number of assumptions are required to complete the necessary assessments. 

These are contained, where relevant, in each topic chapter and the assumptions are based 

upon industry standards, consultation with relevant bodies and professional expertise.  

4.4.5 Impact Interactions 

17 Interactions between different impacts of the Project (or, where relevant, between impacts 

of the Project and different impacts from another project(s) in the area) on the same 

receptor are assessed in each topic chapter. The approach to the assessment of cumulative 

effects of the Project spatially and with other projects in the area is described in Section 4.7.  

4.5 Mitigation and Monitoring  

4.5.1 Introduction 

18 Schedule 4 Part 1 (4) of the EIA Regulations (the Electricity Works (Environmental Impact 

Assessment) (Scotland) Regulations 2000) requires this ES to provide; 

“A description of the measures envisaged to prevent, reduce and where possible 

offset any significant adverse effects on the environment”. 

19 For the purposes of this ES these measures are collectively referred to as Mitigation. Within 

the impact assessment Mitigation is applied and is considered separately as Embedded and 

Additional Mitigation. These as defined below (Sections 4.5.2 and 4.5.3) and captured within 

specific technical chapters and in Appendix 7A: Draft Environmental Management Plan 

(EMP).   
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4.5.2 Embedded Mitigation 

20 Embedded Mitigation, for the purpose of this ES, includes all mitigation assumed to be in 

place during the relevant phases of construction, operation and decommissioning of the 

Project. Embedded Mitigation is that which has been recognised as having benefits in 

reducing impact significance, and is generally regarded as industry standard or best practice. 

Specific Embedded Mitigation is included in each technical chapter.  

21 Significance has been assessed with these Embedded Mitigation in place. 

4.5.3 Additional Mitigation 

22 Additional Mitigation is any mitigation that has been identified that is over and above 

industry standard or best practice. It is applied where it is considered technically and 

commercially viable, in the context of the outputs of the impact assessment and the 

environmental benefits. Additional Mitigation is included in each technical chapter where 

relevant.  

23 Any Additional Mitigation is then taken into account, following initial impact assessment, in 

advance of considering residual effects.  

4.5.4 Monitoring 

24 Monitoring is intended to demonstrate the environmental performance of the Project once 

built and to contribute to the wider industry understanding of the impacts of offshore wind 

farm projects. A monitoring scheme will be developed and agreed with the regulatory 

bodies post consent determination and detailed in the EMP (Appendix 7A). 

4.6 Assessment of Residual Effects 

25 Following consideration of the effectiveness of mitigation a further assessment has been 

undertaken and any remaining significant effects have been identified.  

4.7 Cumulative Impact Assessment 

4.7.1 Requirement for Cumulative Assessment 

26 All elements of the Project must be considered together in order to allow a full cumulative 

assessment to be undertaken. This means the impacts from the Offshore Export Cable 

Corridor need to be assessed in addition to the impacts from the Development Area. The 

generic impacts of Onshore Transmission Works and the two identified potential landfall 

locations (see Section 7.15) have also been considered where relevant to the technical 

assessment. 

27 Separate consideration of the Project with other relevant projects is also required. Each 

technical chapter includes a list of all appropriate proposed projects that may have 

cumulative effects with the Project. This list of proposed projects (Section 4.7.3) has been 

identified through consultation with  relevant  stakeholders. 
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28 European Commission (EC) Guidelines for the Assessment of Indirect and Cumulative Impacts 

as well as Impact Interactions (1999) provides a definition of cumulative and in combination 

effects which has been used in this document.  

"Cumulative impacts are impacts that result from incremental changes caused by 

other past, present or reasonably foreseeable actions together with the project". 

29 The approach to the cumulative assessment of each topic area is set out in the relevant 

chapters. 

4.7.2 The Forth and Tay Offshore Wind Developers’ Group  

30 In addition to work undertaken by the project team, Inch Cape Offshore Limited (ICOL) has 

collaborated with other wind farm developers in the area. Chaired by The Crown Estate, The 

Forth and Tay Offshore Wind Developers' Group (FTOWDG) was formed in 2009 to promote 

and maximise collaboration and cooperative working in assessing potential cumulative 

impacts. The group comprises of ICOL, Mainstream Renewable Power Ltd (as the developer 

of Neart na Gaoithe), and Seagreen Wind Energy Limited (the developer of the Firth of Forth 

Round 3 wind farm zone). Fred Olsen Renewables Limited withdrew from the group 

following their decision not to proceed with the Forth Array Offshore Wind Farm.  

31 The FTOWDG initiative sought to establish a common approach in the project EIAs. Further 

information on FTOWDGs collaborative working is included in the relevant chapters. 

32 FTOWDG produced the discussion document Scottish Offshore Wind Farms – East Coast: 

Discussion Document (2) – Approach to Cumulative Effects Statement in 2009 and an 

updated version in 2010 (see Appendix 5B). These documents detailed a collaborative 

working strategy, where opportunities for co-operation between the developers was 

identified, including a range of approaches to considering cumulative impacts which have 

been taken into account in undertaking this EIA.  

4.7.3 Other Projects 

33 Based on the applicant's understanding of the status and scope of various projects at the 

time of commissioning this ES, a range of other projects, both onshore and offshore were 

identified as potentially having a cumulative impact when considered with the Inch Cape 

Offshore Wind Farm. These projects are shown in Figure 4.1 below and described 

throughout this section. It should be noted that some chapters have included consideration  

of additional projects which have particular relevance to the receptors considered.  
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Figure 4.1: Other Projects Cumulative Impact Assessment 

 

Firth of Forth and Tay Wind Farms 

34 Applications for consent have been submitted to Marine Scotland for two other offshore 

wind projects.  

Neart na Gaoithe 

35 The Neart na Gaoithe Offshore Wind Farm site is located approximately 15.5 km from Fife 

Ness and 16 km from the Isle of May. The development site lies in the outer Firth of Forth 

and covers an area of 105 km2. Figure 4.1 shows the location of the site. It is envisaged that 

the site capacity will be up to 450 MW which is anticipated will be achieved through the 

installation of a maximum of 125 WTGs.  

36 The export cable will be HVAC. The export cable is expected to run southwards from the site 

and landfall at Thorntonloch beach to the south of Torness Power Station (see Figure 20.7).  

Firth of Forth Phase 1 

37 The Firth of Forth Alpha and Bravo development areas are located approximately 27 km 

(Alpha) and 38 km (Bravo) from Angus coast. The development sites lie in the outer Firth of 

Forth and cover an area of 391 km2 (Alpha 197 km2, Bravo 194 km2). Figure 4.1 shows the 

location of the sites. It is envisaged that the site capacity of each site will be up to 525 MW 

(1,050 MW in total across the two sites) which is anticipated will be achieved through the 

installation of up to 150 WTGs (75 Alpha, 75 Bravo). Consent has already been granted for a 
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met mast required for this project. Although subject to a separate consent, in most cases, 

the met mast has been included as an element of the project. In the other cases the met 

mast has been assessed separately.  

Other Offshore Wind Farms  

European Offshore Wind Deployment Centre 

38 The proposal is to develop a Wind Deployment Centre approximately 2.4 km off shore, north 

of Aberdeen, with a capacity of up to 100 MW. The Deployment Centre consists of 11 WTGs. 

Consent was granted on 26 March 2013 and installation is estimated to start in 2015. 

Hywind Demonstration Site  

39 Located off the north-east coast of Scotland, the Hywind Demonstration Site will have a 

generating capacity between 12 MW and 20 MW. Up to five floating WTGs will be installed 

in the Demonstration Site with a capacity of between 2.4 MW and 4 MW. Installation is 

estimated to start in 2015. 

Methil (Fife Energy Park) Offshore Demonstration Wind Turbine   

40 This project, is located in the Firth of Forth approximately 20 m from the Energy Park in 

Methil. The project will generate approximately six megawatts through the installation of 

one WTG. 

Blyth Offshore Demostration Project 

41 This project is located approximately located 800 m off the coast of Blyth, Northumberland. 

The proposed project at Blyth will comprise a maximum of 15 pre-commercial prototype 

WTGs to be constructed across three arrays, with a maximum number of five WTGs in each 

array. The earliest start date for the construction of the demonstration WTG arrays will be 

early 2014 and the expectation is that all three arrays will be constructed by the end of 

2016. 

Beatrice Offshore Wind Farm (Beatrice Offshore Wind Limited) 

42 This offshore wind farm is located in the Moray Firth, approximately 13.5 km from the 

Caithness coastline. The project will have capacity of up to 1,000 MW and will have a 

maximum of 277 WTGs, up to three OSPs and up to three Met Masts. The project will have a 

construction period of up to five years, commencing 2014.  

Moray Firth R3 Zone 1 (Eastern Development Area) (Moray Offshore Renewables Limited) 

43 This zone is located at Smith Bank, approximately 22 km from the Caithness Coast in the 

outer Moray Firth. The Eastern Development Area (which is allocated across three sites) will 

have a maximum of 339 WTGs the projects have a maximum generating capacity of 1,500 

MW.  

http://en.wikipedia.org/wiki/Blyth,_Northumberland
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Onshore Wind Farms 

44 The cumulative impacts associated with all other onshore wind farms have been reviewed 

within Chapter 16 in Section 16.10: Cumulative Impact and Chapter 17 in Section 17.10.3 

Other Coastal Projects 

Forth Replacement Crossing  

45 Work is currently underway to provide an additional road bridge crossing the Firth of Forth. 

Completion is due in 2016. 

Rosyth International Container Terminal Project 

46 This project is located in Port Babcock, Rosyth, Fife. The project proposes the development 

of an intermodal container terminal to increase freight capacity.  

Coastal Improvement Works at the Mouth of the Barry Burn 

47 These coastal improvement works are located at the Mouth of the Barry Burn and comprise 

the replacement of existing tank blocks and sand dunes with rock armour and the provision 

of retaining wall.  

Edinburgh Harbour Master Plan (Edinburgh Waterfront Development) 

48 This master plan establishes guidance for large scale regeneration and redevelopment in the 

Harbour area of Edinburgh. The Master Plan proposes mixed use development with 

commercial, residential, leisure and retail uses.  

Port of Dundee Expansion (Dundee Waterfront Development) 

49 This project identifies the potential for an additional 30 acres of land at the Port of Dundee 

through the reclamation of land from the River Tay.  

Other Offshore Projects 

Montrose Tidal Array (GlaxoSmithKline Tidal Energy Project) 

50 This project has the capacity of up to 0.7 MW with 15 tidal turbine generators with gravity 

foundations, will be installed in two phases over 14 months. 

Other Onshore Projects 

Grangemouth Renewable Energy Plant  

51 Located at the Port of Grangemouth, this energy plant has the capacity of up to 120 MW. 

Biomass fuel will be used, if feasible, to generate renewable heat.  
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Rosyth Renewable Energy Plant  

52 This renewable energy plant is located within the Port of Rosyth and has capacity to 

generate up to 120 MW of renewable electricity. If feasible, renewable heat will be 

generated from the use of up to 1.3 million tonnes of biomass fuel per annum.  

Dundee Renewable Energy Plant 

53 The proposed renewable energy plant is to be sited within the Port of Dundee. The plant will 

export up to 100 MW of renewable electicity and up to 30 MW of renewable heat from the 

use of up to one million tonnes of biomass fuel per annum.  

Victoria and Albert Museum at Dundee 

54 Part of an overall scheme to reconnect Dundee with the water front the Victoria and Albert 

Museum at Dundee will house over 1,700 square metres of gallery space. It is anticipated 

that work will commence on site in 2013, with the Museum opening in 2015.  

Captain Clean Energy Project (Caledonia Clean Energy Project) 

55 This project is proposed to be located in the Port of Grangemouth, Firth of Forth. It is 

expected to comprise of a coal fired 600° MW Electrical Integrated Gasification and 

Combined Cycle power plant, exporting approximately 450 MW Electrical to grid.  

Cockenzie Combined Cycle Gas Turbine Power Station 

56 Located at the site of the existing Cockenzie Power Station, it is proposed to replace four 

existing coal-fired generating units with two gas-fired Combined Cycle Gas Turbines. The 

existing coal-fired station stopped generating electricity in March 2013.  

4.8 Habitats Regulations Appraisal  

4.8.1 HRA Process 

57 This ES presents the findings of the HRA which have been undertaken (see Section 3.3.3) and 

provides the information for the Competent Authority (Marine Scotland on behalf of 

Scottish Ministers) to use in undertaking their Appropriate Assessments to meet the 

requirements of Article 6 of the Habitats Directive (Directive 92/43/EEC) and Regulation 48 

of the Conservation (Natural Habitats, &c.) Regulations 1994. The European Sites which 

could be impacted by the works are described in Chapter 9: Designated Nature Conservation 

Sites. The information to support the HRAs presented in Chapter 13: Natural Fish and 

Shellfish, Chapter 14: Marine Mammals and Chapter 15: Ornithology assesses potential 

impacts on European sites which may arise as a result of development of the Project, 

following the steps set out in Table 4.7 below.  
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Table 4.7: The HRA Stages 

Stage Test Project Requirement 

Stage 
One 

Is the proposal directly connected 
with or necessary to the 
management of the site for nature 
conservation?   

In the case of this application for consent of the 
Wind Farm and its grid connection, the proposal is 
directly connected with or necessary to the 
management of the site for nature conservation. 
Stage Two must, therefore, be followed. 

Stage 
Two 

Is the proposal likely to have a 
significant effect, alone or in 
combination with other plans or 
projects, on a European site? 

This test acts as a screening stage to remove 
proposals that do not need further consideration 
under Stage Three. If it can be concluded on the 
basis of objective information that there are no 
effects likely to undermine the European site's 
conservation objectives, despite a connection 
between the proposal and the European site, 
then the conclusion is one of no Likely Significant 
Effect (LSE). This step takes account of any 
mitigation measures implemented in the 
proposals. If there is a LSE on a European site, or 
where an LSE cannot be excluded on the basis of 
objective information, then an Appropriate 
Assessment is required (Stage Three).  

Stage 
Three 

Can it be ascertained beyond 
reasonable scientific doubt and in 
light of the best scientific 
knowledge in the field that the 
proposal, including any necessary 
mitigation measures, will not 
adversely affect the integrity of the 
European site? 

The competent authority, in this case the Scottish 
Ministers (acting through Marine Scotland), 
carries out the Appropriate Assessment. Where a 
likely significant effect on a European Site has 
been identified the Competent Authority must 
consider whether the conservation objectives 
could be compromised and whether there could 
be an adverse effect on integrity of the site. 
Conclusions must be made on the basis of there 
being no reasonable scientific doubt as to the 
absence of adverse effects. 

 

58 After consideration of the three stages in the HRA, if it cannot be ascertained beyond 

reasonable scientific doubt that the proposal will not adversely affect the integrity of a 

European site, the proposal can only proceed if: 

 there are no alternative solutions; 

 there are imperative reasons of over-riding public interest for doing so; and 

 any necessary compensatory measures are taken to secure the coherence of the Natura 

2000 site network which is introduced in Section 3.3. 

59 Information to inform the Appropriate Assessment is included in Sections 13.13, 14.13 and 

15.12 and the findings of the HRAs are summarised in Section 23.15. 
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4.8.2 European Protected Species 

60 The potential for impacts on European Protected Species has been assessed in technical 

chapters as required. European Protected Species licences will be applied for from Marine 

Scotland and/or Scottish Natural Heritage following the grant of consent (see Section 3.3).  
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5 Stakeholder Engagement 

5.1 Introduction  

1 This chapter summarises the approach Inch Cape Offshore Limited (ICOL) has taken during 
engagement with statutory bodies and other stakeholders. In accordance with good practice 
in Environmental Impact Assessment (EIA), individuals and organisations whose interests 
might be affected by the Wind Farm and Offshore Transmission Works (OfTW) have been 
engaged by ICOL for their views and to obtain any relevant information during the course of 
preparing this Environmental Statement (ES).  

2 This chapter is supported by the following appendices: 

• 5A: Summary of Scoping Responses; 

• 5B: Scottish Offshore Wind Farms – East Coast: Discussion Document (2) – Approach to 
Cumulative Effects Statement; 

• 5C: Phase 1 Public Engagement Results; and 

• 5D: Phase 2 Public Engagement Results.  

5.2 Policy and Guidance for Stakeholder Engagement 

3 There is currently no statutory inclusion of public participation within the provisions of the 
Electricity Act 1989 or Marine (Scotland) Act 2010. However, ICOL considers that 
engagement should be steered by the Scottish Government’s Planning Advice Note (PAN) 
3/2010 Community Engagement.  

4 PAN 3/2010 provides advice to developers on ways of effectively engaging with communities 
on planning matters and links directly to the National Standards for Community Engagement 
(Communities Scotland, 2009). A key principle of PAN 3/2010 is the focus on early 
engagement.  

5 The Scottish Government (2011), in its document 2020 Routemap for Renewable Energy in 
Scotland, identifies the key consultation challenges as being “ensuring Scotland’s 
communities are engaged with the [development] process” and “ensuring developments 
consider public and community views [throughout the consenting process]”.  

6 Marine Scotland published their revised A Guide to Marine Licensing:  Marine Licensing in 
Scotland’s Seas under The Marine (Scotland) Act 2010 and The Marine and Coastal Access 
Act 2009 in May 2012. The Guide states that: 

“Pre-application consultation provisions contained in the [Marine (Scotland) Act 
2010] may be relevant for large marine projects that will allow communities with 
concerns to become fully engaged in the Marine Licence decision making process” 
(Marine Scotland, 2012a, p.9). 
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7 The draft Marine Scotland Licensing and Consents Manual: Covering Marine Renewables and 
Offshore Wind Energy Development (Marine Scotland, 2012b) also gives clear guidance on 
the importance of effective consultation. 

5.3 Approach to Stakeholder Engagement 

5.3.1 Identification of Stakeholders 

8 At the beginning of the EIA process, an extensive exercise was undertaken to identify 
relevant stakeholders. In order to provide structure to this process, stakeholders were 
broadly categorised according to specific areas of interest and expertise. Early identification 
allowed ICOL to develop positive long-term relationships with key stakeholders. The 
stakeholders groups are: 

• Statutory Consultees;  

• Strategic Stakeholders; and 

• Community Stakeholders. 

Statutory Consultees 

9 ICOL has, and will continue to, engage with statutory consultees as they have brought much 
to the discussion on the scope and merits of the assessments through their experience and 
perspective.  

10 Marine Scotland - Licensing Operations Team is responsible for conducting formal 
stakeholder consultation in relation to applications it receives for Section 36 consent and 
Marine Licence (see Section 3.2). Applications for Section 36 consent for developments 
within 12 nautical miles will be subject to consultation with Scottish Natural Heritage (SNH), 
the Scottish Environment Protection Agency (SEPA) and any appropriate Local Authorities. 
Statutory consultees for Marine Licence applications include SNH and SEPA as well as the 
Northern Lighthouse Board and the Maritime Coastguard Agency.  

Strategic Stakeholders 

11 This group includes the organisations and individuals who have a specific interest or 
expertise in the Project at national, regional or local level. Strategic stakeholder views and 
expertise in a particular aspect of the Project’s impact or development are important, 
although they are not statutory consultees. These stakeholders often have specialist subject 
or local knowledge, or the Project may have a specific bearing on their activities. Strategic 
stakeholders include organisations such as the Royal Society for the Protection of Birds and 
local voluntary groups. 

Community Stakeholders 

12 This group includes organisations or individuals, who may be interested in the Project 
because they live, work, or pursue other activities in the vicinity of the Project and include 
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the general community, community councils, local councillors and Members of the Scottish 
Parliament (MSPs). 

5.3.2 Engagement 

13 Engagement has been important in helping to scope the EIA and to ensure that the 
assessments are focussed on issues that are most important.  

14 As part of a comprehensive approach to ensuring appropriate engagement has been 
undertaken, three distinct activities have been completed to date:   

• Scoping. 

• On-going consultations. 

• Public engagement.  

15 This process has helped to identify the scope of assessments, merits of the Project, and to 
highlight opportunities and constraints which have been incorporated into the EIA process.  

16 Stakeholders' views and responses to the scope of the EIA are summarised at the beginning 
of each relevant technical chapter, with a summary provided in Appendix 5A: Summary of 
Scoping Responses. Feedback gathered throughout the on-going consultation has also been 
included in the consultation section of the relevant technical chapter. Results of public 
engagement can be found in Appendix 5C, Appendix 5D and in relevant chapters of this ES.  

5.4 Scoping  

5.4.1 Scoping Engagement Phase 

17 Stakeholder engagement and consultation on the Wind Farm EIA Scoping Report was 
undertaken from 31 August 2010 to 30 November 2010.  

5.4.2 Scoping Report and Non Technical Summary 

18 A Scoping Report and its Non Technical Summary for the Inch Cape Offshore Wind Farm 
were prepared in August 2010. The Scoping Report was intended to solicit the opinion of 
statutory and non-statutory stakeholders on the scope of the EIA. ICOL requested a formal 
Scoping Opinion from Marine Scotland.     

19 The purpose of a scoping consultation with stakeholders is to ensure the EIA is 
comprehensive and robust. As identified in Chapter 4: Process and Methodology, further 
informal consultation has been undertaken with the relevant stakeholders for the Wind 
Farm and OfTW which, along with recognised best practice, has informed the methodology 
for the assessment of the Project, and the scope of this ES.  

20 The Scoping Report and its Non Technical Summary have been publically available since 
August 2010.  
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5.4.3 Scoping Methodology  

Letters 

21 A series of tailored letters were sent to identified parties informing them of the Scoping 
Report and inviting their response. Recipients of the letters included statutory consultees, 
strategic stakeholders, and community stakeholders. The letters also included information 
on the public engagement exhibitions (see Section 5.6.1 below).  

Project Website 

22 A dedicated website has been developed by ICOL (www.inchcapewind.com). This website 
provides information on the Project and provides access to the Scoping Report and the 
accompanying Non Technical Summary. This website also provides a contact e-mail address. 

Targeted Meetings 

23 Throughout the scoping phase, targeted meetings provided ICOL with the opportunity to 
meet with key stakeholders in response to the Scoping Report and accompanying Non 
Technical Summary. Meetings with key stakeholders continued after the scoping period, 
providing meaningful, on-going consultation and input from key organisations and the 
community.  

5.4.4 Scoping Responses 

24 Twenty four responses were received from both statutory and non-statutory consultees in 
response to the Scoping Report. The Scoping Opinion received from Marine Scotland 
included responses from both statutory and non-statutory consultees (listed in Table 5.1). 
ICOL also received responses in addition to those received from Marine Scotland. These 
responses are also included in Table 5.1. 

25 Each technical chapter of this ES includes a summary of relevant scoping responses and 
identifies the section(s) where they are considered. Appendix 5A provides a summary of the 
responses received at scoping and also identifies where the responses are considered within 
this ES. 

  

http://www.inchcapewind.com/
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Table 5.1: List of Stakeholders who Provided Responses Through the EIA Scoping Process 

Marine Scotland (The Scottish Government)- Consultee Responses in Scoping Opinion 

Civil Aviation Authority  Ports and Harbours  

Health and Safety Executive  The Royal Society for the Protection of Birds  

Historic Scotland  Royal Yachting Association and Royal Yachting 
Association Scotland  

Marine Scotland Licensing and Operations Team Scottish Canoe Association  

Marine Scotland Compliance Scottish Environment Protection Agency 
(Statutory)  

Marine Scotland Science Scottish Natural Heritage (Statutory)  

Maritime and Coastguard Agency The Chamber of Shipping  

Ministry of Defence  The Joint Radio Company Ltd   

NERL Safeguarding  Transport Scotland  

Northern Lighthouse Board   

Response to Scoping (Outside Marine Scotland Scoping Opinion) 

Chris Harvey (MSP) Scottish Council for Volunteer Organisations 

Dundee Council The Crown Estate 

Fife Council  

5.5 On-going Consultation 

5.5.1 Engagement Phase 

26 During, and after, completion of the formal Scoping process, targeted engagement was 
undertaken with a series of stakeholders. This engagement was to ensure ICOL continued to 
communicate and consult with key stakeholders throughout the preparation and finalisation 
of this ES and built on stakeholder relationships formed throughout the scoping phase. 

5.5.2 Formal Working Groups and Stakeholder Meetings 

27 Pre-submission engagement has been an on-going and iterative process which commenced 
pre-scoping and has continued through to the finalisation of this ES. Dedicated stakeholder 
meetings and working groups were established with the key groups outlined below.  

Firth and Tay Offshore Wind Developers Group (FTOWDG)  

28 FTOWDG is comprised of representatives from the potential wind farm developments 
proposed in the Forth and Tay area. This working group was formed to ensure cross-project 
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communication and to promote collaborative work. It also provides a platform for the wind 
farm developers to engage with key stakeholders. The Crown Estate (TCE) chairs this 
working group with representatives from ICOL, Mainstream Renewable Power and Seagreen 
Wind Energy Limited in attendance. 

29 A key document prepared by FTOWDG is the Cumulative Discussion Document (see 
Appendix 5B). The aim of the document was to promote consistent approaches to 
cumulative impact assessment undertaken by developers in the Forth and Tay area. Key 
stakeholders were consulted in the preparation of the document. 

FTOWDG Commercial Fisheries Working Group 

30 A Fisheries Working Group has been formed through voluntary engagement between 
FTOWDG developers and the fishing industry. The principal objective of the group is to 
provide a forum for collaborative discussion and action in relation to offshore wind farm 
developments in the Forth and Tay area and their interactions with commercial fishing 
activities throughout the development lifecycle of any project. The group includes 
representatives from the FTOWDG developers, Scottish Fishermen’s Federation, Scallop 
Association and individual fishermen nominated from catchment areas in the region as well 
as Marine Scotland Science and TCE.  

Underwater Noise Working Group 

31 The Offshore Wind Underwater Noise Working Group includes representatives from all of 
the UK offshore wind developers, government, TCE and other stakeholders. The aim of the 
group is to share information and knowledge on underwater noise in the areas of consenting 
and engineering, identify gaps, and improve cross project communication. This has 
contributed to the development of the Offshore Renewables Joint Industry Programme 
which is considering the potential for joint industry projects to improve long term 
knowledge and understanding of underwater noise and its potential to affect marine 
mammals and ornithology. ICOL representatives are involved in the scoping and planning of 
these projects. 

Stakeholder Meetings 

32 Meetings have been held, between ICOL and stakeholders, to ensure stakeholder input has 
been received in a timely and effective manner to be most useful in the completion of the 
EIA reported in this ES. Statutory and non-statutory consultees, including (but not limited to) 
SNH, Historic Scotland, relevant local authorities, the Ministry of Defence, Northern 
Lighthouse Board and Forth Ports, have been consulted with in this way.  

5.5.3 Engagement Responses 

FTOWDG, Formal Working Groups and Stakeholder Meetings 

33 Collaboration across projects through groups such as FTOWDG, the Underwater Noise 
Working Group and the Fisheries Working Group has informed the preparation of this ES and 
improved consistency in cumulative impact assessments. This is especially evident in 
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baseline data collection methods and location selection e.g. Chapter 16: Seascape, 
Landscape and Visual.  

34 Stakeholder engagement following the scoping phase of this Project has been an iterative 
process. Engagement has focused on ensuring understanding of responses received as part 
of scoping and building on this to ensure the robustness of the EIA reported in this ES.  

35 Upon submission of the application, further formal consultation with the stakeholders will 
be undertaken by ICOL (see Section 5.7 below).  

5.6 Public Engagement  

5.6.1 Public Engagement Phases 

36 Two phases of public engagement have been undertaken during the preparation of this ES. 
The first phase ran in parallel with the formal consultation on the scoping and ran between 
31 August 2010 and 30 November 2010. The second phase of public engagement exhibitions 
was held in the summer of 2012. 

Public Engagement - First Phase 

37 Six public engagement exhibitions (identified in Table 5.2 below) were held throughout the 
EIA Scoping engagement. The focus of the public engagement exhibitions was on providing 
information and gathering views on the Project itself, rather than the scope of the EIA.  

38 Information was provided through a series of display boards and ICOL representatives were 
present to ensure the communities, closest to the Development Area, had the opportunity 
to discuss the Wind Farm and EIA process.  

39 The public engagement exhibitions were advertised locally and nationally in the Arbroath 
Herald (1 October, 2010), Brechin Advertiser (30 September 2010), the Herald (30 
September 2010) and the Montrose Review (30 September 2010). In addition, flyers 
advertising the public engagement exhibitions were distributed. The events were also 
advertised on the Angus Ahead website (www.AngusAhead.com). 

Table 5.2: Public Engagement Exhibitions   

Location Date Timing 

Montrose Town Hall Friday 24 September 2010 12 noon – 8 pm 

Discovery Point, Dundee Wednesday 29 September 
2010 

12 noon – 8 pm 

Angus Business Centre, Keptie Road, 
Arbroath 

Tuesday 5 October 2010 12 noon – 8 pm 

St Andrew’s Town Hall, Queens Gardens Wednesday 6 October 2010 12 noon – 8 pm 

http://www.angusahead.com/
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Location Date Timing 

Crail Community Hall, St Andrew’s Road Wednesday 13 October 2010 12 noon – 8 pm 

Discovery Point, Dundee Thursday 14 October 2010 12 noon – 8 pm 

 

Public Engagement – Second Phase (Summer Galas) 

40 ICOL (as part of FTOWDG) exhibited at four community galas and fetes in Fife and Angus 
throughout the summer of 2012. The summer events provided ICOL an opportunity to 
engage with the public at: 

• Carnoustie Gala (summer 2011 and 2012); 

• St Andrews Highland Games; 

• Anstruther Muster; and 

• Leuchars Airshow. 

41 The events proved to be an opportunity to open dialogue and build relationships between 
members of ICOL and individuals within the communities. Information about the Project was 
displayed at each of the venues and participants at these events were asked to complete a 
questionnaire (see Appendix 5D).  

5.6.2 Public Engagement Responses 

Public Engagement Responses- First Phase 

42 A total of 157 people attended the six public engagement events. Whilst the exhibitions 
provided an avenue for the public to formally engage, no responses were received through 
these exhibitions on the scope of the Wind Farm and EIA. However, engagement on the 
Project, more broadly, led to 60 surveys being completed at the six events, with ten 
additional survey responses received via postal feedback.  

43 Feedback from the public exhibitions, including responses to the questionnaires that were 
completed, is included in Appendix 5C. 

Public Engagement Responses – Second Phase (Summer Galas) 

44 The public engagement exhibition was visited by 1,136 people across the four events. Of 
these 225 people (19.8 per cent) filled in the questionnaire.  

45 The focus of the public consultation was on providing information and gathering views on 
the Project. The received responses provided ICOL with an understanding of representative 
views on the merits of the Project.  

46 A full analysis of the summer gala public engagement and the questionnaire responses is 
included in Appendix 5D.  
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5.7 Opportunity to Comment 

47 In accordance with legislative requirements and industry best practice, submission of 
applications will be advertised and this ES will be publically available. Stakeholder 
engagement will continue into the determination phase. Any formal responses received as 
part of this phase will be captured as representations to the consent applications and will be 
considered by Marine Scotland during the determination phase. 

48 A copy of the applications, with their respective plans showing the areas to which they 
relate, together with a copy of this Environmental Statement, are available for inspection, 
free of charge, via the Project website (www.inchcapewind.com) and during opening hours 
at: 

• Angus Council - Planning and Transport Division, County Buildings, Market Street, Forfar 
DD8 3LG; 

• Dundee Council - Planning and Building Control, Floor 6, Dundee House, 50 North 
Lindsay Street, Dundee, DD1 1LS; 

• Fife Council - Enterprise, Planning and Protective Services, Kingdom House, Kingdom 
Avenue, Glenrothes, KY7 5LY; 

• East Lothian Council, John Muir House, Brewery Park, Haddington, East Lothian, EH41 
3HA; 

• Dunbar Library, Bleachingfield Centre, Dunbar, EH42 1DX; 

• Dundee Central Library, Wellgate, Dundee, Angus DD1 1DB; 

• Montrose Library, High Street, Montrose, DD10 8PH; 

• Port Seton Library, Community Centre, South Seton Park, Port Seton, EH32 0BG; and 

• St Andrews Library, Church Square, St Andrews, KY16 9NN. 

49 If you wish to comment on this ES or make representations to Marine Scotland you must do 
so within 42 days from the first advert. Please write to Marine Scotland at the following 
address: 

Scottish Government  
Marine Laboratory 
PO Box 101 
375 Victoria Road 
Aberdeen 
AB11 9DB 

  

http://www.inchcapewind.com/
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6 Site Selection and Alternatives 

6.1 Introduction  

1 This chapter provides details of the alternatives considered for the Project and the selection 
of the Development Area and the Offshore Export Cable Corridor (see Section 1.3). 
Information in this chapter meets the requirements of Schedule 4 of The Electricity Works 
(Environmental Impact Assessment) (Scotland) Regulations 2000 and Schedule 3 of The 
Marine Works (Environmental Impact Assessment) Regulations 2007 as described in Section 
3.4.2. These regulations require that the applicant includes:  

“the main alternatives studies by the applicant and the main reasons for his choice, 
taking into account the environmental effects" (Paragraph 4 of Schedule 4 Part II, 
The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 
2000); and 

“An outline of the main alternatives studied by the applicant and an indication of the 
main reasons for the applicant’s choice, taking into account the environmental 
effects of those alternatives and the project as proposed” (Paragraph 6 Schedule 3, 
The Marine Works (Environmental Impact Assessment) Regulations 2007).  

2 A more detailed description of the Project follows in Chapter 7: Description of Development. 

3 This chapter draws on the findings of Blue Seas - Green Energy: A Sectoral Marine Plan for 
Offshore Wind Energy in Scottish Territorial Waters: Part A The Plan  (Marine Scotland, 2011) 
and is supported by two appendices: 

• Appendix 6A: Export Cable Feasibility Study; and   

• Appendix 6B: Landfall Feasibility Study.  

6.2 Site Selection 

6.2.1 Identification of Inch Cape  

4 In 2008, by request of the Scottish Government, The Crown Estate (TCE) invited potential 
developers to submit proposals for offshore wind farm sites within Scottish Territorial 
Waters (STW). 

5 A broad study of wind resource and water depth data was undertaken to identify a suitable 
region for offshore wind farm development in STW. This study identified the most suitable 
physical characteristics existed off the east coast of Scotland. Analysis of other marine users 
and environmental parameters was used to narrow down the search area to the outer Firths 
of Forth and Tay.  

6 A more detailed analysis of environmental and technical constraints was then undertaken 
for the outer Firths of Forth and Tay to identify and assess viable sites for a wind farm 
development. From this analysis, the Inch Cape Development Area was identified as being 
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the preferred location for development and thus a proposal was made to TCE for this site. 
Factors considered in this analysis were; 

• Potential energy yield; 

• Foundation type suitability;  

• Seabed and tidal conditions; 

• Nature Conservation Designations; 

• Marine Ecology; 

• Marine Mammals;  

• Ornithology; 

• Fish Resources and Commercial Fisheries; 

• Shipping and Navigation; 

• Other marine users; 

• Grid connection; and 

• Visual amenity. 

7 The distance from shore was considered particularly important as initial discussions with 
local stakeholders (e.g. fisheries and nature conservation bodies) highlighted potential 
conflicts in inshore coastal locations and potential increased impacts on other human 
environmental receptors (e.g. visual/seascape issues, tourism and recreation).  

8 The key factors which led to the of the Development Area being the preferred site for the 
Wind Farm, which were set out in the proposal to TCE, are: 

• it has an excellent wind resource with the mean wind speed at 90 m then estimated at 
9.51 m/s;  

• at the closest point, the Development Area is approximately 15 km from the shore which 
will help minimise its visibility and potential conflicts with inshore uses; 

• water depths and ground conditions are suitable for a variety of foundation types; 

• there is already electrical infrastructure near the coastline to enable an efficient 
connection to the national grid; 

• there is good access to suitable ports and local supply chain for construction and 
operations. There are also nearby facilities for fabrication, assembly and maintenance 
support. The distance to these facilities will be important during operation as they will 
enable shorter response times for servicing thus improving operational availability and 
economic feasibility of the Inch Cape Offshore Wind Farm; 

• there are no known Annex I habitats in the Development Area and it falls outside any 
designated conservation area; and 

• there are no known active oil, gas or aggregate interests in the Development Area. 
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9 The proposal was submitted to TCE for their evaluation and in June 2011 TCE awarded an 
exclusivity agreement for the Development Area, following publication of Blue Seas - Green 
Energy: A Sectoral Marine Plan for Offshore Wind Energy in Scottish Territorial Waters: Part 
A The Plan (Marine Scotland, 2011).  

6.3 Design Alternatives and Decision Making Process 

6.3.1 Design Criteria 

10 As part of the engineering development process the criteria listed below are central to the 
selection of design concepts and detailed design: 

• Health and safety: the inherent safety by design through construction, operation, 
maintenance and decommissioning. 

• Technical: the technical suitability of the available alternatives, given the site conditions. 

• Environmental: the potential for avoiding environmental impact.  

• Project economics: whole life cost considerations and effect on revenue.  

• Programme: the impact to delivery of the Project programme. 

• Wind farm performance: the output and efficiency of the Wind Farm.  

• Technology maturity: the benefits and risks associated with adopting newer technology 
over proven technology.  

11 The following sections discuss the evaluation and development of alternatives and decisions 
made based on these criteria. This led to the Design Envelope used in this ES (see Section 
7.4). 

6.3.2 Wind Turbine Generators 

12 There are various Wind Turbine Generators (WTGs) currently commercially available or 
under development. The range of WTGs considered is defined as part of the description of 
development in Table 7.3. WTGs smaller than those specified in the Design Envelope (see 
Section 4.4.1 and Chapter 7) have been discounted as Inch Cape Offshore Limited (ICOL) 
considers these to be uneconomic for a development of this type. Larger WTGs than those 
specified in the Design Envelope have been excluded as ICOL does not consider that they will 
be commercially available.  

6.3.3 WTG Layouts 

13 The final layout design of the Wind Farm will be dependent on the WTG selection and 
environmental, technical and economic constraints. The final WTG and Offshore Substation 
Platform (OSP) locations will be decided at a later stage in the design process (see Section 
7.4).  

14 Initial analysis indicated that up to 286 WTGs could be located within the Development Area 
however the maximum number of WTGs has been reduced to 213 after consideration of 
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environmental, technical and economic factors. The minimum down-wind and cross-wind 
spacing between WTGs is 820 m. This distance could increase depending on the 
requirements of different WTG models. Spacing will be finalised through layout 
optimisation, considering the wind resource and WTG performance characteristics, to 
ensure that the yield is economically maximised.  

6.3.4 Foundations and Substructures  

15 The substructures and foundations connect and secure the WTGs to the seabed. There are a 
range of substructure and foundation types that can be used for offshore wind 
developments. 

16 Various novel and proven foundation and substructure alternatives were assessed using the 
criteria outlined in Section 6.3.1 for both WTGs and OSPs.  

17 The following foundation and substructures types were eliminated following evaluation: 

• Monopiles: water depth and WTG size make monopiles technically unsuitable. This 
includes guyed monopiles which have additional navigational hazards; and 

• Floating foundation/substructure: due to water depth and because the technology is not 
yet sufficiently advanced or proven.  

18 The following foundation types are considered to be feasible for the Project in whole or in 
part (see Section 7.6):  

• Pin-piled foundations (including driven, drilled and other variations) (see Section 7.6.3); 

• Suction Piles (see Section 7.6.3); and 

• Gravity Base (see Section 7.6.5). 

19 The following substructure types are considered to be feasible for the Project in whole or in 
part (see Section 7.6): 

• Steel-framed (including jackets and other variations) (see Section 7.6.3); and 

• Gravity Base Structures (see Section 7.6.5).  

20 The foundation and substructure types which are still in consideration are detailed in the 
Design Envelope. The type which represents the worst case, for each receptor, has been 
used in the assessments. 

6.3.5 Transmission Works 

Grid Connection Agreement 

21 The onshore grid connection was offered by National Gird Electricity Transmission (NGET) 
and accepted by ICOL in January 2012. NGET has a statutory duty, as a transmission licence 
holder, under Section 9(2)(a) of the Electricity Act 1989 "to develop and maintain an 
efficient, co-ordinated and economical system of electricity transmission". Consideration of 
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possible connection points included assessment of environmental, technical and economic 
constraints, grid capacity and proposed connection date. The following grid connection 
locations were considered by NGET for the Project: Arbroath, Tealing, Branxton, Torness, 
Cockenzie, Crystal Rig, Blyth (via land), Blyth (via sea) and Hawthorn Pit. Following 
engagement between ICOL and NGET, a grid connection point was agreed at Cockenzie, East 
Lothian. This connection was primarily chosen due to its ability to accommodate the capacity 
of the Wind Farm without the need for significant enhancement works by NGET. It could also 
be delivered to ensure the electricity generated by the Wind Farm could be transmitted in 
accordance with the current Project programme.   

22 The proposed grid connection location informed the selection of the Offshore Export Cable 
Corridor and landfall options.  

Offshore Export Cable Corridor 

23 Various Offshore Export Cable Corridor alternatives were considered in parallel with the 
assessment of landfall locations, taking account of the potential grid connection location and 
using constraints mapping and technical analysis techniques to identify potential corridors 
for the connection. The starting point of the corridors was assumed to be located on the 
boundary of the Development Area with the end point at the connection at Cockenzie (see 
Figure 7.1).  

24 A report detailing the Offshore Export Cable Corridor assessment process and conclusions is 
included in Appendix 6A. 

25 When assessing potential offshore export cable corridors, the objective is to minimise the 
route from the offshore substation to the landfall site, taking account of engineering, 
physical and environmental constraints, as well as potential conflicts with third parties. The 
corridor also needs to be determined considering the need for safe installation and the long 
term integrity of the cables. Regard must also be given to the location of the grid connection 
and the likely onshore cabling routes as it may be preferable to increase the offshore route 
length to decrease the onshore route length, depending on onshore routing constraints 
which can be complex due to environmental, technical or commercial land factors. 

26 When choosing a corridor, the following factors need to be considered and weighed up 
against each other: 

• Cable stability; 

• Cable protection; 

• Cable separation requirements; 

• Ability to utilise existing cable lay construction methods; 

• Minimisation of seabed pre-lay intervention requirements; 

• Minimisation of seabed and cable post-lay intervention requirements; 

• Minimisation of the number of cable and pipeline crossings; 
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• Minimisation of the environmental impact; and 

• Minimisation of interference of all types. 

27 When assessing the Offshore Export Cable Corridor options, routing through 
environmentally sensitive areas was avoided where possible. Seabed zones which are 
exploited by human activities may increase the risk to other users of the sea and to the cable 
and were also avoided where possible. Minimising the route length that interacts with 
known fishing grounds is an important consideration due to the mutual risk that may arise 
through any interaction.  

28 To minimise the complexity of cable installation at a landfall, the angle of the cable at shore 
approach is chosen having regard to the following objectives: 

• Minimisation of the shore pull length across the landing area to minimise the maximum 
pull load on the cable; 

• Minimisation of the distance between the cable landing point and a water depth that 
would allow suitable vessels to come as close as possible to shore and minimise the 
length of near-shore trenching required; 

• Maximisation of the distance from the coast to the first turn in the cable to simplify 
marine operations near-shore; and 

• Where possible, locating the cable parallel to near-shore wave effects to ease 
installation and minimise the loads on any exposed part of the cable. 

29 Seven routes to shore were analysed and are considered feasible (see Appendix 6A). A route 
to Cockenzie or Seton Sands is considered the most suitable when considering all relevant 
criteria including cost and the distance from landfall to the onshore grid connection point; 
these are both included in the Offshore Export Cable Corridor. 

Landfall 

30 Initial landfall locations were identified using technical and environmental constraints 
mapping along the East Lothian coast. Based on this assessment, six initial landfall locations 
were identified (see Appendix 6B): 

• Cockenzie (west of the power station);  

• Prestonpans; 

• Seton Sands; 

• Gullane;  

• Thorntonloch; and 

• Pease Bay. 

31 These six landfall options were assessed and all were considered feasible on environmental 
grounds with suitable mitigation measures implemented. Gullane, Thorntonloch and Pease 
Bay were not considered viable on commercial and engineering grounds (primarily due to 
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potential onshore cable corridor length and associated constraints). Prestonpans was not 
considered viable due to lack of available onshore land. The landfall options at Cockenzie 
and Seton Sands were found to be the preferred landfall locations when considering all 
factors. Further detail of the landfall appraisal process is included in Appendix 6B. 

32 This Environmental Statement therefore considers two landfall options; Cockenzie and Seton 
Sands. A decision on the final location of the landfall will be made once further work has 
been undertaken to determine the most appropriate location for the onshore infrastructure 
taking account of environmental, technical and commercial considerations (see Section 
1.3.5). 

6.4 Alternatives to Offshore Wind 

6.4.1 The ‘No Development’ Scenario 

33 A ‘no development’ scenario has been considered. Government policies regarding 
renewable energy development and climate change reduction, as detailed in Chapter 2: 
Policy and Legal Background, emphasise that:  

“Securing renewable sources of energy is a key pillar of the UK Government’s 
strategy for a diverse, low carbon energy system alongside nuclear, cleaner coal and 
gas, and energy efficiency. However, as a relatively new, emerging set of 
technologies, renewables tend to be more expensive than existing fossil fuel 
generation. Doing nothing is not necessarily the least cost option given the potential 
price rises of fossil fuels in the future and the potential impacts on security of 
supply.” (Extract from the UK Renewable Energy Roadmap, Department of Energy 
and Climate Change, 2011). 

34 The development of offshore wind energy is in line with European, United Kingdom and 
Scottish Government policy. Energy generated from the Inch Cape Offshore Wind Farm 
could make a significant contribution to the Scottish Government’s renewable energy target 
(see Chapter 8: Benefits of the Project). In the ‘do nothing’ scenario this contribution would 
have to be provided through other appropriate developments within the same timescale. 
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7 Description of Development 

7.1 Introduction  

 This chapter provides a description of the Project to inform the Environmental Impact 1

Assessment (EIA) presented in this Environmental Statement (ES). 

 This description is provided as a range of parameters for a number of available technologies, 2

hereafter referred to as the Design Envelope (see Section 7.4). The Design Envelope 

describes a number of components and all permanent and temporary works required to 

generate or transmit electricity to the national grid including the Wind Farm and the 

Offshore Transmission Works (OfTW). 

 The Onshore Transmission Works (OnTW) (see Section 7.15) will be subject to a separate 3

application to East Lothian Council and the impacts of these works have been considered at 

an appropriate level to inform the assessment in this ES (see Section 4.4.3). 

 Definitions for the Wind Farm, OfTW, Development Area and Export Cable Corridor are 4

detailed in Table 1.1 and are repeated below for ease of reference: 

 Offshore Wind Farm/Wind Farm: Includes proposed WTGs, inter-array cables, 

meteorological masts and other associated and ancillary elements and works (such as 

metocean buoys). This includes all permanent and temporary works required. 

 Offshore Transmission Works (OfTW): The proposed Offshore Export Cable and Offshore 

Substation Platforms (OSPs). This includes all permanent and temporary works required. 

 Development Area: The area which includes proposed WTGs, inter-array cables, OSPs 

and initial part of the Offshore Export Cable and any other associated works (see Figure 

7.1).  

 Offshore Export Cable Corridor/Export Cable Corridor: The area within which the 

proposed Offshore Export Cables will be laid outside of the Development Area and up to 

Mean High Water Springs (see Figure 7.1).   

 An illustration of the key components of an offshore wind farm is shown diagrammatically in 5

Figure 7.2.  
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Figure 7.1: Location of Development Area, Offshore Export Cable Corridor and Grid 

Connection 

 

Figure 7.2: Illustration of Components 
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7.2 Development Area 

7.2.1 Location and Extent 

 The Development Area is approximately 150 km2 and is located approximately 15 to 22 6

kilometres (eight to 12 nautical miles) off the Angus coastline, to the east of the Firth of Tay. 

The Development Area is shown in Figure 7.3 below. The coordinates of the boundary of the 

Development Area are listed in Table 7.1 below.  

Figure 7.3: Development Area (Source: ICOL)  

 

Table 7.1: Development Area Coordinates 

Map 
ID 

WGS84 X 
(decimal degrees) 

WGS84 Y 
(decimal 
degrees) 

UTM30N X 
(Metres) 

UTM30N Y  
(Metres) 

1 -2.168960 56.594632 551030.82510 6272572.70670 

2 -2.158372 56.583977 551695.53290 6271394.71650 

3 -2.166704 56.477201 551327.93370 6259504.04370 

4 -2.047320 56.463267 558702.82420 6258048.70300 

5 -2.046898 56.448196 558752.07170 6256371.62120 
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Map 
ID 

WGS84 X 
(decimal degrees) 

WGS84 Y 
(decimal 
degrees) 

UTM30N X 
(Metres) 

UTM30N Y  
(Metres) 

6 -2.125965 56.422319 553914.93410 6253426.81950 

7 -2.230138 56.423009 547488.31280 6253426.78710 

8 -2.287140 56.478254 543908.46860 6259537.80530 

9 -2.286299 56.523044 543908.50810 6264523.50470 

10 -2.248812 56.577667 546148.23980 6270627.92630 

 

7.2.2 Physical Characteristics 

 The water depths across the Development Area range from approximately 35.5 m to 63.3 m 7

below Lowest Astronomical Tide (LAT), with 99 per cent of the area lying between 40 m and 

57 m LAT. The tidal range is approximately 5.5 m with a mean spring tide range of 

approximately 4.6 m. The principal tide axis is orientated north north-east/south south-west. 

The seabed slopes across the Development Area are generally less than 1° with isolated 

slopes of up to 7° found on the flanks of two sandwave features to the north of the 

Development Area. Figure 7.4 provides an illustration of the Development Area bathymetry. 

Figure 7.4: Development Area Bathymetry (Source: ICOL) 
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 The seabed and sub-seabed sediments are generally characterised by variations of sand, clay 8

and gravel with chalk identified at isolated locations.   

 More detail on the physical characteristics of the Development Area is presented, where 9

relevant, in the technical chapters.  

7.2.3 Wind Resource 

 A preliminary assessment of the wind resource at the Development Area has been carried 10

out using industry standard modelling. The data for the Development Area provides an 

output of long-term wind statistics based on 30 years of data and with a spatial resolution of 

100 m. The long-term wind direction distribution is presented in Figure 7.5 below and shows 

that the predominant wind direction is from the south-west.  

Figure 7.5: Directional Wind Rose (Source: ICOL) 

 

7.3 Offshore Export Cable Corridor  

 The Offshore Export Cables, which transmit power to shore, will exit the Development Area 11

and transit the seabed to a landfall location in East Lothian. Two potential landfall areas 

have been identified near Cockenzie or Seton Sands (see Figure 7.6). One of these options 

will be selected as part of the detailed design process. 
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Figure 7.6: Cable Approach and Landfall Area 

 

 The Offshore Export Cable Corridor, shown in Figure 7.7, with coordinates listed in Table 7.2 12

below, is approximately 1.4 km across at the widest point reducing to about 250 m in 

shallower water near to East Lothian. 

 Up to six Export Cables will be installed in separate trenches within the Offshore Export 13

Cable Corridor, with each trench being around one metre wide. The distance between the 

trenches will vary and will generally reduce in shallower water.    
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Figure 7.7: Offshore Export Cable Corridor (Source: ICOL) 

 

Table 7.2: Offshore Export Cable Corridor Coordinates 

Map ID WGS84 X 
(decimal 
degrees) 

WGS84 Y 
(decimal 
degrees) 

UTM30N X 
(Metres) 

UTM30N Y  
(Metres) 

1 -2.289703 56.342369 543906.77 6244411.96 

2 -2.302420 56.332491 543131.83 6243304.57 

3 -2.344561 56.292235 540568.96 6238798.46 

4 -2.375335 56.227333 538729.65 6231557.11 

5 -2.466088 56.156714 533163.81 6223650.09 

6 -2.528067 56.130906 529333.72 6220749.64 

7 -2.623442 56.109183 523418.75 6218295.41 

8 -2.800998 56.086512 512383.53 6215726.15 

9 -2.851017 56.070363 509274.84 6213920.92 

10 -2.993002 55.985496 500436.61 6204465.36 
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Map ID WGS84 X 
(decimal 
degrees) 

WGS84 Y 
(decimal 
degrees) 

UTM30N X 
(Metres) 

UTM30N Y  
(Metres) 

11 -2.993257 55.978221 500420.74 6203655.74 

12 -2.976426 55.967224 501471.47 6202432.04 

13 -2.370985 56.236522 538990.05 6232582.31 

14 -2.660147 56.104520 521138.54 6217764.52 

15 -2.929409 56.023573 504399.93 6208705.50 

16 -2.932520 55.999513 504208.61 6206027.50 

17 -2.933439 55.990434 504152.29 6205016.94 

18 -2.926670 55.982588 504575.47 6204144.19 

19 -2.919694 55.974499 505011.77 6203244.39 

20 -2.287140 56.478254 543908.47 6259537.81 

21 -2.150177 56.422487 552421.20 6253426.81 

22 -2.160814 56.353997 551858.06 6245795.89 

23 -2.148653 56.359760 552601.60 6246446.49 

24 -2.101608 56.393248 555459.59 6250210.67 

25 -2.097310 56.399898 555715.18 6250954.21 

26 -2.096959 56.431821 555690.19 6254507.58 

27 -2.208919 56.422876 548797.25 6253426.88 

28 -2.211726 56.415169 548633.96 6252567.15 

29 -2.249082 56.373877 546379.46 6247945.44 

7.4 The Design Envelope 

 The design of the Wind Farm and OfTW cannot be finalised at this stage. This is primarily due 14

to procurement and supply chain considerations, the requirement for further site 

investigation and continued design, and the timing of investment decisions. The EIA process 

presented in this ES has therefore been completed using a design envelope. This approach is 

recognised within the draft Marine Scotland Licensing and Consents Manual Covering 

Marine Renewables and Offshore Wind Energy Development (Marine Scotland, 2012) as 

being appropriate for development of this nature.  
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 The Design Envelope includes a number of components and all permanent and temporary 15

works required to generate or transmit electricity to the national grid. Design alternatives 

which have not been included in the Design Envelope are detailed in Chapter 6: Site 

Selection and Alternatives (see Section 6.3).  

 The assessments within each technical chapter are based upon the design parameters which 16

represent the worst case for the receptor under consideration; this is presented in tables at 

the beginning of these chapters. As each individual impact assessment is based on the worst 

case parameters specific to their topics, the overall impact assessment represents the worst 

case scenarios for the Project.  

 Some of the design parameters cannot co-exist and therefore the overall assessment 17

overestimates the potential impacts of the Project.  

 The Design Envelope contains parameters relating to the following components of the 18

Project: 

 WTG types and layouts; 

 Foundations and substructures; 

 OSPs; 

 Inter-array cables; 

 Export Cables; and 

 Operations and maintenance. 

 The use of a design envelope for the elements of the Wind Farm and OfTW listed above, 19

means that a range of options must be considered in terms of construction and operations 

and maintenance methodologies at this stage.  

7.5 Wind Turbine Generators (WTGs) 

7.5.1 WTG Description  

 This section provides a description of the WTGs under consideration, including the 20

specification, typical layouts, installation, commissioning, access and operation. A summary 

of the Design Envelope specifications is included below in Section 7.5.2. 

7.5.2 WTG Specification and Design 

 A range of WTG suppliers and models are being considered. WTG selection will be 21

dependent on the continued design and development of the Project and will take account of 

safety, commercial procurement and technical factors. 

 A typical WTG is shown in Figure 7.8 below. WTGs are comprised of the following main 22

components: 
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 Rotor: the hub with three connected blades which captures the wind energy and 

converts it to rotational motion; 

 Nacelle: the box-shaped housing which contains the equipment to convert the 

rotational motion to electrical power; and 

 Tower: the cylindrical structure which supports the rotor and nacelle, fixes the WTG to 

the substructure, and provides the primary access to the nacelle. The tower may also 

contain power conversion and ancillary equipment. 

Figure 7.8: A Typical Offshore WTG (Source: ICOL) 

 

7.5.3 WTG Layout 

 The layout of the Wind Farm is subject to a design optimisation process including selection 23

and procurement of WTGs, and is dependent on several factors including: 

 prevailing wind direction, as WTG rows must be orientated to benefit from the dominant 

wind direction; 

 distance from adjacent WTG to maximise efficiency of energy capture; 

 geological conditions; 

 bathymetry; 

 physical and spatial constraints; and 

 environmental considerations. 

 The finalised layout, taking account of the above factors, will conform to the following 24

principles:    

 WTGs will either be laid out in a grid, where rows are aligned both down-wind and cross-

wind, or in an offset grid where WTGs in the cross-wind rows are offset as illustrated in 

Figure 7.9 and Figure 7.10 (see below) respectively.  

 Either a grid or off-set grid pattern will be used across the Development Area (i.e. both 

will not be used).   
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 Cross-wind rows will be aligned perpendicular to the predominant wind direction which 

is approximately 240°. 

 In the down-wind direction the distance between rows may vary to maximise efficiency 

of energy capture and so the effective spacing may be larger. The grid or offset grid will 

be subject to micro-siting for each individual WTG of up to +/- 50 m to account for local 

technical constraints and positioning accuracy. All references to ‘alignment’ of WTGs 

should be considered as subject to this practical micro-siting requirement. 

Figure 7.9: Illustration of a 'Grid' Configuration (Source: ICOL) 

 

Figure 7.10: Illustration of 'Offset Grid' Configuration (Source: ICOL) 

 

 Where layouts are presented in Chapter 10: Metocean and Coastal Processes, Chapter 16: 25

Seascape, Landscape and Visual and Chapter 19: Shipping and Navigation these comply with 

the principles above and have been selected to represent the worst case for the particular 

receptor considered. The layouts shown in these chapters are indicative only and not 

intended to represent a final design.  

7.5.4 WTG Installation and Commissioning 

 There are various methods of installing WTGs which are dependent on a number of factors 26

including; the WTG configuration, manufacturer’s specification, substructure type, vessel 

type and environmental conditions. The following provides an overview of possible 

methodologies. 
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 Individual component installation: in this case the individual component parts of the 

WTG (three blades, nacelle with hub and a number of tower sections) are delivered from 

the factory to an onshore facility or directly to the offshore site. WTGs are then erected 

piece by piece offshore using a jack-up or floating vessel with heavy lift capability. This is 

shown in Figure 7.11 below. 

Figure 7.11: Individual Component Installation (Source: Seajacks) 

 

 Onshore sub-assembly: This is similar to individual component installation; however 

some of the components are pre-assembled at the onshore location. The most common 

combinations are: 

o Fully assembled rotor and hub with separate nacelle and tower section(s); and 

o ‘Bunny-eared’ nacelle (nacelle and hub with two blades) with separate tower 

section(s). In this case the third blade is added offshore by a separate lift. 

 These sub-assemblies are then erected offshore using a jack-up or floating vessel. An 

example is provided in Figure 7.12. 

Figure 7.12: Fully Assembled Rotor Installation (Source: AREVA, Alpha Ventus) 
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 Single-lift installation: the WTG is fully assembled onshore and installed in one piece 

offshore by either a floating or jack-up vessel. This process is illustrated in Figure 7.13 

below. 

Figure 7.13: Single Lift WTG Installation (Source: SCALDIS) 

 

 One-piece installation: for some foundation and substructure types, it is possible to 

install the WTG onto the substructure at a suitable location and then tow to site, 

installing both the WTG and substructure in one piece, an example of which is illustrated 

in Figure 7.14.  

Figure 7.14:  Example of One-piece Installation (Source: Vinci) 

 

 Following installation, WTGs will be subject to a commissioning and test programme, prior 27

to handover to operation. It is anticipated that the inter-array cables will be installed before 

WTGs to facilitate early connection and commissioning. In cases where this is not possible 

temporary diesel generation will be used on each WTG until it is commissioned. The extent 

of offshore commissioning required will depend on the installation methodology i.e. WTGs 

that have been pre-assembled onshore will generally require less commissioning offshore.  
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7.5.5 WTG Operation 

 The WTGs will be operated remotely from an onshore base and use condition monitoring 28

techniques to aid in maintenance planning. Operations and Maintenance (O&M) is discussed 

further in Section 7.11. Each WTG has a control system to optimise and report on 

performance.  

7.5.6 WTG Access  

 The primary means of accessing WTGs will be from vessels. The substructure which supports 29

the WTG will host one or more access systems tailored to certain vessels. The access 

technique and orientation will be dependent on an assessment of local prevailing wind, 

wave, tide and current conditions in order to provide safe access and maximise availability. A 

representative access system is shown in Figure 7.15A and Figure 7.15B in close up. 

Figure 7.15A: A Representative 

WTG Access System shown on the 

Substructure (Source: ICOL) 

Figure 7.15B: Close Up View of the 

Representative WTG Access System 

  

 If selected as part of operation and maintenance strategy, helicopter access will also be 30

provided by means of a heli-hoist platform at the top of the nacelle. Such platforms are 

typically four metres by four metres and require specific marking and lighting. A typical heli-

hoist platform is shown in Figure 7.16 below. This would allow equipment and personnel to 

be winched to and from WTGs. No helicopter landing facilities are envisaged on any WTGs.  
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Figure 7.16: A Typical Heli-hoist Platform (Source: SSE) 

 

7.5.7 WTG Oils and Fluids 

 All WTGs utilise various lubricants and oils for their operation. The nacelle, tower and rotor 31

are designed and constructed in order to contain leaks thus reducing the risk of spillage into 

the environment.  

7.5.8 Summary of WTG Design Envelope  

 Figure 7.17 below shows an illustrative WTG with definitions of the numeric parameters as 32

stated in Table 7.3 below. 
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Figure 7.17: Illustration of the Design Parameter Definitions for a WTG (Source: ICOL) 

 

 The information presented in the Table 7.3 relates to the design options detailed above. The 33

Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.4.1.  

Table 7.3: WTG Design Values 

Design Parameter Value (Maximum or Range) 

Maximum number of WTGs 213 

Minimum down-wind and cross-wind spacing (m) 820 

Rotor diameter range (m) 120–172 

Tip Height

Blade 
Clearance

Rotor 
Diameter

HAT

LAT

Not to scale

Hub 
Height
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Design Parameter Value (Maximum or Range) 

Blade tip height range (m) 152–215  (above LAT*) 

Blade Clearance above HAT* (m) 22 

Indicative Hub height range (m) 92–129  (above LAT*) 

*Lowest/Highest Astronomical Tide 

7.6 Foundations and Substructures 

7.6.1 Foundations and Substructures Description  

 The following section describes the possible foundation and substructure options for WTGs 34

and OSPs. A summary of the Design Envelope is included at the end of Section 7.6.7.  

 The final selection of foundation and substructure type will depend on various technical, 35

environmental and economic factors such as water depths, compatibility with WTG, 

deliverability, constructability and whole life economics.  

 The following definitions are used throughout this section: 36

 Substructure: the structure which supports the WTG or OSP, fixed to the foundations 

the majority of which is below the water line (Figure 7.18 below). 

 Foundation: the arrangement which fixes the substructure to the seabed and is 

predominantly below the seabed level (Figure 7.18 below).  

 Shadow (m2): the total area of seabed under the substructure (Figure 7.24 and Figure 

7.25). 

 Footprint (m2): the total area of seabed under the substructure which is not exposed. 

 Scour Protection Footprint (m2): the area under which protection is placed in order to 

prevent erosion of the seabed around the foundation. Scour protection material is 

usually gravel or rocks. Scour protection is explained further in Section 7.6.6. 

 Excavated Volume (m3): the maximum possible volume of seabed material removed by 

dredging for seabed preparation. 

 Drilled Volume (m3): The volume of material removed if drilling prior to installation of a 

pile. It has been assumed that the drilled volume equates to the volume of the pile. 

 Dredger Affected Area (m3):  the area of the seabed that may experience some level of 

compaction or disturbance due to its proximity to the area requiring seabed 

preparation.   
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Figure 7.18: Foundation and Substructure Definition (Source: ICOL) 

 

 Details of the quantities for the foundation and substructure types are summarised in 37

Section 7.6.7 below. 

 Foundations and substructures are subdivided into the following categories which are 38

described in more detail in the relevant sections and can be seen in Figure 7.19 below:  

 Steel frame jackets: Also known as ‘jackets’ these structures are constructed mainly 

from steel cross members similar to a lattice tower. 

 Gravity Base Structures (GBS): A mainly concrete and steel reinforced structure which 

uses the weight of the structure and internal ballast to maintain position.  

 A hybrid solution also exists that incorporates elements of the gravity base and steel framed 39

options but will fall within the envelope created by the four legged jacket and concrete 

gravity base (jacket dimensions will be no greater and the gravity base dimensions will be 

smaller). 

Figure 7.19: Foundation and Substructure Types (Source: ICOL) 

 

  

Foundation

Substructure

Jacket + Driven Piles
Concrete Gravity

Base
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7.6.2 Foundations and Substructures Installation Sequence 

 The foundations and substructures will be fabricated at an onshore location and then 40

transported directly to the Development Area either by being towed, using a ‘feeder’ vessel 

or using the installation vessel itself.  

 The foundations and substructures can then be installed in various different sequences: 41

 Foundation and then substructure e.g. driven piles using a template and then jacket, or 

seabed preparation and then concrete gravity base. 

 Substructure and then foundation e.g. jacket and then driven piles. 

 Foundation and substructure combined: e.g. Jacket + Gravity Base, Jacket + Suction Piles 

or GBS.  

Following installation of the main structures additional items such as scour protection can be 

installed if required.  

7.6.3 Steel Framed Foundations and Substructures 

 There are various steel framed jacket substructures under consideration for the Project; in 42

this case a four-legged jacket has been assessed as a representative arrangement for the 

purpose of identifying the worst case. Monopiles are not included in the Design Envelope for 

the Project due to technical constraints linked primarily to water depth in the Development 

Area. 

 Steel framed substructures can be fixed to the seabed using different types of foundations 43

(Figure 7.23 and Figure 7.24). The suitability of each of these types for use on the Project will 

be subject to local soil conditions and will require further analysis to be undertaken prior to 

construction. Other considerations such as cost and equipment availability may also affect 

the selection of foundation type. Each type can typically be deployed from either floating or 

jack-up vessels.  

 Foundation types and installation methods are introduced and illustrated below: 44

 Drilled Piles: ‘sockets’ are drilled into the seabed and then the piles are inserted and 

grouted in place. In some cases, the pile itself can be used as the drilling tool although, 

this is a new concept in the early stages of development and not yet proven to be 

technically suitable or commercially viable for large subsea piling. Drill cuttings will 

either be returned down the pile or to the seabed locally at the pile. This may be directly 

or via a vessel depending on the technique employed. An illustration of a typical pile 

drilling operation is shown in Figure 7.20 below.  
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Figure 7.20: Illustration of Pile Drilling (Source: Fugro) 

 

 Driven Piles: piles are driven into the seabed by striking them with a hydraulic hammer. 

Drilling may be used in the event of a pile becoming stuck due to hard soil conditions 

and then the pile would be driven again until final penetration is reached. A typical pile 

driving operation is shown in Figure 7.21. 

Figure 7.21: A Typical Pile Driving Operation (Source: VSF) 

 

 Suction Piles: pumps are attached to large ‘can’-like piles and the water is pumped out 

of them. This reduces internal pressure and the combination of external water pressure 

and self-weight pushes the pile into the seabed. Suction Piles are only suitable in certain 

specific soil conditions and within the Development Area there may only be discrete 

areas suitable for this technique. An example of a structure with suction piles is shown in 

Figure 7.22. 
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Figure 7.22: An Oil and Gas Platform with Suction Piles (Source: Ithaca) 

 

 Hybrid Gravity Base: a steel framed structure could be supported by a gravity base 

foundation which would fix the structure to the seabed by weight alone or also using a 

similar effect to a suction pile in combination. An illustration of a hybrid jacket and 

gravity base structure is shown in Figure 7.23 below. 

Figure 7.23: An Illustration of a Hybrid Jacket and Gravity Base Structure (Source: 

ICOL) 
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Figure 7.24: Illustration of the Design Parameter Definitions for Steel Framed Foundations 

and Substructures (Source: ICOL) 

 

7.6.4 Piling 

 A maximum of two concurrent piling activities are considered for the Project. In accordance 45

with Section 7.10 this will take place over an estimated two year period, with actual piling 

duration covering approximately 11 per cent to 23 per cent of the time.  

7.6.5 Gravity Base Structures (GBS) 

 There are various configurations of GBS under consideration for the Project. A conical based 46

substructure has been used for the purposes of identifying the worst case for assessments 

since this generally results in the largest footprint, volume and cross sectional area (see 

Figure 7.25). 
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 The final design of a GBS will depend on further analysis of seabed conditions at specific 47

locations within the Development Area. Seabed preparation (excavation, placement of 

gravel and backfill using a dredging vessel) is often required. Depending on soil conditions, 

this requirement may be reduced or eliminated by the use of a perimeter ‘skirts’ which 

penetrate the seabed and provide greater stability.  

Figure 7.25: Illustration of the Design Parameter Definitions for GBS 

 

 Once the GBS is placed on the seabed, ballast is generally required using dense gravel or 48

sand to weigh the structure down to the seabed.  

 In the event that seabed preparation is required, the following options are possible for the 49

excavated volume of seabed material. The following options could be used individually or in 

combination depending on ground condition and construction techniques and are listed 

below in order of preference: 

 Use as backfill material around WTG foundations. 

 Deposit within the foundation/substructure as ballast. 

 Re-use of material for other unrelated activities if commercially viable. 

 Deposit to the seabed at an off-site offshore licensed location. 

 In the event that the material is used as backfill or ballast, it has been assumed that this 50

material can be deposited by a controlled fall pipe arrangement. It is possible that all of the 

excavated volume will be used as backfill following installation of the foundation. A 
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significant amount of material could be used for ballast. It is therefore likely that a balanced 

cut and fill can be achieved, although a limited proportion of material may still be removed. 

This is illustrated in Figure 7.26. 

Figure 7.26: Illustration of a Potential Backfill Methodology. 

 

7.6.6 Scour Protection 

 When new elements are introduced to the seabed there will be a resultant change in water 51

flows in close vicinity to the new structure. This can lead to localised seabed particle 

displacement and associated erosion around the structure. The extent of the scour is 

dependent upon the type of sediment encountered, the size of the structure or obstruction 

and the wave and current velocities. A level of structure exposure due to scour erosion can 

be allowed for in design, however, there are instances where this is not sufficient and 

preventative measures against scour are required. Scour protection is generally material 

which cannot be moved by the momentum of increased flow around the structure e.g. 

specifically selected gravel and rock. Concrete mattresses or similar techniques can also be 

used.  

 The amount of scour protection required for each type of structure has been estimated with 52

the currently available information and is presented in Table 7.4 and Table 7.5 below. This 

will continue to be refined as the Project design progresses.  

7.6.7 Summary of Foundation and Substructure Design Envelope  

 The information presented in Table 7.4 and Table 7.5 relate to the design options detailed 53

above. The Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.4.1.  

Table 7.4: WTG Steel Framed Jacket Design Values 

Design Parameter Value (Maximum or Range) 

Drilling/Piling Events 852* 

Number of Sides 4 

Jacket Top Width (m)  30 

Jacket Base Width (m) 60** 

Maximum Seabed Penetration (m) 60 
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Design Parameter Value (Maximum or Range) 

Scour Protection Diameter (m)/pile 16 

Shadow (m
2
) - Total seabed area under 

each substructure including those 
exposed 

3,600 

Footprint (m
2
)- Total seabed area under 

each substructure which is not exposed  
28*** 

Footprint Including Scour Protection 
Footprint  Substructure (m

2
) 

804 

Drilled Volume at each Substructure (m
3
) 1,680 

* Based on four piles per each of the 213 WTGs. 

**includes allowance for boat landings and laydown area. 

***Area under each of four piles with diameter of three metres. This is a conservative figure for footprint assessments and the 
pile diameter utilised for noise modelling is based on a refined assessment and uses a smaller pile. 

Table 7.5: WTG Gravity Base Structures Design Values 

Design Parameter Value (Maximum or Range) 

Top Width (m) 20* 

Base Diameter (m) 

65 

Excavated Diameter (m)   95 

Scour Protection Diameter (m) 95 

Dredger Affected Diameter (m) 125 

Excavated Depth (m) 0 - 5** 

Shadow (m
2
) - Total seabed area under each 

substructure including those exposed 
3,318 

Footprint (m
2
)- Total seabed area under each 

substructure which is not exposed  
3,318 

Footprint including Scour Protection Footprint 
(m

2
)  

7,088 

Dredger Affected Area Footprint (m
2
) (includes 

scour protection and footprint) 
12,272 

Maximum Excavated Volume per unit (m
3
) 28,503*** 
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Design Parameter Value (Maximum or Range) 

Gravel Bed/Grout Diameter (m) 75 

Gravel Bed/Grout Depth 2.5 

*includes allowance for boat landings and laydown area. 

** In isolated occasions depths of excavation may be greater than five metres if the sediment conditions dictate.  

*** It is expected that the majority of foundation locations will not require this level of excavation and the extrapolated figure 
for the entire site will not equate to the maximum volume times the number of WTGs.    

7.7 Offshore Substation Platforms (OSPs) 

7.7.1 Introduction 

 This section provides a description of the OSPs. There are two types of OSPs being 54

considered for the Project and a decision will be made in the future about the transmission 

technology:   

 Alternating Current (AC) OSPs collect the power generated by the WTGs and transform 

to a higher voltage level to allow it to be transmitted to shore via Export Cables.  

 Convertor station OSPs that convert the AC power produced by the WTGs to Direct 

Current (DC) for transmission to shore.  

 The final design and number of OSPs required will be dependent on a number of factors, 55

particularly the WTG power rating, number and layout. Initial design work suggests that up 

to five OSPs may be needed.  

 AC OSPs and AC/DC convertor station OSPs may be combined to a single multifunctional 56

OSP. For the purposes of assessments it has been assumed that the dimensions of all OSPs, 

including combined ones, are the same. AC and DC platforms are collectively referred to as 

OSPs for the remainder of this section. 

 All OSPs will be located within the Development Area. Individual OSP platforms may be 57

located in proximity to each other and potentially joined by a bridge(s). The optimal layout 

of OSPs will be determined by the WTG and associated electrical distribution layout and 

transmission cable routing. The layout will also be subject to a technical and environmental 

constraints analysis considering factors such as water depth and seabed conditions, among 

others. A full investigation of seabed conditions will be carried out concerning potential 

locations prior to construction.  

 Further details and dimensions of the OSPs are provided in the summary of the Design 58

Envelope specifications included in Section 7.7.6. 
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7.7.2 OSP Specification and Design 

 The OSP is generally a ‘box-like’ structure, often referred to as a ‘topside’, which is set above 59

the sea level on a substructure fixed to the seabed by a foundation. The foundation and 

substructure options for OSPs are the same as the options outlined in Section 7.6 although 

they will be larger than those considered for WTGs. A representative OSP is shown in Figure 

7.27. 

Figure 7.27: Illustration of the Design Parameter Definitions for an OSP (Source: ICOL) 

 

 It is likely that each OSP topside will contain some or all of the following: 60

 health and safety equipment; 

 electrical and control systems including switch gear, transformers, cable and associated 

plant;  

 communication equipment; 

 workshop for small repairs; 

 emergency accommodation and welfare facilities; 

 heli-deck;  

 crane(s); 

 small power generation; and  

 High Voltage DC (HVDC) conversion modules (if DC).  
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7.7.3 OSP Installation and Commissioning 

 The OSP topsides will be fabricated and assembled at an on shore location and then 61

transported to the Development Area for installation on top of the foundation and 

substructure (which would be installed in a similar way to that discussed in Section 7.6.2). 

The topsides would either be transported to site via barge and then installed with a Heavy 

Lift Vessel (HLV) or taken directly to their location and installed using an HLV. For larger OSP 

topsides a ‘float over’ concept may be used where the topside is lowered onto the 

substructure rather than lifted on. 

 There is also the possibility of using self-installing OSPs to avoid the requirement of a HLV. 62

Self-installing platforms use a similar principal to jack-up vessels described in Section 7.10.2 

to elevate the topsides above the water and would use foundation and substructure types 

discussed in Section 7.6.3 and Section 7.6.5.  

 Following installation, OSPs will go through a commissioning and test programme.  63

7.7.4 OSP Access  

 OSPs will have access facilities for maintenance visits via vessel and helicopter, similar to 64

those identified for WTGs in Section 7.5.6. A heli-pad or heli-hoist platform would be used 

for helicopter access.  

7.7.5 OSP Oils and Fluids 

 Any equipment on the OSP which contains any significant quantities of oil and lubricants, 65

e.g. diesel generators and transformers will be contained within an open steel bund which 

would be capable of holding 110 per cent of the volume of the largest tank. Diesel transfer 

will be in double skinned tanks and will be stored in bunded areas. Any contaminated 

drainage would be collected within the integral drainage system which would incorporate a 

sump and separator prior to discharge overboard. An oil sensor would control the discharge 

valve and close if oil was detected in order to prevent the discharge of contaminated water. 

 Switchgear insulation will either be Gas Insulated Switchgear using Sulfur Hexafluroide (SF6) 66

as the insulating medium or Air Insulated Switchgear. The transformer coolant system would 

use a liquid coolant with natural or forced air convection system. 

 OSPs will not normally be manned; accommodation would be only used in exceptional 67

conditions such as emergencies or sudden adverse weather. Waste would be collected, 

recovered and disposed of onshore or collected, macerated and discharged to the sea. The 

latter option would reduce site operational requirements and maintenance visits. 

 In order to safeguard helicopter operations, re-fuelling facilities may be included on the OSP. 68

Appropriate spill and fire protection measures would be incorporated into the design as 

necessary to comply with relevant standards. 
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7.7.6 Design Envelope 

 The information presented in Table 7.6 and Table 7.7 relate to the design options detailed 69

above. The Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.4.1.  

Table 7.6: OSP Steel Framed Jacket Design Values 

Design Parameter Value (Maximum or Range) 

Topside Height above LAT (m) 70 

Topside Width and Length (m) 100* 

Drilling/Piling Events 80** 

Pile Diameter (m) 3 

Jacket Top Width and Length (m)  100 

Jacket Base Width and Length (m) 100 

Seabed penetration (m) 60 

Scour Protection Diameter (m)/pile 16 

Shadow (m
2
) - Total seabed area under each 

substructure including those exposed 
10,000 

Footprint (m
2
) - Maximum seabed area under each 

substructure which is not exposed. 
500 *** 

Footprint including Scour protection at each 
substructure (m

2
) 

3,200 

Drilled Volume at each Substructure (m
3
) 6,785 

*includes allowance for boat landings and laydown area 

** Based on 16 piles per each of the five OSPs 

***This is based on four 10 m x 12 m mud-mats to support the steel framed jacket structure before piling. 
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Table 7.7: OSP Gravity Base Structures Design Values 

Design Parameter Value (Maximum or Range) 

Top Width (m) 100 

Base Diameter (m) 130 

Excavated Diameter (m) 260 

Scour Protection Diameter (m) 180 

Dredger Affected Diameter (m) 300 

Excavated Depth (m) 0 - 5* 

Shadow (m
2
) - Total seabed area under each 

substructure including those exposed 
13,273 

Footprint (m
2
)- Total seabed area under each 

substructure which is not exposed 
13,273 

Footprint including Scour Protection Footprint 
(m

2
) 

25,447 

Dredger Affected Area Footprint (m
2
) (includes 

scour protection and footprint) 
70,686 

Maximum Excavated Volume per unit (m
3
) 114,012** 

* In isolated occasions depths of excavation may be greater than five metres if the sediment conditions dictate. For assessment 
these should be considered in a qualitative sense only due to the low frequency of their occurrence. 

**It is expected that they majority of foundations locations will not require this level of excavation and the extrapolated figure 
for the entire Development Area will not equate to the maximum volume times the number of OSPs.    

7.8 Inter-array Cables  

7.8.1 Introduction  

 Subsea cabling will be used to connect WTGs together and distribute the power generated 70

to the OSPs. The cables will be AC and a maximum of 66 kV and will include electrical 

conductors, communications cables (fibre optics), insulation and cable protection. The final 

layout and configuration of cabling will depend on a number of factors including WTG type, 

number and physical layout, but will be optimised to minimise costs and electrical losses. 

Further details are provided in the summary of the Design Envelope specifications included 

in Section 7.8.5. 
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7.8.2 Specification and Design 

 The cable type to be utilised is likely to be a solid polymeric or rubber insulation, three core, 71

offshore grade cable with either aluminium or copper cores. The cores will be contained in 

cable bundles and will not be separately trenched. It is anticipated that there will be 

between 147 km to 353 km total length of inter-array cabling depending on Wind Farm 

layout.  

 The cables can be configured in either of the following arrangements: 72

 Branches: This is where the first or second WTG has three cables into the base, allowing 

a single cable into the platform but two strings out from the first WTG, normally in a U 

shape. An illustration of a branch arrangement is given in Figure 7.28 below. 

Figure 7.28: An Illustration of a Branch Inter-array Cable Configuration (Source: ICOL) 

 

 Loops: This is where WTGs are arranged in strings, each pair of strings is connected at 

the far end by a cable. This is to provide a route for export of limited power in the event 

of a cable fault and for backup supply to WTGs. An illustration of a loop arrangement is 

given in Figure 7.29 below. 

Figure 7.29: An Illustration of a Loop Inter-array Cable Configuration (Source: ICOL) 

 

 The OSPs including AC OSPs and AC/DC convertor station OSPs may be interconnected by 73

cabling. The extent of the possible cabling between OSPs has not yet been determined but 

the total cabling length within the Development Area will not exceed the amount stated for 

the inter-array cabling of 353 km. This would be confirmed on definition of final layout and 

electrical design configuration. The maximum voltage for inter-platform cabling will not 

exceed the maximum AC export cabling voltage of 275 kV.  

7.8.3 Installation 

 At this stage it is anticipated that the target burial depth for the array cables will be 74

approximately one metre (as is typical for offshore hydrocarbon pipelines and umbilicals). 
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The actual design depth of burial is based on a number of factors, including potential 

environmental effects, fishing and other activities, dropped object risk assessments and 

other considerations. Further analysis will be carried out of the Development Area seabed 

conditions as part of the cable protection and burial study. The study will consider the 

technically and economically achievable burial depths based on the Development Area 

specific ground conditions. The target burial depth may not always be feasible due to the 

nature of the seabed. In instances where adequate burial cannot be achieved, alternative 

protection will be deployed. 

 There are various techniques in which the cable can be installed: 75

 Lay then burial: The cable is laid and then buried in separate installation activities, 

sometimes using different vessels. 

 Simultaneous lay and burial: The cable is laid and buried simultaneously.  

 There are various techniques in which the cable can be buried with typical techniques 76

including: 

 Cable Burial Ploughs: buries the cable by lifting a wedge of soil, placing the cable at the 

base of the trench and allowing the soil to backfill behind the plough. Subsequent passes 

may be required with a backfill skid to move trenched material on top of the cable for 

full protection. Ploughs are generally towed or tracked vehicles. A typical cable burial 

plough is shown in Figure 7.30 below.  

Figure 7.30: A Typical Cable Plough (Source: ICOL) 

 

 Jetting Trenchers: buries the laid cable by directing water jets towards the surrounding 

seabed. Displaced material is suspended in the water and then resettles over the cable 

which will bury through self-weight. This process is controlled to ensure that sediment is 

not displaced too far from the cable. Jetting trenchers are commonly mounted to self-

propelled Remotely Operated Vehicles (ROV). A typical ROV mounted jetting trencher is 

shown in Figure 7.31 below. 
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Figure 7.31: A Typical Jet Trenching Tool (Source: Modus) 

 

7.8.4 Cable Protection 

 Where cables cannot be buried due to seabed conditions or other constraints, they will be 77

protected using one of, or a combination of, the following techniques: 

 Rock Placement: After the cable has been laid the cable is covered with rocks. The rocks 

can either be installed through a fall-pipe from a rock placement vessel or directly 

placed with a grab device that lowers the rock to the seabed. A typical rock replacement 

vessel is shown in Figure 7.32. 

Figure 7.32: A Typical Rock Placement Vessel (Source: DEME) 

 

 Mattresses: consist of small concrete blocks connected together with polypropylene 

rope. The mattresses are lowered over the laid cable by a vessel crane. The rope 

between the blocks allows the mattresses to drape over the cable. The weight of the 

mattress keeps the cable stable on the seabed and the concrete blocks protect the cable 

from damage. A typical concrete mattress is shown in Figure 7.33 below. 
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Figure 7.33: Concrete Mattress Laid over a Test Pipe (Source: SPS) 

  

 Sand/grout Bag Placement: Sand/grout bags can be regarded as a smaller scale version 

of mattresses. The bags can either be pre-filled or empty bags are taken to the seabed 

and then a diver coordinates the filling of the bags from a pumping spread located on 

the vessel. A typical grout bag is shown in Figure 7.34 below. 

Figure 7.34: Sand-grout Bag Laid over a Test Pipe (Source: BERR) 

 

 Uraduct/Metal Shells: are polymer or metal shells which may be used in areas close to 

structures. It is not likely that this protection technique will be used on longer exposed 

lengths of cable. 

7.8.5 Design Envelope 

 The information presented in Table 7.8 relates to the design options detailed above. The 78

Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.4.1.  

Table 7.8: Inter-array Cabling Design Values 

Parameter Value (Maximum or Range) 

Voltage (kV) 66 

Cable length (km) 353 

Cable lay rates (m/hr) 300- 500 
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Parameter Value (Maximum or Range) 

Cable burial (% of cables buried) 90 - 100 

Trench Width per cable (m) 1 

Trench Affected Width per cable (m) 6* 

Trench Depth (m) 0 - 3 

Target Trench Depth (m) 1 

*The area of the seabed that may experience some level of compaction or disturbance due to the footprint of the cable laying 
equipment. 

7.9 Export Cable 

7.9.1 Introduction 

 Export cables will consist of up to six AC or DC cables which will run from the Development 79

Area to landfall in the vicinity of Cockenzie or Seton Sands in East Lothian (see Figure 7.6). 

7.9.2 Design and Specification 

 The type of cables used will depend on the final engineering design, technical specification 80

and supplier. A typical cable cross sectional configuration is shown in Figure 7.35 below. 

Figure 7.35: Illustration of a Typical Cable Cross Section (Source: ICOL) 

 

 A typical high voltage alternating current (HVAC) cable will be around 250 mm and will 81

comprise of three copper conductor cores with polymer insulation and a fibre optic cable 

bundle. The cable (with the three cores) is likely to have an insulation screen, a lead alloy 

sheath and a polymer over sheath. The assembly is then encased in steel armouring and a 

final outer sheath. HVDC cables will have a different electrical configuration but will be 

similar in size and length. 
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7.9.3 Installation 

 Each of the Export Cables will be laid in separate trenches through the sub and intertidal 82

areas. Due to technical and practical constraints around access to cables and local conditions 

cable separation is generally four times the water depth with a minimum separation of 50 

m.    

 In addition to the installation options for the inter-array cables detailed in Section 7.8.3 the 83

following additional installation methods may potentially be utilised for the Export Cable: 

 Mechanical Rock Wheel Cutters: Mechanical rock wheel cutters can be fitted to tracked 

cable burial vehicles and are used to cut narrow trenches into hard or rocky seabed. The 

rock wheel cutter consists of a rotating disc fitted with a number of replaceable teeth. A 

typical rock-wheel cutter is shown in Figure 7.36 below. 

Figure 7.36: A Typical Rock Wheel-cutter (Source: CTC Marine) 

 

 Horizontal Directional Drilling (HDD): This involves drilling a hole from the landward 

side of the landfall to a point below low tide where marine equipment can operate. The 

cable is installed through a pipe which is drilled under the landing location. A small 

diameter pilot hole is initially drilled under directional control to a predetermined path 

and then the hole is widened. The diameter of the hole is sized to take a conduit through 

which the cable(s) are pulled. The cable can then be installed by pulling through the 

pipe. A typical HDD operation is illustrated in Figure 7.37 below. 

Figure 7.37: Illustration of a Typical HDD Operation (Source: NACAP) 
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 Open Cut Trenching:  consists of excavating a trench across the landfall location and 

below low tide level to a point where marine vessels and equipment can operate and 

continue trenching. Construction of a temporary causeway across the landfall and 

through the low tide level may be required to provide a base for excavation equipment 

to dig a trench alongside the causeway. On the beach or in shallow water a back–hoe 

dredger may be used. In deeper water specialist dredging/trenching equipment could be 

used. From the cable lay vessel, the export cable is brought to the landfall by a 

combination of floating and pulling ashore from the cable pit.  

 The suitability of any cable installation method is dependent on water depth. Table 7.9 84

below summarises the burial methods relevant to the Offshore Export Cable Corridor.  

Table 7.9: Burial Methods 

 Intertidal Areas Sub-tidal Areas 

Burial Ploughs Yes Yes 

Jetting Trenchers No Yes 

Mechanical Rock Wheel Cutters Yes Yes 

Open Trenching Yes No 

Horizontal Directional Drilling Yes Yes 

 

 Each cable laying operation is expected to be carried out continuously subject to 85

requirements for set up and movement of vessels and cable splicing operations if required. A 

typical cable lay rate is 300 m/hr to 500 m/hr. In difficult operational or geotechnical 

conditions progress may be slower.  

 If a cable has to cross existing infrastructure, such as other cables or pipelines, special 86

arrangements will be required. For example: a layer of concrete mattresses or grout bags 

may be fitted over the top of the existing cable/pipeline. The new cable/pipeline would be 

run over this protective layer and then itself protected with a further layer of mattresses or 

grout bags. The methodology for crossing arrangements will be developed in agreement 

with third party cable/pipeline owner/operators where relevant. 

 The Export Cables will typically be laid starting at the landfall and finishing at the offshore 87

site, with each cable being installed separately. It is likely that cable laying will progress 

sequentially subject to cable delivery times and other operational constraints such as 

weather. Depending on the final design of the electrical infrastructure the installation of 

cables may also be phased to match the installation of other electrical equipment. 
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7.9.4 Cable Protection 

 The protection options for the Offshore Export Cable are similar to those discussed in 88

Section 7.8.4. The information presented in Table 7.10 relates to the design options detailed 

above. The Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.4.1.  

Table 7.10: Export Cabling Design Values 

Parameter Value (Maximum or Range) 

Voltage (kV) 
320 (DC option) 

275 (AC option) 

Cable length (km) 83.3 

Cable burial (% of cables buried) 80 - 100 

Cable Lay rates (m/hr) 300 - 500 

Number of Cables/Trenches 4 - 6 

Trench width per cable (m) 1 

Trench Affected Width per cable (m) 6 

Trench Depth (m) 0 - 3 

Target Trench Depth (m) 1 

  

7.10 Construction Programme 

7.10.1 Current Schedule 

 A detailed construction programme will be developed as design and procurement activities 89

progress. The construction activities are expected to start in 2016 and work will occur over 

approximately four years. Activities may not be continuous and the sequence of activities 

may change. Engineering and procurement activities will precede the construction phase. 

The main construction activities and their anticipated durations are outlined in Table 7.11 

below. An illustrative activity bar chart is shown in Table 7.12 below. 
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Table 7.11: Main Construction Activities and Anticipated Durations 

Main Construction Activity  Anticipated Duration 

Pre-construction surveys and investigation 6 months 

Foundation installation and associated site 
preparation 

2 years 

Inter-array cable installation 
2 years 

Installation of Substructures  2 years 

Installation and commissioning of WTGs 2 years 

Installation and commissioning of 
meteorological masts 

2 months 

Installation and commissioning of OSPs 3 months 

Export cable installation (excluding intertidal) 9 months 

Intertidal cable installation 6 months 

Table 7.12: Illustrative Construction Programme 

 

 Maximum effects on receptors arising from cumulative piling activities is assumed to occur if 90

all three projects within the Firth of Forth and Tay area pile within the same time. Chapters 

13, 14 and 15 assess this scenario as worst case in the cumulative assessments presented. It 

is recognised that with the current construction timescales (see Table 7.12) for the Project 

presented within this chapter, and programme schedules for Neart na Gaoithe (Mainstream 

Renewable Power, 2012) and Firth of Forth Phase 1 (Seagreen Wind Energy Limited, 2012) 
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presented within their respective ES’s, concurrent piling of all three projects is not likely. 

However, the assessments presented consider all three projects piling concurrently (2016) to 

allow for potential programme slippage and overlap of piling schedules, and as such are 

considered to be a conservative representation of worst case for each receptor.   

 Where a number of activities are expected to occur concurrently the implications of such 91

overlaps have been considered in the appropriate chapters of this ES. 

 The nature of offshore work requires operations to be planned on a 24 hour, seven days a 92

week basis, however work will not be continuous over the whole construction programme. 

All of the above durations are subject to change which may arise, for example, from 

weather, site conditions, equipment lead times and supply programmes, sequential work 

requirements, and logistical issues.  

 An overview of the logistics associated with construction is provided below in Section 7.10.2. 93

7.10.2 Construction Logistics 

Vessel Types 

 The construction of the Wind Farm will use a variety of vessels and there are different vessel 94

options for each task. The following provides an overview of the type of vessels which may 

be used: 

 Self-propelled Jack-up Vessels (JUV): the water depths in the Development Area are 

deeper than the working capacity of most existing jack-up vessels. Use of a jack-up 

installation vessel will therefore require vessels with a wider operating range to be 

available. These would generally be self-propelled and able to install a combination of 

WTGs, foundations and substructures and potentially OSPs. Jack-ups would transit to the 

location required and then elevate themselves on extendable legs to achieve a stable 

platform. An example of a jack-up vessel is shown in Figure 7.38 below. 

Figure 7.38: A Typical Jack-up Vessel (Source: Swire Blue Ocean) 
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 Floating Heavy Lift Vessels (HLV): self-propelled floating HLVs conduct tasks using 

dynamic positioning (a control system which governs the vessels propulsions systems to 

keep position). In some cases, mooring may also be required. HLVs can be used for a 

variety of tasks including installing WTGs, foundations and substructures and OSPs. An 

example of a floating HLV is shown in Figure 7.39 below. 

Figure 7.39: A Typical HLV (Source: SHL) 

 

 Construction Support Vessels (CSV):  are similar to HLVs but much smaller and can 

conduct tasks such as piling and general subsea construction support work. An example 

of a CSV is shown in Figure 7.40 below. 

Figure 7.40: A Typical CSV (Source: SS7) 

 

 Cable Installation Vessels (CIV): inter-array and export cables will be installed using 

floating cable installation vessels. These are usually self-propelled but may be towed or 

assisted. These vessels use a cable ‘reel’ or ‘carousel’ which feed a subsea installation 

tool, such as a cable plough. They are likely to be slightly larger than a CSV with cable 

installation equipment on deck Figure 7.41 below.  
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Figure 7.41: A Typical CIV (Source: SS7) 

 

 Crew Transfer Vessels: During commissioning there will be a requirement to transfer 

personnel to and from WTGs and OSPs. It is envisaged that similar vessels will be used 

during operation and maintenance phases as in Section 7.11.2. 

7.10.3 Vessel Movements 

 The likely vessel movements associated with the construction programme are dependent on 95

the following: 

 final concept selection for WTG, substructures and foundations and associated works; 

 locations and facilities at port(s) or other shore facilities used to support the 

construction phase; and 

 availability of vessels within the vessel types described above to be used for the offshore 

construction works. 

 At this stage it is not known how the Wind Farm will be built and there are many scenarios 96

for the numbers and type of boat that could be used. Assumptions of vessel movements 

have therefore been made in the relevant topics to allow an assessment on particular 

receptors. It has been assumed that around 3,500 vessel movements may be required over 

the construction period. 

7.11 Operation and Maintenance 

7.11.1 Introduction 

 It is likely that the Inch Cape Offshore Wind Farm will be managed, operated and maintained 97

from an onshore facility. Onshore activities may be combined in one or more locations and 

will include the following: 

 Control room for remote operation of WTGs;  

 Port facilities where vessels, maintenance equipment, spares and consumables are 

stored; 

 Onshore operations base for management of work and personnel; and 
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 Helicopter hangar and base (if required). 

 Operation and maintenance (O&M) activities may be required at any time, 24 hours per day; 98

365 days per year, this is a critical factor in the selection of facilities. 

 The majority of control activities will be undertaken remotely from shore using a control 99

centre, however offshore access and intervention will be required to maintain and 

potentially repair or refit plant and equipment. Maintenance can be generally separated into 

three categories: 

 Planned maintenance: This includes general inspection and testing, investigation of 

faults and minor fault rectification, as well as replacement of consumables. It is 

anticipated that these events will be undertaken during summer months as the weather 

is likely to be more favourable, offering an increased maintenance window. Scheduled 

maintenance and inspection of each WTG is likely to occur every six to twelve months. 

Tasks will be undertaken by a minimum of two technicians. Inspections of support 

structures and subsea cables will be performed on a periodic basis. 

 Unplanned maintenance: This applies to defects occurring that require rectification out-

with the planned maintenance periods. The scope of such maintenance would range 

from small defects on non-critical systems to failure or breakdown of main components 

potentially requiring them to be repaired or replaced.  

 Periodic overhauls: These will be carried out in accordance with equipment 

manufacturer’s warranty and specifications. These are likely to be planned for execution 

in periods of the year with the best access conditions. 

 The following section provides an overview of the potential O&M strategies and 100

requirements. The final O&M strategy will be dependent on various factors such as the WTG 

type, number and onshore facility location(s).  

7.11.2 Operations and Maintenance Strategies 

 Different strategies may be adopted for O&M and these may vary over the life of the 101

Project. These can generally be described as follows: 

 Shore-based: use of one or more local port or harbour facilities on the east coast of 

Scotland to dispatch personnel and equipment using smaller vessels, such as 

catamarans. These vessels may accommodate up to 24 people who would be 

transferred to number of WTGs or OSPs during a trip. A typical shore-based O&M vessel 

is shown in Figure 7.42 below.  
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Figure 7.42: A Typical O&M Vessel (Source: Windcat) 

 

 

 Offshore-based: use of an offshore vessel, typically known as a ‘mothership’, which is 

based semi-permanently at the wind farm location. Personnel and equipment would 

either be dispatched directly from the mothership, or from smaller vessels deployed 

from the mothership. These vessels may accommodate around 50 - 80 people with a 

crew change about every 30 days. An example of a mothership is shown in Figure 7.43 

below. The vessel may also require allocated anchorage/mooring areas within the 

Development Area and may return to shore in extreme conditions.  

Figure 7.43: An Illustration of a Mothership (Source: SeaEnergy Marine) 

 

 Helicopter operations may be required for both strategies, however the primary means of 102

access would be via vessel. If used, helicopters would either mobilise from an existing facility 

or from a base developed specifically for the project. Jack-ups, HLVs and CSVs may also be 

required for unplanned maintenance and/or periodic overhauls. These larger vessels may be 

mobilised from the regular operation facilities or from further afield depending on 

availability and logistical considerations.   

7.11.3 Wind Measurement 

 It is envisaged that up to three meteorological masts (met masts), including one which is 103

planned to be installed prior to construction, will be required during the operation of the 

Project in order to monitor wind resource at the Wind Farm and verify the performance of 

WTGs. A draft Marine License has been issued for the location of one of the met masts, the 
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location of the remaining two has not yet been determined but will be located within the 

Development Area.  

 If a fixed met mast design is utilised then the foundation, substructure and installation 104

options for the met masts are the same as those previously described for WTGs and OSPs. 

The dimensions of these will be no larger than those described. A typical offshore met mast 

is shown in Figure 7.44 below.  

Figure 7.44: A Typical Traditional Met Mast Structure (Source: Mainstream Renewable 

Power) 

 

 As an alternative to a fixed met mast, a floating mast or floating lidar system may be used 105

(see Figure 7.45 below). This will consist of a buoy or floating substructure (spar–buoy) with 

either a lattice mast or a lidar unit on top.  

Figure 7.45: A Typical Floating Lidar (Source: AXSYS) 

 

7.11.4 Meteorological Buoys 

 It is envisaged that up to three metocean buoys or seabed mounted measurement devices 106

will be located within the Development Area in order to gather data on the wave, tidal and 

currents of the Development Area. The location of each buoy has yet to be determined but 
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they will be within the Development Area. Typical measurement devices are shown in Figure 

7.46 and Figure 7.47 below. 

Figure 7.46: A Typical Metocean Buoy (Source: Fugro) 

 

Figure 7.47: A Typical Seabed Mounted Measurement Device Being Deployed (Source: 

Partrac) 

 

7.12 Decommissioning 

 Following the operational phase a decommissioning plan will be prepared as part of the on-107

going development work and will be subject to approval from the Department of Energy and 

Climate Change (DECC) following the requirements of the Energy Act 2004 outlined in 

Chapter 3: Regulatory Requirements, Section 3.2.5.  

 For the purpose of this ES the following has been assumed for decommissioning, at this 108

time: 

 It is assumed that the timescales associated with the removal of the major components 

are similar to those outlined for installation. 
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 It is assumed that the vessel types, number of vessels, and number of vessel movements 

required for the removal of the major components are similar to those outlined for 

construction. 

7.13 Safety and Exclusion Zones 

7.13.1 Construction  

 In accordance with the Electricity (Offshore Generating Stations) (Safety Zones) (Application 109

Procedures and Control of Access) Regulations 2007, it is expected that a 500 m safety zone 

around each renewable energy installation will be applied for under Section 95 of the Energy 

Act 2004 during the period of construction works and 50 m during the period of 

commissioning. In order to minimise disruption to navigation by users of the sea, safety 

zones are expected to be established around such areas that have activities actually taking 

place at a given time. As such the safety zones are expected to follow throughout the 

different areas of the Development Area and phased as construction work is undertaken. 

The exact locations will be subject to detailed engineering informing the construction plan 

and are to be determined at a later stage prior to application.  

 It is standard safe working practice to establish exclusion zones around areas of vessel 110

activity that present a navigational safety risk to marine users. This includes providing 

information of planned works and a requested safe clearance distance. These safety zones 

are generally 500 m and roll with the vessel during its operation.      

 Within port limits the relevant Harbour Authority may also choose to establish safety or 111

exclusion zones around works, should a navigational safety risk be posed for example, due to 

the proximity to navigational channels or volume of traffic. This will be discussed with the 

relevant Harbour Authority during the works planning process. 

 Safety Zones, and/or any other exclusions required, will be implemented and communicated 112

though standard protocol (i.e. Notice to Mariners). 

7.13.2 Operation 

 Under the Electricity (Offshore Generating Stations) (Safety Zones) (Application Procedures 113

and Control of Access) Regulations 2007, the standard dimensions for a safety zone during 

the operational phase is a radius of 50 m measured from the outer edge at sea level of the 

proposed or existing WTG tower. A request for larger safety zones may be made if a 

justification can be made in the application to DECC. The requirement for operational safety 

zones will be considered as part of the project safety case on review of the mutual risks 

posed, post construction, to the Wind Farm and third parties and will be dependent on the 

outcomes of the detailed engineering phase.  

7.13.3 Maintenance  

 During periods of major maintenance works and where a risk is posed to marine users or 114

wind farm technicians, further temporary 500 m exclusion zones may be applied for under 
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the Electricity (Offshore Generating Stations) (Safety Zones) (Application Procedures and 

Control of Access) Regulations 2007. This may be undertaken in conjunction with standard 

vessel safe operating procedures and use of guard vessels. 

7.14 Colour Scheme, Markings and Lighting 

 The colouring, markings, lighting and foghorn requirements for the WTGs within the 115

Development Area will be agreed with the appropriate navigation and aviation authorities 

(e.g. Northern Lighthouse Board, Civil Aviation Authority) per the current relevant standards 

and guidance issued by these authorities. 

7.15 Onshore Works 

7.15.1 Introduction 

 Consideration of the Project in this ES will require assessment of the onshore works in so far 116

as they are relevant.  The Intertidal works described in Section 7.9.3 will also be subject to 

consideration as part of the onshore planning process.  

7.15.2 Location 

 The location of these onshore works has not yet been finalised. The grid connection offer is 117

to connect at an existing substation at Cockenzie. Due to economic and practical constraints 

all works will be developed as close as practical to the existing national grid infrastructure, 

once all third party agreements are in place.  

7.15.3 Onshore Export Cable  

 Once onshore, the Export Cables will be routed underground and connect to the onshore 118

substation. Electrical power from the Wind Farm will be transformed in the onshore 

substation for export to the national grid.  

 Installation will require a trench to be dug to accommodate the cables and for it to be 119

reinstated following installations.  

 The trench, including a working area, would require a corridor approximately 40 m width. 120

Temporary construction compounds, storage facilities, laydown areas and access/haulage 

tracks will be required for the onshore cable installation work. All temporary areas will be 

reinstated after use and waste will be disposed of in an appropriate manner.  

7.15.4 Onshore Substation 

 Although there will be a number of onshore infrastructure components, the development of 121

an onshore substation/converter station will be the primary onshore asset. If the 

transmission cables are HVAC then the footprint of the substation is estimated to be 

approximately 195 m (wide) by 105 m (long) and 25 m (high) and if DC then it will be 

approximately 210 m (wide) by 210 m (long) and 20 m (high). 
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 Construction of the substation is programmed to take approximately 24 months. All of the 122

infrastructure will be manufactured offsite and further studies will be undertaken to ensure 

that ground conditions are suitable and any existing contaminants are dealt with in an 

appropriate manner prior to the commencement of works.  
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8  Benefits of the Project  

8.1 Introduction 

1 This chapter describes the benefits which will occur through delivery of the Project. In broad 
terms, these benefits are:  

• Contribution to mitigating the effects of climate change; 

• Contribution to, and security of, domestic energy supplies and to a sustainable energy 
mix within Scotland and the United Kingdom (UK); and 

• Economic benefits of the Project.  

2 This chapter is structured around these key benefits and is directly supported by the 
following chapters and accompanying document: 

• Chapter 2: Policy and Legal Background;  

• Chapter 22: Socio-economics and Tourism; and  

• Offshore Planning and Policy Statement. 

8.2 Climate Change 

8.2.1 Background and Context 

3 Climate change can be defined as “…a change of climate, which is attributed directly or 
indirectly to human activity that alters the composition of the global atmosphere and which 
is in addition to natural climate variability observed over comparable time periods.”(United 
Nations Framework Convention on Climate Change, 1992). It is widely accepted in the 
scientific community that “most of the observed increase in global average temperatures 
since the mid-20th century is very likely due to the observed increase in anthropogenic 
greenhouse-gas (GHG) concentrations” (Intergovernmental Panel on Climate Change (IPCC), 
2007). The increase in global air and ocean temperatures has led to secondary effects, such 
as decreasing snow and ice cover, leading to increased sea levels and thus coastal flooding 
events. Global climate change could give rise to adverse economic, social and ecological 
impacts.  

4 Global surface temperatures rose by 0.74oC between 1906 and 2005 and the World 
Meteorological Organization say the current 2012 global average temperature is 14.45°C, 
which is 0.45 ± 0.10°C above the 1961-1990 average (IPCC, 2007). The increase of GHG 
emissions from human activities has increased by 70 per cent in the period from 1970 to 
2004. Within this same time period the emission of carbon dioxide (CO2) increased by 80 per 
cent (IPCC, 2007). In 2011 it was concluded that CO2 emission levels for the group of 
countries participating in the Kyoto Protocol were 14.7 per cent below their 1990 level 
(Organisation for Economic Co-operation and Development/International Energy Agency 
(OECD/IEA, 2011) and global CO2 emissions decreased by one per cent or 0.5 gigatonnes (Gt) 
carbon dioxide between 2008 and 2009 due to the slowdown in economic activity 
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(OECD/IEA, 2011). The combined share of electricity generation, heat generation and 
transportation represented nearly two-thirds of global emissions in 2009; with generation of 
electricity and heat responsible for 41 per cent of CO2 emissions (International Energy 
Agency (IEA), 2011). It should be noted, however, that all indications predict emissions levels 
will rebound when economic conditions pick up. This would mean that the world CO2 

emissions from fuel combustion will continue to grow if unabated to a predicted 35.4 Gt CO2 

by 2035 (IEA, 2010). It has been predicted that if the global population continues to grow at 
the projected levels, with a corresponding continued increase in energy demand and 
reliance on fossil fuels, global average surface temperatures could rise by 2.4 - 6.4°C by 2099 
relative to 1980 – 1999 temperatures (IPCC, 2007).  

5 Over the past 20 years1 the issue of climate change has been growing in importance at a 
global level and countries throughout the world have been active in discussions regarding 
the associated effects and their importance. There have been several international 
agreements (the most notable being the Kyoto Protocol, adopted in 1997 (United Nations, 
2008)) and European and domestic legislation and policies put in place, which seek to help 
address climate change.  

6 The most recent United Nations Climate Change Conference in Cancun, Mexico, in 2010, saw 
signatory countries, including the UK, commit to a number of comprehensive and far-
reaching agreements. These included a commitment that future global warming should be 
limited to below 2.0°C relative to the pre-industrial level. This commitment recognises that 
climate change represents an urgent and potentially irreversible threat to human societies 
and the planet, which needs to be urgently addressed by all parties. There is also a growing 
realisation that switching to low carbon energy technologies and improving energy efficiency 
is a vital component of reducing CO2 emissions and combatting climate change.  

8.2.2 Mitigating the Effects of Climate Change 

7 In order to combat climate change the European Union (EU), UK and Scotland have 
introduced legislation and binding targets for reductions in carbon emissions and 
corresponding renewable electricity power generation targets. Chapter 2 provides a more 
comprehensive overview of these targets and policies within a wider context. The targets for 
reduction are summarised below.  

8 The EU targets: 

• GHG emissions 20 per cent lower than 1990 levels by 2020 (European Commission, 
2012); 

• 20 per cent of energy from renewables by 2020 (European Commission, 2012); and 

• 20 per cent increase in energy efficiency/cut in energy consumption by 2020 (European 
Commission, 2012). 

                                                           
1 In 1992, the first international treaty on Climate Change ‘The United Nations Framework Convention on 
Climate Change  (UNFCCC) was developed at the United Nations Conference on Environment and 
Development. 
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9 The UK targets: 

• 80 per cent reduction in GHG emissions by 2050 (Department of Energy and Climate 
Change (DECC), 2013); and 

• 30 per cent electricity, 12 per cent of heat and 10 per cent of transport energy to be 
generated from renewables by 2020 (Her Majesty’s Government, 2009). 

10 Scotland’s targets: 

• 80 per cent reduction in GHG emissions by 2050 and an interim 42 per cent reduction 
target by 2020 (Climate Change (Scotland) Act 2009); and   

• The equivalent of 100 per cent of electricity consumption generated by renewables by 
2020 (Scottish Government, 2012a). 

UK and Scottish Government Commitment to Renewable Energy Development 

11 The UK target under the European Renewable Energy Directive is to generate 15 per cent of 
energy from renewable sources by 2020. This target is acknowledged in the UK Renewable 
Energy Strategy (see Section 2.4.4) which identifies that 30 per cent of UK electricity should 
come from renewable sources by 2020 with more than two thirds of that figure from 
onshore and offshore wind capacity. In Scotland a more challenging domestic policy 
commitment has been set by the Scottish Government (2011a) in their 2020 Routemap for 
Renewable Energy in Scotland. This document incorporates the Scottish Government target 
to meet an equivalent of 100 per cent demand for electricity from renewable energy by 
2020. 

Delivery in Scotland 

12 The Scottish Government’s renewable energy targets are higher than the UK (see above). 
Statistics published in Scotland for March 2012 indicate that the amount of renewable 
electricity generated in 2011 rose 45 per cent from 2010 levels to 13,750 Gigawatt (GW) 
hours. Assuming gross consumption in 2011 was similar to 2010 that means around 35 per 
cent of Scotland’s electricity needs came from renewables in 2011, beating the Scottish 
Government’s target of 31 per cent (Scottish Government, 2012b). 

Carbon Emissions Offset  

13 Scottish Renewables has indicated that renewable wind and hydro projects have already 
displaced 8.36 million (Hansard HC, 2012) tonnes of CO2 emissions which are equivalent to 
15 per cent of the country's total carbon emissions. Consequently the Scottish Government 
announced, in October 2012, that a refreshed Renewables Routemap interim target had 
been set, whereby the equivalent of 50 per cent of Scotland's electricity demand will be met 
by renewable sources by 2015 (Scottish Government, 2012b). 
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8.2.3 Project Contribution  

14 Offshore wind farms are a critical element of ensuring that the EU, UK and Scottish carbon 
emissions targets are met as part of a wider international climate change reduction 
commitment. 

15 The electrical energy generated through the Project will offset GHG emissions by displacing 
fossil fuel based generation.  A calculation has been carried out of the amount of CO2 that 
will be offset from the Project in comparison with other forms of generation (Appendix 8A: 
Carbon Balance Review). The expected annual CO2 emission savings from the Inch Cape 
Offshore Wind Farm could account for the equivalent of 17.8 per cent (over gas-fired 
generation) or 26.8 per cent (over fossil fuel mix generation) or 40.9 per cent (over coal-fired 
generation) of the total CO2 emissions estimated for Scotland in 2010, assuming that gas-
fired, coal-fired or fossil fuel mix generation are replaced alone.  

16 Based on published estimates of CO2 emission costs that would arise from construction, and 
operation of the Project, the time taken to payback the CO2 emission costs of the Project 
through offsetting emissions from a fossil fuel mixed generation would be slightly less than 
12 months (see Appendix 8A, Section 8A.4.2). 

8.3 Energy Security 

8.3.1 Background and Context 

17 The aim of energy security is to ensure domestic consumers can meet their energy 
requirements at prices that are not excessively volatile as a result of a heavy reliance on 
imported fuel from potentially unstable sources. The UK has historically experienced strong 
energy security through a diverse energy mix and extensive North Sea resources. However, 
the UK energy system is changing; older infrastructure is being shut down, North Sea fossil 
fuel reserves are in decline, imports of gas have been rising steadily and the energy system is 
adapting to meet low-carbon objectives. Imported energy is often more expensive than 
domestic generation and has been subject to restricted supply and price volatility. Energy 
security of supply is therefore recognised as a key consideration in the development of the 
current UK energy policy. 

8.3.2 Securing Domestic Energy Supplies 

18 The UK Government’s first Energy Security Strategy (ESS) (DECC, 2012) sets out an 
assessment of UK energy security, the challenges and risks to energy security and the UK 
Government’s policy response. The report highlights three main challenges to the UK’s 
energy security as follows: 

• Around one fifth of UK power stations are due to close this decade, due to end of life 
and pollution control issues; 

• The UK energy system needs to adapt to meet ambitious and legally binding carbon 
emission reduction targets; and 
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• Declining fossil fuel resources in the UK continental shelf are currently making the UK 
increasingly dependent on imports at a time of rising global demand and increased 
resource competition. 

19 Within the ESS the UK Government is committed to decarbonising the UK's energy supplies 
through Electricity Market Reform in order to help low carbon technologies compete for 
market share on price with the fossil fuel industries. The UK’s renewable energy strategy will 
also drive the deployment of renewable energy generation within the UK and help the 
renewables industry become more competitive when compared with traditional fuel sources 
(DECC, 2012).  

20 The potential for offshore wind energy around the UK, as a means of securing sustainable 
energy supplies, is acknowledged. The Offshore Valuation- A valuation of the UK’s offshore 
renewable energy resource (The Offshore Valuation Group, 2010) report, the first full 
economic valuation of Britain's offshore renewable resource, found that using just one third 
of the UK's wind, wave and tidal resource could unlock the electricity equivalent of one 
billion barrels of oil a year (matching annual North Sea oil and gas production) and give CO2 
reductions of 1.1 billion tonnes by 2050. There is an estimated 206 GW of offshore wind, 
wave and tidal resource in Scottish Waters (The Offshore Valuation Group, 2010). 

8.3.3 Project Contribution  

21 The Project is expected to transmit around 1,050 MW (see Section 1.3) which would 
represent an increase of 22 per cent over the latest estimate (Scottish Renewables, 2011) of 
installed renewable electricity capacity in Scotland (and an 8.5 per cent increase for the UK). 
It also represents 0.5 per cent of the Scottish Government’s estimated total offshore 
renewable electricity potential (of 206 GW, Scottish Government, 2011b). The proposals are 
expected to generate in the order of 3,000 GW hours of electricity per annum which is 
approximately equivalent to 9.0 per cent of current (2010) Scottish annual electricity 
consumption (Scottish Government, 2012c). This represents a significant contribution at 
both Scottish and UK levels to domestic electricity generation and therefore to long term 
energy security. 

8.4 Economic Benefits 

8.4.1 Background and Context 

22 The development of the Project will lead to economic benefits, locally, regionally and 
nationally. As outlined in the following sections, these economic benefits include: 

• increased investment in infrastructure; 

• increased income, employment and skills; and  

• reduced negative economic impacts of climate change. 
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8.4.2 Delivering Economic Benefits 

Investment in Infrastructure and Development  

23 In order for Europe, the UK and Scotland to benefit economically from the significant scale 
of the planned offshore wind developments, the appropriate infrastructure must be in place 
to attract, locate and retain development within these areas. Investment in specific projects 
and associated infrastructure will bring direct benefits as well as indirect and induced 
benefits through the supply chain. 

24 In order to attract and retain project investment, suitable industrial infrastructure including 
ports and construction facilities will be required. Anticipatory investment to build a supply 
chain of sufficient scale is crucial, which could come in the form of creation of physical 
manufacturing and operation and maintenance bases as well as diversification of products 
and services. Once established in the offshore wind industry, businesses will have the 
opportunity to gain from domestic and export markets.  

25 Due to the jobs created as a result of offshore wind development in rural and urban 
communities’, improvements to facilities and training will be necessary. This infrastructure is 
to be delivered through European, UK and Scottish Governments, alongside the private 
sector. These investments are intended to enable potential economic benefits to be realised. 

26 As offshore wind related businesses develop in the UK and Scotland, more investment, 
businesses and labour will be attracted into the industry and the UK. This will also provide 
the opportunity to retain skills and experience, leading to increased retention of income and 
therefore economic benefit. 

Income, Employment and Skills 

27 The offshore wind industry is attracting significant project investment and income to the EU, 
UK and Scotland, and in doing so is creating a substantial number of direct and indirect jobs. 

28 Expenditures from offshore wind projects would be retained within the supply chain, given 
infrastructure upgrade and supply chain capacity expansion. This income would then filter 
through the supply chain tiers and into related industries. A variety of industries would 
benefit from this effect. As an indication of the scale of this income, it has been estimated 
that the cumulative Gross Value Added (GVA) income that could potentially be created in 
Scotland is £7.1 billion by 2020 (Scottish Government, 2010).  

29 The offshore wind industry will create employment, which will lead to increased salaries and 
indirect benefits in the area where jobs are located. Jobs created will range from short-term 
construction jobs to long-term operation and maintenance jobs, and as the offshore wind 
industry grows the nature of the construction and decommissioning jobs will become 
sustainable and long-term as workers can move from one project to the next within the 
industry. There will also be a variety of job roles created within the supply chain.  
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30 In the UK it is estimated that the industry currently employs around 4,000 full time 
equivalent (FTE) (Renewable UK, 2013), and could create up to 40,000 direct FTE jobs by 
2020 and almost 70,000 FTE jobs overall if indirect and induced jobs are included (UK 
Commission for Employment and Skills, 2011). The latest statistics show that currently in the 
EU there are 35,000 FTE jobs, and it is estimated that there will be 170,000 FTE jobs by 2020 
and 300,000 FTE jobs by 2030 within the European offshore wind industry (European Wind 
Energy Agency, 2013). 

31 It is estimated that the offshore wind industry in Scotland currently employs 943 people 
(Scottish Renewables, 2012) and that this has the potential to provide 28,000 direct and an 
additional 20,000 indirect and induced FTE jobs by 2020 (Scottish Government, 2010).  

Reduction of Economic Impacts of Climate change 

32 In addition to the environmental and social implications of climate change, it is recognised 
that the predicted changes could have a wide and significant negative global economic 
impact.  

33 The Stern Review, a report published in 2006, on economics of climate change, estimates 
that if there is no action, the overall costs and risks of climate change will be equivalent to 
losing at least five per cent of global Gross Domestic Product (GDP) each year (Stern, N., 
2006). This figure could rise to 20 per cent of GDP or more if a wider range of risks and 
impacts are taken into account. In contrast, the costs of action to reduce GHG emissions to 
avoid the worst impacts of climate change can be limited to around one per cent of global 
GDP each year. It has been indicated that the benefits over time of actions to shift the world 
onto a low-carbon path could be in the order of $2.5 trillion each year (Stern, N., 2006).  

34 Offshore wind farms can play a key role in reducing the level of GHG emissions thus reducing 
the associated negative economic impacts that may arise from the impacts of climate 
change, such as the costs of flood damage, crop damage, pressure on food production and 
species extinction.  

8.4.3 Project Contribution  

35 At a Scottish level the Project would create between £154 million and £507 million GVA in 
the construction phase, between £15.6 million per annum and £22.4 million GVA per annum 
in the operation and maintenance phase. Full details of this are outlined in Chapter 22 (see 
Section 22.7.3 and Section 22.13.2).  

36 The Project will support this by creating employment during all phases of the Project in the 
east of Scotland, Scotland and the UK.  

37 Employment creation within the Economic Study Area is estimated to be as follows, with full 
details of this outlined in Chapter 22: 

• Construction Phase – Creation of between 457 (base case) and 1,384 (high case) direct, 
indirect and induced FTE jobs (see Section 22.7.2); 
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• Operation and Maintenance Phase – Creation of between 117 and 169 direct, indirect 
and induced FTE jobs (see Section 22.7.3); and 

• Decommissioning Phase – Creation of 200 direct, indirect and induced FTE jobs (see 
Section 22.7.4). 

38 Employment creation at a Scottish level during the construction phase is estimated to be 
between 494 (base case) and 1,629 (high case) and at a UK level between 1,157 (base case) 
and 2,964 (high case) (see Table 22.10). 

39 As well as jobs being created, there is likely to be a general up-skilling of the workforce and 
transfer of skills from UK’s long-established oil and gas industry expertise. The public and 
private sector are currently working together to find out what roles are required for offshore 
wind development, whether the skills are available within the local, regional and national 
area and what training and up-skilling is likely to be required. Training courses are being 
developed across the UK, with higher and further education providers working together to 
provide a coordinated approach e.g. the Energy Technology Partnership and the Scotland’s 
College Energy Skills Partnership working together to provide training for the offshore 
renewables industry in Scotland. It is anticipated that the Project will support and utilise the 
skills and training provided.  

  



Background and Project Description 
BENEFITS OF THE PROJECT 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

08 

9 of 10 

References 

Department of Energy and Climate Change (2012). Energy Security Strategy. Available at: 
http://www.decc.gov.uk/assets/decc/11/meeting-energy-demand/energy-security/7101-energy-
security-strategy.pdf [Accessed December 2012]. 

Department of Energy and Climate Change (2013). Reducing the UK’s greenhouse gas emissions by 
80% by 2050. Available at: https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-
gas-emissions-by-80-by-2050/supporting-pages/carbon-budgets [Accessed January 2013]. 

European Commission (2012). The EU Climate and Energy Package. Available at: 
http://ec.europa.eu/clima/policies/package/index_en.htm [Accessed January 2013]. 

European Wind Energy Agency (2013). Offshore Wind [online extract]. Available at: 
http://www.ewea.org/policy-issues/offshore/ [Accessed January 2013]. 

Her Majesty’s Government (2009). The UK Renewable Energy Strategy. Available at: 
http://www.official-documents.gov.uk/document/cm76/7686/7686.pdf [Accessed January 2013]. 

International Energy Agency (IEA) (2010). World Energy Outlook 2010. International Energy Agency. 
Paris, IEA. 

International Energy Agency (IEA) (2011). World Energy Outlook 2011. International Energy Agency. 
Paris, IEA. 

Intergovernmental Panel on Climate Change (IPCC) (2007). Climate Change 2007: Synthesis Report. 
Contribution of Working Groups I, II and III to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change. Geneva, IPCC. 

Hansard (House of Commons (HC)) (2012). 10 September 2012, column 70W. Available at: 
http://www.publications.parliament.uk/pa/cm201213/cmhansrd/cm120910/text/120910w0003.ht
m#12091037001745 

Organisation for Economic Co-operation and Development (OECD)/International Energy Agency (IEA) 
(2011). CO2 Emissions from Fuel Combustion Highlights. Paris, IEA. 

Renewable UK (2013). Offshore Wind Energy Figures [online extract from the Renewable UK 
website]. Available at: http://www.renewableuk.com/en/renewable-energy/wind-energy/offshore-
wind/index.cfm [Accessed January 2013]. 

Scottish Government (2010). Scotland's Offshore Wind Route Map: Developing Scotland's Offshore 
Wind Industry to 2020. Available at: http://www.scotland.gov.uk/Publications/2010/09/28115850/0 
[Accessed January 2013]. 

Scottish Government (2011a). 2020 Route Map for Renewable Energy in Scotland. Available at: 
http://www.scotland.gov.uk/Resource/Doc/917/0118802.pdf 

Scottish Government (2011b) Blue Seas, Green Energy – A Sectoral Marine Plan for Offshore Wind 
Energy in Scottish Territorial Waters. Available at: https://www.gov.uk/government/uploads/ 
system/uploads/attachment_data/file/82879/5950-dukes-2012-internet.pdf [Accessed April 2013] 

http://www.decc.gov.uk/assets/decc/11/meeting-energy-demand/energy-security/7101-energy-security-strategy.pdf
http://www.decc.gov.uk/assets/decc/11/meeting-energy-demand/energy-security/7101-energy-security-strategy.pdf
https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-gas-emissions-by-80-by-2050/supporting-pages/carbon-budgets
https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-gas-emissions-by-80-by-2050/supporting-pages/carbon-budgets
http://ec.europa.eu/clima/policies/package/index_en.htm
http://www.ewea.org/policy-issues/offshore/
http://www.renewableuk.com/en/renewable-energy/wind-energy/offshore-wind/index.cfm
http://www.renewableuk.com/en/renewable-energy/wind-energy/offshore-wind/index.cfm
http://www.scotland.gov.uk/Publications/2010/09/28115850/0
https://www.gov.uk/government/uploads/%20system/uploads/attachment_data/file/82879/5950-dukes-2012-internet.pdf
https://www.gov.uk/government/uploads/%20system/uploads/attachment_data/file/82879/5950-dukes-2012-internet.pdf


Background and Project Description 
BENEFITS OF THE PROJECT 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

08 

10 of 10 

Scottish Government (2012a). 2020 Renewable Routemap for Scotland – Update. Available at: 
http://www.scotland.gov.uk/Resource/0040/00406958.pdf 

Scottish Government (2012b). Renewable Electricity Statistics for Scotland. Available at: 
http://www.scotland.gov.uk/Resource/0039/00390724.pdf [Accessed February 2013]. 

Scottish Government (2012c). Energy in Scotland: A Compendium of Scottish Energy Statistics and 
Information. Available at: http://www.scotland.gov.uk/Resource/0039/00390226.pdf [Accessed 
April 2013] 

Scottish Parliament (2009). Climate Change (Scotland) Act 2009. Available at: 
http://www.scotland.gov.uk/Topics/Environment/climatechange/scotlands-action/climatechangeact  

Scottish Renewables (2011). Scotland’s Renewable Energy Sector in Numbers [online extract from 
the Scottish Renewables website]. Available at: http://www.scottishrenewables.com/scottish-
renewable-energy-statistics-glance/ 

Scottish Renewables (2012). Scotland’s Renewable Energy Sector in Numbers [online extract from 
the Scottish Renewables website]. Available at: http://www.scottishrenewables.com/scottish-
renewable-energy-statistics-glance/#chart7 [Accessed January 2013]. 

Stern, N. (2006). The Economics of Climate Change: Stern Review. London, HM Treasury. 

The Offshore Valuation Group (2010). The Offshore Valuation: A Valuation of the UK’s Offshore 
Renewable Energy Resource. Available at: http://www.offshorevaluation.org/ [Accessed January 
2013]. 

UK Commission for Employment and Skills (2011). Maximising employment and skills in the offshore 
wind supply chain. Volume 1 – Main report. Available at: 
http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-34-maximising-
employment-offshore-wind-vol1.pdf [Accessed January 2013]. 

United Nations (1992). United Nations Framework Convention on Climate Change. Available at: 
http://unfccc.int/resource/docs/convkp/conveng.pdf [Accessed December 2012].  

United Nations (1998). Kyoto Protocol to the United Nations Framework Convention on Climate 
Change. Available at: http://unfccc.int/resource/docs/convkp/kpeng.pdf [Accessed December 2012]. 

United Nations (2010). United Nations Framework Convention on Climate Change [online]. Available 
at: http://unfccc.int/meetings/cancun_nov_2010/meeting/6266.php 

 

 

http://www.scotland.gov.uk/Resource/0040/00406958.pdf
http://www.scotland.gov.uk/Resource/0039/00390226.pdf
http://www.scottishrenewables.com/scottish-renewable-energy-statistics-glance/#chart7
http://www.scottishrenewables.com/scottish-renewable-energy-statistics-glance/#chart7
http://www.offshorevaluation.org/
http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-34-maximising-employment-offshore-wind-vol1.pdf
http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-34-maximising-employment-offshore-wind-vol1.pdf
http://unfccc.int/resource/docs/convkp/conveng.pdf
http://unfccc.int/resource/docs/convkp/kpeng.pdf
http://unfccc.int/meetings/cancun_nov_2010/meeting/6266.php


Background And Project Description 
DESIGNATED NATURE CONSERVATION SITES 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

09 

i  

Contents 

Contents ...................................................................................................................................... i 

List of Tables ................................................................................................................................ ii 

List of Figures ............................................................................................................................... ii 

9 Designated Nature Conservation Sites ........................................................................... 1 

9.1 Introduction ................................................................................................................. 1 

9.1.1 Consultations and Information Sources ................................................................................. 1 

9.2 Conservation Designations ............................................................................................ 3 

9.2.1 International Designations ..................................................................................................... 3 

9.2.2 National Designations ............................................................................................................. 3 

9.2.3 Local Designations .................................................................................................................. 4 

9.3 Baseline Environment ................................................................................................... 4 

9.3.1 Identification of Designated Sites ........................................................................................... 4 

9.3.2 Special Protection Areas ......................................................................................................... 4 

9.3.3 Special Areas of Conservation ................................................................................................ 9 

9.3.4 Scottish Marine Protected Areas .......................................................................................... 13 

9.3.5 Sites of Special Scientific Interest ......................................................................................... 15 

9.3.6 National and Local Nature Reserves ..................................................................................... 19 

References ................................................................................................................................. 26 

 

  



Background And Project Description 
DESIGNATED NATURE CONSERVATION SITES 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

09 

ii  

List of Tables 

Table 9.1: Scoping Responses and Actions ............................................................................................. 2 

Table 9.2: Special Protection Areas with Connectivity to the Project .................................................... 6 

Table 9.3: Special Areas of Conservation with Potential Connectivity to the Project .......................... 10 

Table 9.4: Potential MPAs and Areas of Search with Potential Connectivity to the Project ................ 14 

Table 9.5: SSSIs between Montrose and St Abb's Head ....................................................................... 16 

Table 9.6: National and Local Nature Reserves with Potential Connectivity to the Project ................ 20 

 

List of Figures 

Figure 9.1: Designated Special Protection Areas and Ramsar Sites...................................................... 21 

Figure 9.2: Designated Special Areas of Conservation ......................................................................... 22 

Figure 9.3: Potential Scottish Marine Protected Areas......................................................................... 23 

Figure 9.4:  Designated Sites of Special Scientific Interest ................................................................... 24 

Figure 9.5: Designated Local Nature Reserve and National Nature Reserve Sites ............................... 25 

  



Background And Project Description 
DESIGNATED NATURE CONSERVATION SITES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

09 

1 of 24 

9 Designated Nature Conservation Sites 

9.1 Introduction  

1 This chapter provides a description of existing and proposed designated nature conservation 

sites and associated qualifying habitats and species where there is a potential for 

"connectivity" between the conservation feature and the Project.  Relevant designations are 

listed in Table 9.2 to Table 9.6 along with relevant qualifying features and cross referenced 

to the relevant assessment within this Environmental Statement (ES). For assessment of 

potential impacts upon qualifying or notifying features of a designated site refer to the 

relevant ES chapter. Potential impacts upon designated sites and their features are assessed 

in detail in the following chapters: 

 Chapter 10: Metocean and Coastal Processes; 

 Chapter 12: Benthic Ecology; 

 Chapter 13: Natural Fish and Shellfish; 

 Chapter 14: Marine Mammals; and 

 Chapter 15: Ornithology. 

2 Within the United Kingdom (UK) and Scotland, legislation outlined in Chapter 3: Regulatory 

Requirements has been implemented to designate and protect conservation features of 

international, national and local importance (see Section 9.2).  

9.1.1 Consultations and Information Sources 

Development Area 

3 A Scoping Report for the Wind Farm was submitted in August 2010. Scottish Natural 

Heritage (SNH) and Joint Nature Conservation Committee (JNCC) provided advice relating to 

designated sites that could potentially be affected by the Wind Farm and Offshore 

Substation Platforms (OSPs) (see Table 9.1). SNH/JNCC also provided advice with regards to 

the scope of the Habitats Regulations Appraisal (HRA) (see Table 14.1 and Table 15.1. 

Information on designated Special Areas of Conservation (SACs) and Special Protection Areas 

(SPAs) included within the Designated Sites baseline is relevant to the HRA. Species that are 

a qualifying feature of an SPA or SAC as well as being assessed through the EIA, in relevant 

technical chapters, are also subject to consideration as part of the HRA process.  
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Table 9.1: Scoping Responses and Actions 

Consultees Scoping Response Project Response 

Marine Scotland, 
Scottish Natural 
Heritage and Joint 
Nature 
Conservation 
Committee  

Consider the on-going Marine 
Protected Areas (MPAs) 
process.  

 

The most recent reported areas of search 
and potential MPA sites have been 
considered so far as they are relevant (see 
Section 9.3.4). 

Include Upper Solway Flats 
and Marshes SPA, Slamannan 
Plateau SPA. 

Included and considered in this chapter 
(see Section 9.3.2) and in Chapter 15: 
Ornithology. 

Refer to Sitelink for protected 
areas information. 

 

Sitelink was used as a reference source to 
identify relevant protected areas. 

Expand scope of designated 
sites to include Farne Islands 
SPA. 

 

Following provision of further information 
in the HRA Screening Report (Annex 15B.1) 
it was agreed with SNH that all SPAs with 
potential connectivity were identified. 
Note: this agreed list does not include the 
Farne Isles SPA. 

 

Connectivity with SPAs are considered fully 
in Section 15.12.  

Include River Tay SAC, River 
Teith SAC and South Esk SACs 
for diadramous fish and 
freshwater pearl mussel. 

Included and considered in this chapter 
(see Section 9.3.3) and in Chapter 13: 
Natural Fish and Shellfish. 

 

Offshore Transmission Works  

4 Informal consultation has been undertaken with the relevant stakeholders for the Offshore 

Transmission Works (OfTW) which, along with recognised best practice, has informed the 

methodology and scope for the assessment of the OfTW. Desktop feasibility assessments 

were undertaken to define the Offshore Export Cable Corridor and the Offshore Export Cable 

Landfall (Appendix 6A: Export Cable Feasibility Study and Appendix 6B: Landfall Feasibility 

Study), and include consideration of potential effects on designated sites.  

Information Sources 

5 The following information sources have been used to identify and describe those designated 

sites and their features relevant to the EIA and HRA: 

 Inch Cape Offshore Wind Farm – Environmental Impact Assessment Scoping Report (Sea 

Energy Renewables Ltd, 2010).  

 Inch Cape Offshore Wind Farm HRA Screening Report (Annex 15B.1(Ornithology)). 
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 Inch Cape Offshore Wind Farm HRA Screening Report (Marine Mammals; Inch Cape 

Offshore Limited, 2012). 

 Inch Cape Scoping Opinion (Marine Scotland, 2011). 

 East Coast Discussion Document: Cumulative Impacts (Royal Haskoning, 2009).  

 Scottish Natural Heritage website. 

 Scottish Natural Heritage – Sitelink website. 

 Joint Nature Conservation Committee (JNCC) website.  

 Advice to the Scottish Government on the selection of Nature Conservation Marine 

Protected Areas (MPAs) for the development of the Scottish MPA Network (Scottish 

Natural Heritage and Joint Nature Conservation Committee, 2012).  

9.2 Conservation Designations  

9.2.1 International Designations 

Natura 2000 Sites (also known as European Sites) 

6 Sites designated for their European importance for nature conservation value include SPAs 

and SACs. These internationally important designations form the Natura network and are 

protected under legislation as described in Section 3.3. The process for an HRA is described 

in Section 3.3.3 and information to inform an Appropriate Assessment is presented within 

the relevant chapter sign-posted within Table 9.2 and Table 9.3 for SPA’s and SAC’s 

respectively.  

Ramsar Sites 

7 Ramsar sites are created to protect wetland habitats and are also either designated as SPAs 

or SACs (see Figure 9.1) see Section 3.3.4 for further information on the Ramsar Convention. 

The assessment of potential effects of the Project on Natura 2000 sites includes an 

assessment of the effects on the habitats for which the relevant Ramsar sites are designated 

and is therefore directly relevant to the assessment of effects on Ramsar sites.  

9.2.2 National Designations 

Sites of Special Scientific Interest 

8 Sites of Special Scientific Interest (SSSIs) are notified for terrestrial and intertidal wildlife, 

geology or landforms. SSSIs are afforded a level of protection against potentially damaging 

activities in order to preserve their natural heritage interests, while allowing traditional land 

use to continue.   

http://scottish/
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National Nature Reserves 

9 National Nature Reserves (NNRs) provide examples of some of the most important natural 

terrestrial and coastal habitats, communities and species. All NNRs relevant to the current 

assessment overlap with SSSIs, SPAs or SACs.  

Scottish Marine Protected Areas 

10 JNCC and SNH submitted their formal advice on the selection of nature conservation MPAs 

to the Scottish Ministers and MS on 1 November 2012. Their report details the outputs of 

stakeholder led workshops and a review of evidence to identify a suite of 33 nature 

conservation MPAs and also presents four additional search areas which are still under 

assessment. Those nature conservation MPA’s identified in the report and any search areas 

with potential connectivity have been scoped into the EIA. Scottish Ministers have produced 

a progress report on the designation process to date and will decide which of the MPA 

proposals will be taken forward to public consultation commencing in summer 2013.   

9.2.3 Local Designations 

Local Nature Reserves 

11 Local Nature Reserves (LNRs) are areas of locally important natural heritage, designated to 

give people better opportunities to learn about and enjoy nature close to where they live. All 

LNR’s relevant to the current assessment overlap with SSSIs, SPAs or SACs. 

9.3 Baseline Environment 

9.3.1 Identification of Designated Sites 

12 The following section identifies those qualifying habitats and species associated with 

designated sites that could potentially interact with the Development Area and Offshore 

Export Cable Corridor. Table 9.2 to Table 9.6 cross reference the relevant chapter within this 

ES where each qualifying or notifying feature is assessed in the context of EIA or HRA. The 

location of the Development Area and Offshore Export Cable Corridor relative to the 

identified designated sites is presented in Figure 9.1 to Figure 9.5.  

13 Sites screened into the HRA process are assessed in relevant chapters (see Section 13.13, 

Section 14.13 and Section 15.12). 

9.3.2 Special Protection Areas 

14 Through the response received to the HRA Screening Report (Appendix 15B, Annex 15B.1) 

and ongoing consultation SNH has confirmed those SPAs supporting species that have the 

potential to interact with the Project (Table 15.1 and Section 15.2). Species listed as a 

component of an SPA under Article 4.1 and Article 4.2 of the Birds Directive (Directive 

2009/147/EC) have been assessed for connectivity to both the Development Area and the 

Offshore Export Cable Corridor (Table 9.2 and Figure 9.1 below). An assessment has also 
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been undertaken of the effects on migratory bird species which may be part of an SPA 

population and are likely to pass through the Development Area while travelling between 

breeding and wintering areas. This assessment has been undertaken to assess whether there 

would be any likely significant impact on the conservation objective of maintaining the 

population of the bird species as a viable component of any of the SPAs of which that 

species is a qualifying feature. Determination of connectivity and assessment for Likely 

Significant Effect are fully described in Annex 15B.1. 
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Table 9.2: Special Protection Areas with Connectivity to the Project  

SPA 
Overlapping 
Designations 

Qualifying Conservation Interest  

(JNCC, 2013a) 

Distance from 
Development 

Area (km) 

Sensitive 
Receptors Scoped 

into HRA 

Relevant ES 
Chapter 

Buchan Ness 
to Collieston 
Coast 

None Regularly supports 95,000 individual seabirds including: 
guillemot (Uria aalge), kittiwake (Rissa tridactyla), herring gull 
(Larus argentatus), shag (Phalacrocorax aristotelis), fulmar 
(Fulmarus glacialis). 

 82.0 Guillemot, 
kittiwake, herring 
gull, fulmar. 

Chapter 15: 
Ornithology 
from Section 
15.12 

Firth of Forth Firth of Forth 
Ramsar, Firth 
of Forth SSSI, 
Aberlady Bay 
LNR.  

Supports populations of Annex I species: Sandwich tern, bar-
tailed godwit (Limosa lapponica), golden plover (Pluvialis 
apricaria), red-throated diver (Gavia stellata), Slavonian grebe 
(Podiceps auritus).  

Supports populations of European importance of the following 
migratory species: knot (Calidris canutus), pink-footed goose, 
redshank (Tringa tetanus), shelduck (Tadorna tadorna), 
turnstone (Arenaria interpres).  

Regularly supports 86,067 individual waterfowl including: 
scaup (Aythya marila), slavonian grebe, golden plover, bar-
tailed godwit, pink-footed goose, shelduck, knot, redshank, 
turnstone, great crested grebe (Podiceps cristatus), cormorant 
(Phalacrocorax carbo), red-throated diver, mallard (Anas 
platyrhynchos), curlew (Numenius arquata), eider (Somateria 
mollissima), long-tailed duck (Clangula hyemalis), common 
scoter (Melanitta nigra), velvet scoter (Melanitta fusca), 
goldeneye (Bucephala clangula), red-breasted merganser 
(Mergus serrator), oystercatcher (Haematopus ostralegus), 
ringed plover (Charadrius hiaticula), grey plover, lapwing 
(Vanellus vanellus), dunlin (Calidris alpina), wigeon (Anas 
penelope).  

 27.1 Bar-tailed godwit, 

red-throated diver, 

Slavonian grebe, 

turnstone, 

common scoter, 

cormorant, 

eider, 

great crested grebe, 

grey plover, 

long-tailed duck, 

red-breasted 
merganser, 

velvet scoter, 
goldeneye.  

 

Chapter 15: 
Ornithology 
from Section 
15.12 
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SPA 
Overlapping 
Designations 

Qualifying Conservation Interest  

(JNCC, 2013a) 

Distance from 
Development 

Area (km) 

Sensitive 
Receptors Scoped 

into HRA 

Relevant ES 
Chapter 

Forth Islands Isle of May 
SAC, Isle of 
May SSSI, Isle 
of May NNR. 

Supports populations of Annex I species: Arctic tern, common 
tern, roseate tern, Sandwich tern. 

Supports populations of European importance of the following 
migratory species: gannet (Morus bassanus), lesser black-
backed gull (Larus fuscus) puffin, shag. 

Regularly supports 90,000 individual seabirds including: 
razorbill (Alca torda), guillemot, kittiwake, herring gull, 
cormorant, fulmar, puffin, lesser black-backed gull, shag, 
gannet, Arctic tern, common tern, roseate tern, Sandwich tern. 

Five islands, in 
order of 
distance from 
Inch Cape 

29 to 86 (mean 
56.14) 

Arctic tern, 
common tern, 
gannet, lesser 
black-backed gull, 
puffin, guillemot, 
razorbill, kittiwake, 
herring gull, fulmar. 

Chapter 15: 
Ornithology 
from Section 
15.12 

Fowlsheugh None Supports populations of European importance of the following 
migratory species: guillemot, kittiwake. 

Regularly supports 170,000 individual seabirds including: 
razorbill, herring gull, fulmar, guillemot, kittiwake. 

 33.0 Guillemot, 
kittiwake, razorbill, 
herring gull, fulmar. 

Chapter 15: 
Ornithology 
from Section 
15.12 

Slamannan 
Plateau 

None Regularly supports a population of the Annex I species bean 
goose (Anser fablis fablis). 

  113.0 Taiga bean goose. Chapter 15: 
Ornithology 
from Section 
15.12 

St Abb’s to 
Fast Castle 

Berwickshire 
and 
Northumberlan
d Coast SAC, St 
Abb’s to Fast 
Castle SSSI. 

Regularly supports 79,560 individual seabirds including: 
razorbill, guillemot, kittiwake, herring gull, shag. 

  53.0 Razorbill, guillemot, 
kittiwake, herring 
gull 

Chapter 15: 
Ornithology 
from Section 
15.12 
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SPA 
Overlapping 
Designations 

Qualifying Conservation Interest  

(JNCC, 2013a) 

Distance from 
Development 

Area (km) 

Sensitive 
Receptors Scoped 

into HRA 

Relevant ES 
Chapter 

Upper Solway 
Flats and 
Marshes  

Upper Solway 
Flats and 
Marshes 
Ramsar, Upper 
Solway Flats 
and Marshes 
SSSI. 

Supports populations of the Annex I species: bar-tailed godwit, 
barnacle goose (Branta leucopsis), golden plover, whooper 
swan. 

Supports population of European importance of the following 
migratory species: ringed plover, curlew, dunlin, knot, 
oystercatcher, pink-footed goose, pintail (Anas acuta), 
redshank. 

Regularly supports 133,322 individual waterfowl including: 
redshank, barnacle goose, golden plover, bar-tailed godwit, 
pink-footed goose, pintail, oystercatcher, knot, whooper swan, 
curlew, lapwing, great crested grebe, cormorant, shelduck, 
mallard, scaup, goldeneye, ringed plover, grey plover, dunlin. 

  168.6 Svalbard Barnacle 
goose 

Chapter 15: 
Ornithology 
from Section 
15.12 
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9.3.3 Special Areas of Conservation 

15 Through the formal scoping process SNH identified SACs along the east coast of Scotland and 

England that support qualifying interest features that have the potential to interact with the 

Development Area or Offshore Export Cable Corridor (Table 9.3 and Figure 9.2). There are no 

designated Annex I habitats within the Development Area or Offshore Export Cable Corridor. 

However, there are a number of Annex II species within the SACs listed in Table 9.3 that may 

interact with the Development Area or Offshore Export Cable Corridor.  

16 In addition to the SACs identified above, the screening stage also highlighted other SACs 

along the north-east coast of Britain that were identified through consultation with fisheries 

organisations, to reflect the migratory patterns and foraging range of some of the Annex II 

species considered, namely: 

 River Dee SAC; and 

 River Tweed SAC. 
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Table 9.3: Special Areas of Conservation with Potential Connectivity to the Project 

SAC 
Overlapping 
Designations 

Qualifying Conservation Interest  

(JNCC, 2013b) 

Distance from 
Development 

Area (km) 

Sensitive 
Receptors 

Scoped into 
HRA 

Relevant ES 
Chapter 

Berwickshire and 
North 
Northumberland 
Coast  

Lindisfarne SPA, St 
Abb’s Head to Fast 
Castle SPA. 

Annex I habitats: sea inlets; tidal rivers; estuaries; 
mudflats and sandflats not covered by seawater 
at low tide; reefs and sea caves; lagoons; and 
several coastal/terrestrial habitats including salt 
marshes, pastures, steppes, dunes, sea cliffs and 
machair.  

Annex II species: grey seal (Halichoerus grypus). 

  52.0 Grey seal  Chapter 10: 
Metocean and 
Coastal Processes, 

Chapter 14: Marine 
Mammals from 
Section 14.13 

Firth of Tay and 
Eden Estuary 

Firth of Tay and Eden 
Estuary SPA, Firth of 
Tay and Eden Estuary 
Ramsar, Tayport - 
Tentsmuir Coast SSSI, 
Eden Estuary SSSI, 
Inner Tay Estuary 
SSSI, Eden Estuary, 
Inner Tay Estuary 
LNR. 

Annex I habitats: estuaries. 

Annex II species: common seal (Phoca vitulina). 

Sandbanks which are slightly covered by seawater 
all the time*; and, mudflats and sandflats slightly 
covered with seawater all the time*. 

  25.0 Common seal Chapter 10: 
Metocean and 
Coastal Processes, 

Chapter 14: Marine 
Mammals from 
Section 14.13 

Isle of May Forth Islands SPA, Isle 
of May SSSI. 

Annex I habitats: reef.  

Annex II species: grey seal. 

  32.0 Grey seal  Chapter 10: 
Metocean and 
Coastal Processes, 

Chapter 12: Benthic 
Ecology, 

Chapter 14: Marine 
Mammals from 
Section 14.13 
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SAC 
Overlapping 
Designations 

Qualifying Conservation Interest  

(JNCC, 2013b) 

Distance from 
Development 

Area (km) 

Sensitive 
Receptors 

Scoped into 
HRA 

Relevant ES 
Chapter 

Moray Firth None Annex I habitats: sandbanks which are slightly 
covered with seawater all the time.  

Annex II species: bottlenose dolphin (Tursiops 
truncatus). 

  142.1 Bottlenose 
dolphin  

Chapter 14: Marine 
Mammals from 
Section 14.13 

River South Esk None Annex II species: freshwater pearl mussel 
(Margaritifera margaritifera); Atlantic salmon 
(Salmo salar). 

  24.0 Freshwater 
pearl mussel;  

Atlantic 
salmon. 

Chapter 13: Natural 
Fish and Shellfish 
from Section 13.13 

River Tay None Other Annex I habitats: oligotrophic to 
mesotrophic standing waters*.  

Annex II species: Atlantic salmon.  

Annex II species: sea lamprey (Petromyzon 
marinus)*; brook lamprey (Lampetra planeri)*; 
river lamprey (Lampetra fluviatilis)*; and otter 
(Lutra lutra)*. 

  37.3 Atlantic 
salmon; sea 
lamprey;  

river lamprey. 

Chapter 13: Natural 
Fish and Shellfish 
from Section 13.13 

River Teith None Annex II species: sea lamprey; brook lamprey; 
river lamprey. 

Annex II species: Atlantic salmon*. 

  109.2 Sea lamprey; 
river lamprey; 
and Atlantic 
salmon. 

Chapter 13: Natural 
Fish and Shellfish 
from Section 13.13 
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SAC 
Overlapping 
Designations 

Qualifying Conservation Interest  

(JNCC, 2013b) 

Distance from 
Development 

Area (km) 

Sensitive 
Receptors 

Scoped into 
HRA 

Relevant ES 
Chapter 

River Dee None Annex II species: freshwater pearl mussel; 
Atlantic salmon; and otter. 

 

45.4 Atlantic 
salmon;  

Freshwater 
pearl mussel. 

 

Chapter 13: Natural 
Fish and Shellfish 
from Section 13.13 

River Tweed None Annex I habitats: Water courses of plain to 
montane levels with the Ranunculion fluitantis 
and Callitricho-Batrachion vegetation 

Annex II species: Atlantic salmon; Otter  

Annex II species: Sea lamprey*;  Brook lamprey*;  
River lamprey*   

62.8 Atlantic 
salmon;  

River lamprey; 

Sea lamprey.  

 

Chapter 13: Natural 
Fish and Shellfish 
from Section 13.13 

(*) indicates those species or habitats that are a qualifying feature, but not a primary reason, for selection of the site.  
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9.3.4 Scottish Marine Protected Areas 

17 JNCC and SNH have identified one potential nature conservation MPA in the vicinity of the 

Development Area, the Firth of Forth Banks Complex (Table 9.4 and Figure 9.3). Alternative 

potential nature conservation MPAs have also been identified that contain the Priority Marine 

Features (PMFs) identified within the Firth of Forth Banks Complex possible MPA. They are the 

Turbot Bank, proposed for sandeels and which also contains ‘subtidal sands and gravels’ and ‘shelf 

banks and mounds’, and the Norwegian boundary sediment plains also proposed for ‘offshore 

subtidal sands and gravels’ and ‘ocean quahog (Arctica islandica) aggregations’. Neither of the two 

alternative sites have potential connectivity to the Development Area or the Offshore Export Cable 

Corridor. JNCC consider that the alternative sites are of lower value with regards to the PMFs than 

the Firth of Forth Banks Complex proposed MPA. Therefore, the Firth of Forth Banks Complex has 

been scoped into the EIA process as if it’s already fully designated in relation to the Development 

Area.  
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Table 9.4: Potential MPAs and Areas of Search with Potential Connectivity to the Project  

MPA  

(SNH and JNCC, 2012;  

Scottish Government, 2013) 

Overlapping 
Designations 

Priority Marine Features 
Distance from 
Development 

Area (km) 

Sensitive Receptors 
Scoped into EIA 

Relevant ES 
Chapter 

Firth of Forth Banks Complex None Offshore subtidal sands and 
gravels, ocean quahog (Arctica 
islandica) aggregations, shelf 
banks and mounds. 

  1.2 Offshore subtidal sands 
and gravels, shelf banks 
and mounds. 

Chapter 10: 
Metocean and 
Coastal Processes 

Chapter 12: Benthic 
Ecology 
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9.3.5 Sites of Special Scientific Interest 

18 Notified features of SSSIs do not extend below the low water mark. Therefore, with the 

exception of the Firth of Forth SSSI at both of the Offshore Export Cable landfall options, 

coastal receptors are considered under Chapter 10: Metocean and Coastal Processes to 

determine interactions with the Development Area. Other mobile notified features, for 

example grey seals at the Isle of May SSSI and the Tayport – Tentsmuir Coast SSSI are also 

designated within the Natura 2000 network as qualifying interest features of the Isle of May 

SAC and the Firth of Tay,  Eden Estuary SAC and St Abb's Head to Fast Castle SPA. Therefore 

assessment of the effects on grey seals and relevant bird species through the HRA process is 

directly applicable to the assessment of the effects on the Isle of May, St Abb's Head to Fast 

Castle and Tayport to Tentsmuir SSSIs. See Table 9.5 below for SSSIs between Montrose and 

St Abb's Head and Figure 9.4 for Designated Sites of Special Scientific Interest. 
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Table 9.5: SSSIs between Montrose and St Abb's Head 

Sites of Special 
Scientific 
Interest 

(SNH, 2013a) 

Overlapping 
Designations 

Qualifying Conservation Interest 
Distance to the 
Development 

Area (km) 

Sensitive 
Receptors 

Scoped into EIA 
Relevant ES Chapter 

Barns Ness Coast None Saltmarsh, lower carboniferous, sand dunes 
and shingle. 

  49.7 Coastal receptors Chapter 10: Metocean 
and Coastal Processes 

Barnsmuir Coast None Saltmarsh, maritime cliff and shingle.   31.9 Coastal receptors Chapter 10: Metocean 
and Coastal Processes 

Eden Estuary Firth of Tay and 
Eden Estuary SPA 

Birds – aggregations of non-breeding birds, 
scrub, saltmarsh, mudflats and sand dunes. 

  33.2 Coastal receptors  

Chapter 10: Metocean 
and Coastal Processes 

Elliott Links  None Transition sand dunes and sand dunes.   20.3 Coastal receptors Chapter 10: Metocean 
and Coastal Processes 

Fife Ness Coast None Saltmarsh, lower carboniferous and maritime 
cliff. 

  26.2 Coastal receptors Chapter 10: Metocean 
and Coastal Processes 

Firth of Forth Firth of Forth 
SPA, Aberlady 
Bay LNR 

Birds – aggregations of non-breeding birds, 
northern brown argus (Aricia artaxeerxes) 
butterfly, arthropoda, paleozoic-
palaeobotany, Permian- carboniferous 
fish/amphibian, upper carboniferous, lower 
carboniferous, maritime cliff, sand dunes, 
vascular plant assemblage. 

  28.3 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 

Inner Tay Estuary Firth of Tay and 
Eden Estuary SPA 

Birds – aggregations of non-breeding birds, 
breeding bird assemblage, transition 
saltmarsh, saltmarsh. 

  43.2 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 
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Sites of Special 
Scientific 
Interest 

(SNH, 2013a) 

Overlapping 
Designations 

Qualifying Conservation Interest 
Distance to the 
Development 

Area (km) 

Sensitive 
Receptors 

Scoped into EIA 
Relevant ES Chapter 

Isle of May Isle of May SAC, 
Forth Islands SPA  

Birds – aggregations of non-breeding birds, 
grey seal and maritime cliff. 

  32.9 Coastal 
Receptors, 

Grey seal, 
Ornithological 
Receptors (see 
Table 9.2 Forth 
Islands)  

Considered as part of 
assessment on  Isle of 
May SAC in  Chapter 10: 
Metocean and Coastal 
Processes, Chapter 14: 
Marine Mammals and 
Chapter 15: Ornithology 

Montrose Basin SPA Birds – aggregations of non-breeding birds, 
transition saltmarsh, mudflats, quaternary of 
Scotland. 

  19.6 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 

Pease Bay Coast None Silurian-devonian chordate, lower 
carboniferous, maritime cliff. 

  53.7 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 

Rickle Craig - 
Scurdie Ness 

None Old red sandstone igneous, saltmarsh, 
mineralogy of Scotland, mollusc assemblage, 
maritime cliff. 

  16.6 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 

Sands of Forvie 
and Ythan Estuary 

SPA (Ythan 
Estuary, Sand of 
Forvie and Meikle 
Loch) 

Birds – aggregations of breeding birds. 79.8 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 

Siccar Point None Non-marine devonian, Caledonian structures.   54.8 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 
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Sites of Special 
Scientific 
Interest 

(SNH, 2013a) 

Overlapping 
Designations 

Qualifying Conservation Interest 
Distance to the 
Development 

Area (km) 

Sensitive 
Receptors 

Scoped into EIA 
Relevant ES Chapter 

St Abb's Head to 
Fast Castle 

SAC (Berwickshire 
and 
Northumberland 
Coast), SPA 

Birds – aggregations of breeding birds, coastal 
geomorphology of Scotland, old red sandstone 
igneous, maritime cliff. 

  54.5 Coastal 
Receptors, 
Aggregation of 
Birds. 

Chapter 10: Metocean 
and Coastal Processes 

Chapter 15: Ornithology  

St Andrews - Craig 
Hartle 

None Springs (including flushes), transition 
saltmarsh, saltmarsh, lowland neutral 
grassland, lower carboniferous, maritime cliff. 

  29.5 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 

Tayport - 
Tentsmuir Coast 

Firth of Tay and 
Eden Estuary SAC 

Birds-aggregations of non-breeding birds, 
Coastal geomorphology of Scotland, mudflats, 
common seal, beetle assemblage, sand dunes, 
vascular plant assemblage. 

  25.9 Common seal  Considered as part of 
assessment on  Firth of 
Tay and Eden Estuary 
SAC in  Chapter 14: 
Marine Mammals 

Whiting Ness - 
Ethie Haven 

None Birds–aggregations of breeding and non-
breeding birds, Small blue butterfly (Cupido 
minimus), old red sandstone igneous, lowland 
neutral grassland, non-marine Devonian, 
maritime cliff. 

  15.1 Coastal Receptors Chapter 10: Metocean 
and Coastal Processes 
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9.3.6 National and Local Nature Reserves 

19 One NNR and two LNRs (see Figure 9.5) have been identified on the east coast of Scotland. 

All National Nature Reserve (NNR) and Local Nature Reserve (LNR) sites relevant to the EIA 

for the Development Area and Offshore Export Cable Corridor are protected by other 

national or international designations (see Table 9.2, Table 9.3, Table 9.4 and Table 9.5). The 

conservation interests of the reserves with potential connectivity to the Project are all also 

qualifying features of Natura 2000 sites or notifying features of SSSIs. See Table 9.6 below 

National and Local Nature Reserves with potential connectivity to the Project.  
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Table 9.6: National and Local Nature Reserves with Potential Connectivity to the Project 

 

LNR or NNR Overlapping Designations 

Features of interest Present on Site 

(SNH, 2013b; Scotland`s National 
Nature Reserves, 2011) 

Distance from 
Development 

Area (km) 

Sensitive 
Receptors 

Scoped into 
EIA 

Relevant ES 
Chapter 

Aberlady Bay LNR Firth of Forth SPA, Firth of Forth 
SSSI 

Tidal mudflats, saltmarsh, sand dunes 
and bird assemblages. 

57.8 Bird 
Assemblages 

Chapter 15: 
Ornithology 

Eden Estuary LNR Firth of Tay and Eden Estuary SPA, 
Firth of Tay and Eden Estuary SAC, 
Eden Estuary SSSI 

Mudflats, sandbanks, saltmarsh, 
common seals and bird assemblages. 

33.2 Common seals Chapter 14: 
Marine 
Mammals 

Isle of May NNR Forth Islands SPA, Isle of May SAC, 
Isle of May SSSI 

Seals and Seabirds. 32.8 Seals 

 

 

Seabirds 

Chapter 14: 
Marine 
Mammals 

 

Chapter 15: 
Ornithology 
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Figure 9.1: Designated Special Protection Areas and Ramsar Sites 
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Figure 9.2: Designated Special Areas of Conservation 
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Figure 9.3: Potential Scottish Marine Protected Areas 
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Figure 9.4:  Designated Sites of Special Scientific Interest 
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Figure 9.5: Designated Local Nature Reserve and National Nature Reserve Sites 
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Glossary  

Acoustic Doppler 
Current Profiler 
(ADCP) 

A seabed mounted instrument that measures current velocities over a depth 
range through the water column in addition to water elevation. 

Acoustic Wave and 
Current (AWAC) 

A seabed mounted instrument that measures both surface waves, and 
current velocities over a depth range throughout the  water column in 
addition to water elevation. 

Bed  Shear Stress A measure of the force exerted on the seabed by a combination of current 
flows and wave orbital motions.  The higher the bed shear stress, the more 
likely is sediment erosion. 

Critical bed shear  
stress 

The threshold bed shear stress above which sediment erosion starts to occur; 
its value depends upon the properties of the seabed sediment, such as the 
particle size distribution. 

Energetic Means The assumption that, during cable burial, the entire volume of the trench is 
ejected into the water column; this leads to conservative estimates for 
Suspended Sediment Concentrations and sediment settling depth and allows 
for consideration of a range of cable installation methodologies. 

Forth and Tay 
Modelling System 

A numerical modelling system built specifically for Inch Cape Offshore Limited 
and Neart Na Gaoithe Offshore Wind Limited in order to assess environmental 
impacts; comprises Hydrodynamic, Spectral Wave and Particle Tracking 
modules. 

Hydrodynamic A numerical model used to predict water levels and current velocities 
throughout a model domain. 

Maximum bed shear 
stress 

 

The bed shear stress that occurs when the current caused by a passing wave 
is at its highest speed (waves cause oscillating currents, which will reach a 
peak in one direction before reversing and flowing in the opposite direction). 

Mean bed shear 
stress 

The average bed shear stress that occurs during the passage of a wave, as the 
near-bed current flows first in one direction, then in the opposite. 

Metocean Meteorology and oceanography – referring primarily to wind, waves, currents 
and water levels, plus secondary parameters such as air temperature, 
humidity, water temperature and salinity. 

Metocean Survey A survey campaign designed to measure metocean data in order to help 
characterise the environment and to support numerical modelling studies; 
key survey instruments may include wave buoys, meteorological buoys, 
Acoustic Doppler Current Profilers  and Acoustic Wave and Current meters. 
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vi  

Meteorological 
Buoys      

An instrument that measures metocean and wind data.  

Near-field The study area lying within Development Area and Offshore Export Cable 
Corridor. 

Particle Tracking A numerical model used to predict the transport, deposition, and subsequent 
erosion of a tracer (such as dredged or scoured sediment) released into the 
marine environment. 

Significant Wave 
Height 

A statistical representation of a wave train to represent the mean trough to 
crest distance.  It is defined as four times the standard deviation of the 
surface elevation. 

Suspended Sediment 
Concentrations 

A measure of the amount of particulate matter (such as sand or silt) held 
suspended within the water column. 

Spectral Wave A numerical model used to predict wave heights, periods and directions 
throughout a model domain. 

Wave Buoy A floating anchored device that is used to measure the movement of the 
water surface which can be analysed to determine wave statistics such as 
significant wave height, period and direction. 

Abbreviations and Acronyms 

ADCP Acoustic Doppler Current Profiler 

AWAC Acoustic Wave and Current 

BGS British Geological Survey 

CD Chart Datum 

Cefas Centre for Environment, Fisheries and Aquaculture Science 

COWRIE Collaborative Offshore Wind Research into the Environment 

DECC Department of Energy and Climate Change 

DTI Department of Trade and Industry 

EIA  Environmental Impact Assessment 

ES Environmental Statement 

FF Far-field 

FTMS Forth and Tay Modelling System 

FoF Firth of Forth  
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FTOWDG Forth and Tay Offshore Wind Developers Group 

GBS Gravity Base Structure 

HD Hydrodynamic 

ICOL  Inch Cape Offshore Limited 

JNCC Joint Nature Conservation Committee 

LNR Local Nature Reserve 

MPA Marine Protected Area 

MS Marine Scotland 

MS-LOT Marine Scotland Licencing Operations Team 

MSS Marine Scotland Science 

NF Near-field 

NnG Neart Na Gaoithe  

NNR National Nature Reserve 

OfTW Offshore Transmission Works 

OSP Offshore Substation Platform 

PSD Particle Size Distribution 

PT Particle Tracking 

SAC Special Area of Conservation 

SAS Surfers Against Sewage 

SEA Strategic Environmental Assessment 

SPA Special Protection Area 

SSC Suspended Sediment Concentrations 

SSSI Site of Special Scientific Interest 

SW Spectral Wave 

UKCIP UK Climate Impacts Programme 

UKHO  UK Hydrographic Office 

WTG  Wind Turbine Generator 
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10 Metocean and Coastal Processes 

10.1 Introduction  

1 This chapter provides an assessment of the predicted effects of the construction, operation 
and decommissioning of the Inch Cape Offshore Wind Farm and Offshore Transmission 
Works (OfTW) within the Development Area and Offshore Export Cable Corridor upon 
metocean and coastal processes. 

2 “Metocean” refers to meteorology and oceanography; the main processes of interest are 
water levels, currents and waves.  “Coastal processes” is a generic term that refers to the 
physical processes affecting the form and evolution of the coastal zone, through sediment 
erosion, transport and deposition.  A coastal processes study considers phenomena such as 
suspended sediment concentrations (SSC), seabed features (such as sand banks and ripples), 
and large-scale sediment transport pathways (which in turn influence beach replenishment, 
coastal erosion/flooding, and similar issues).   

3 The Environmental Impact Assessment (EIA) for the Inch Cape Offshore Wind Farm and 
Offshore Transmission Works (OfTW) will consider metocean and coastal processes within 
the near-field environment (i.e. encompassing the Development Area or Offshore Export 
Cable Corridor) in addition to the far-field environment (for example the coastal zone). 

4 The following documents support this chapter: 

• Appendix 10A: Metocean and Coastal Processes Assessment; 

• Annex 10A.1: Development Area Baseline Description; 

• Annex 10A.2: Modelled Baseline Plots; 

• Annex 10A.3: Wave Climate Analysis Methodology; 

• Annex 10A.4: Bed Shear Stress Analysis Methodology; 

• Annex 10A.5: Modelling of Structures Methodology; 

• Annex 10A.6: Development Area Scour Potential Assessment; 

• Annex 10A.7: Modelled Assessment Plots; 

• Appendix 10B: Data Gap Analysis and Data Review; 

• Appendix 10C: Hydrodynamic and Spectral Wave Model Calibration and Validation; 

• Appendix 10D: Proposed Methodology for Metocean and Coastal Processes Assessments; 

• Appendix 10E: Stakeholder Consultation; and 

• Appendix 10F: Regional Coastal Processes Baseline Description. 
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5 Changes to metocean and coastal processes, due to the Wind Farm and OfTW, may have 
indirect impacts on a range of other receptors.  These are discussed in the following 
chapters: 

• Chapter 12: Benthic Ecology; 

• Chapter 13: Natural Fish and Shellfish; 

• Chapter 14: Marine Mammals; 

• Chapter 15: Ornithology; 

• Chapter 17: Cultural Heritage and Marine Archaeology; 

• Chapter 18: Commercial Fisheries; 

• Chapter 19: Shipping and Navigation; and 

• Chapter 21: Other Human Activities. 

10.1.1 Consultation 

6 The consultation  process is outlined below: 

• The Scoping Report for the Inch Cape Offshore Wind Farm was developed by ICOL 
(formerly SeaEnergy Renewables Limited) and submitted for review in August 2010 
(SeaEnergy Renewables Limited, 2010). 

• The Scoping Opinion was produced by Marine Scotland in response to the Scoping 
Report.  This collated responses from other stakeholders and was issued to ICOL in 
March 2011 (Marine Scotland, 2011). 

• A methodology statement outlining the intended approach to the metocean and coastal 
processes modelling and impact assessment for the Wind Farm and Neart na Gaoithe 
offshore wind farm was developed and issued to Marine Scotland in February 2011 
(Appendix 10D). 

• Feedback on the proposed approach to impact assessment was received from Marine 
Scotland (on behalf of all relevant stakeholders) in April 2011 (Appendix 10E). 

• Response to the feedback was issued by ICOL and Mainstream Renewable Power in May 
2011 (Appendix 10E). 

7 In addition to the formal Scoping Opinion and methodology statement consultation, further 
informal consultation has been undertaken in relation to the assessment of the impacts of 
the Wind Farm and OfTW with relevant stakeholders.  The information received through this 
consultation, together with the formal Scoping Opinion, response to the methodology 
statement consultation and recognised best practice, has informed the methodology and 
scope for the assessment of the impacts on metocean and coastal processes presented in 
this chapter. 
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8 The stakeholders accepted the proposed methodology, and stated that “The proposed 
methodology is rigorous and well thought out. The proposed modelling methodology is 
particularly impressive” (response from Marine Scotland to the proposed methodology – see 
Appendix 10E). 

9 However, a number of specific clarifications were requested in the Scoping Opinion and in 
the response to the methodology statement.  These have all been addressed, and are 
summarised in Table 10.1.  

Table 10.1: Consultation Summary 

Document Consultee Comment Project Response 

Scoping 
Report 

Scottish 
Natural 
Heritage 

Requested focused 
survey work for the 
Development Area on 
bathymetry, sediment 
type and seabed 
features at the site.  

A comprehensive programme of 
surveys has been undertaken 
including geophysical, geotechnical, 
metocean and sediment 
characterisation.  A summary of these 
surveys can be found in Table 10.4, 
Section 10.2.1.  The results  of these 
surveys have informed the metocean 
and coastal processes assessment. 

Marine 
Scotland 
Science (MSS) 
via Marine 
Scotland 
Licencing Team 
(MS-LOT)  

Requested inclusion of 
indicative Wind 
Turbine Generator 
(WTG) layouts.  

An indicative WTG layout is used 
within the metocean and coastal 
processes assessment.  The layout was 
selected to represent the worst case 
for metocean impacts (see Section 
10.7 and Figure 10.20 for the 
modelled layout).   

MSS via MS-
LOT 

Installation 
methodologies for the 
entire infrastructure, 
including the inter-
array cabling and the 
scour protection, 
must be detailed to 
allow assessment of 
associated impacts.  

A number of potential installation 
methodologies for the Project are 
outlined in the Design Envelope 
described in Chapter 7 : Description of 
Development.  The parameters that 
were identified as creating the worst 
case scenarios in terms of impacts to 
metocean and coastal processes were 
selected from the Design Envelope 
and have been summarised in Section 
10.1.3.  These parameters have been 
applied in this assessment.  

MSS via MS-
LOT 

Details of the baseline 
wind data sources 
requested.  

Long term measured and modelled 
wind data were obtained from the UK 
Meteorological Office for use in the 
metocean and coastal processes 
assessment (see Section 10.2.1).  
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Document Consultee Comment Project Response 

MSS via MS-
LOT 

Within the 
“Suspended 
Sediment” section [of 
the method 
statement], more 
detail and references 
were requested to 
support the statement 
regarding the likely 
seasonal nature of SSC 
levels.  

SSC levels are likely to be higher in 
winter due to the more energetic 
wave regime and increased bed 
disturbance.  SSC under winter 
conditions was estimated using the 
well-known approach based on 
Soulsby (1995), and using wave, 
current and seabed sediment samples 
collected in support of the Project (see 
Section 10.2.1; Appendix 10A, Annex 
10A.1 Section 10A.1.7, and Appendix 
10F Section 8). 

Methodology 
Statement 

MSS via MS-
LOT 

Identification of 
sensitive receptors 
queried. 

Section 10.2.5 identifies the processes 
and receptors that are considered 
within the assessment.  Note that this 
chapter generally examines changes 
to physical processes whilst other 
chapters consider the impacts that 
those changes may have on other 
receptors (e.g. benthic ecology).  The 
specific chapters and sections, which 
detail the receptors which are 
indirectly impacted by changes in 
metocean and coastal processes, are 
summarised in the introduction 
above. 

More detail requested 
on the reasoning 
behind the 
measurements taken 
during the surveys. 

Additional detail was provided in a 
response to MSS and MS (see 
Appendix 10E).  The targeted survey 
campaigns obtained sufficient 
information to enable construction, 
calibration and validation of the 
metocean numerical modelling 
system, parameterisation of the 
baseline, and inputs for the metocean 
and coastal processes assessment (see 
Section 10.2.1).  The Data Gap Analysis 
and Data Review in Appendix 10B 
provides detail on assessment of the 
survey measurements’ adequacy in 
context with the impact assessment 
requirements (Appendix 10B, Section 
3). 
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Document Consultee Comment Project Response 

Assessment methods 
for sediment regime 
queried, especially 
with respect to 
sandbank stability and 
bed forms. 

The study has fully considered the 
potential impact of the development 
on different aspects of the sediment 
regime.  This includes changes to:  

• sediment transport pathways, 
sources and sinks;  

• bed forms and features (including 
sandbanks and sandbank 
stability);  

• erosion;  

• deposition; 

• suspended load and SSC; and  

• bed load.   

Definitions of 
cumulative and in-
combination 
requested. 

This has been addressed, and is 
clarified in Section 10.7 and Chapter 4: 
Process and Methodology, Section 4.7. 

 

10.1.2 Policy and Plans 

10 The UK Marine Policy Statement (HM Government, 2011) and Scotland’s National Marine 
Plan – Pre-consultation Draft (The Scottish Government, 2011) outline the objectives and 
issues associated with offshore wind farm developments (amongst other marine related 
issues).  These policies note that offshore wind farm foundation designs are likely to have an 
effect on hydrodynamics and consequent sediment movement.  This includes potential 
scouring of sediments around the substructures of Wind Turbine Generators (WTGs). 

11 The Marine Renewable Energy and the Natural Heritage: An Overview and Policy Statement 
(Scottish Natural Heritage, 2008) also provides high level guidance on the potential issues 
and appropriate mitigation measures for a range of developments, including offshore wind 
farms.  With regard to metocean and coastal processes, it suggests that the Wind Farm and 
OfTW in the Development Area operational phase may attenuate waves and tides, and that 
these effects should be understood by undertaking modelling-based assessments at the 
design stage.  This chapter describes the modelling-based assessments that have been 
undertaken. 

10.1.3 Design Envelope and Embedded Mitigation 

12 The potential development parameters and scenarios are defined as a Design Envelope and 
presented in Chapter 7: Description of Development.  The assessment of potential impacts 
on metocean and coastal processes is based upon the worst case scenario as identified from 
this Design Envelope, and is specific to the potential impacts assessed in this chapter.   
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13 Key parameters for the worst case scenario for each potential impact are detailed in Tables 
10.2 and 10.3 and Appendix 10A, Sections 10A.1.2.1 and 10A.4.7.  For this assessment these 
include consideration of the design, construction and operation of: WTGs, meteorological 
masts (met masts), foundation and substructures, Offshore Substation Platforms (OSPs), 
inter-array cables and export cables.  

14 For the WTGs, OSPs and met masts, Gravity Base Structures (GBS) represent a worse case 
than jacket foundations for: 

• Impacts on water levels, currents and waves, and thus on the wider sediment transport 
regime.  This is because GBS offer the greatest total blocking effect to the passage of 
currents and waves (i.e. they have the greatest cross-sectional area within the water 
column). 

• Pre-installation dredging, and consequent impacts on SSC and seabed features.  This is 
because the dredged sediment volumes are significantly larger than would be produced 
by drilling for jacket foundations. 

• Jackets represent a worse case for sediment scour and associated impacts, since scour 
protection will be built into any GBS foundation concept. 

• For cable installation (both Offshore Export Cables and inter-array cables) a variety of 
cable installation methodologies are considered.  For the purposes of this assessment it 
is assumed that the entire trench volume is suspended.  This is a conservative 
assumption which provides a consideration of all potential cable installation 
methodologies.  For the purposes of this assessment any installation methodology, 
which results in suspension of the entire trench volume, is known as installation by 
energetic means. 

Table 10.2: Worst Case Scenario Definition – Development Area 

Potential Impact Design Envelope Scenario Assessed 

Construction (and Decommissioning) 

Modification to water levels due 
to the presence of construction 
vessels. 

Specific parameter are not explicitly included in the Design 
Envelope scenario for impacts resulting from construction 
vessels as conclusions are taken from the existing evidence 
base  

Modification to currents due to 
the presence of installation 
vessels. 

As per the modification to water levels due to the presence of 
construction vessels. 

Modification to waves due to the 
presence of installation vessels. 

As per the modification to water levels due to the presence of 
construction vessels. 
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Potential Impact Design Envelope Scenario Assessed 

Increase in SSC due to dredging 
prior to GBS installation. 

Release of sediment due to foundation dredging prior to GBS 
installation have been modelled using the following 
parameters: 

• Maximum volume of dredged material per WTG = 
28,503 m3, as per the Design Envelope for 65 m 
diameter GBS (based on an inverted truncated conical 
pit with depth five metres, top (sea bed surface) 
diameter 95 m, and base diameter 75 m). 

• Maximum volume of dredge material per OSP = 
114,012 m3 as OSPs have been modelled as four tightly 
spaced WTGs. 

• Number of structures assessed = 213 WTGs, five OSPs 
and three met masts.  These were considered for 
scenarios based on both the minimum spacing of 
structures (to investigate overlap of impacts) and the 
maximum coverage of the Development Area (to 
investigate the greatest area of impact).   

This scenario also covers the potential impacts of drilling for 
jacket foundations, which would produce significantly smaller 
sediment volumes than GBS dredging. 

It should also be noted that the modelled scenario considers 
both impacts from single GBS locations and the macro effect 
across the Development Area.  For this assessment the worst 
case estimate of dredged material has been used for the 
model.  In reality, it is unlikely that the largest excavations will 
be necessary across the entire Development Area and 
therefore the results should be considered as conservative at 
a macro level.  (Appendix 10A, Section 10A.1.2.1 and 10A.4.7) 

Increase in SSC due to scour pit 
formation around jacket 
foundation structures. 

Release of sediment due to scour around jacket structures: 

• WTG/OSP/met mast jacket leg diameter = three 
metres. 

• Jacket leg spacing for WTG/OSP/met mast = 20 m, 30 
m, 40 m and 60 m (a range was tested for sensitivity). 

• Number of structures assessed = 213 WTGs, five OSPs, 
three met masts.  These were considered for scenarios 
based on both the minimum spacing of structures (to 
investigate overlap of impacts) and the maximum 
coverage of the Development Area (to investigate the 
greatest area of impact).   
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Potential Impact Design Envelope Scenario Assessed 

Increase in SSC due to inter-array 
cable burial. 

As per the modelled scenario for the Offshore Export Cable 
Corridor (see Table 10.3).  The modelling location closest to 
the Development Area was considered as representative of 
the Development Area due to the homogeneity in sediment at 
this location and across the Development Area.  The 
installation methodology is by energetic means. 

Modification to seabed features 
due to deposition of sediment 
from GBS dredging. 

Deposition of suspended sediment as per "Increase in SSC due 
to dredging prior to GBS installation" (above). 

Modification to seabed features 
due to deposition of sediment 
from jacket scour. 

Deposition of suspended sediment as per "Increase in SSC due 
to scour pit formation around jacket foundation structures" 
(above). 

Modification to seabed features 
due to deposition of sediment 
from inter-array cable burial. 

Deposition of suspended sediment as per "Increase in SSC due 
to inter-array cable burial" (above). 

Modification to seabed features 
due to impacts from jack-up 
vessels. 

Impacts resulting from jack-up vessels are taken from the 
existing evidence base. 

Operation 

Modification to water levels due 
to the presence of maintenance 
vessels. 

Impacts resulting from maintenance vessels are taken from 
the existing evidence base. 

Modification to currents due to 
the presence of maintenance 
vessels. 

As per the modification to water levels due to the presence of 
maintenance vessels. 

Modification to waves due to the 
presence of maintenance vessels. 

As per the modification to water levels due to the presence of 
maintenance vessels. 



Physical Environment 
METOCEAN AND COASTAL PROCESSES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 9 of 87 

Chapter 

10 

Potential Impact Design Envelope Scenario Assessed 

Modification to water levels due 
to the presence (blocking effect) 
of subsurface structures. 

In order to represent the impact of the WTG, OSP and met 
mast substructures a scenario was chosen to represent both 
the spread of infrastructure across the entire Development 
Area to consider local impacts, and the total Project blocking 
area to consider macro impacts.  The modification of 
hydrodynamics due to the presence of GBS is represented by: 

• Number of WTGs modelled = 328.  This is a 
deliberately conservative number of WTGs that 
represents complete the maximum coverage of the 
Development Area at the minimum proposed spacing 
of WTGs and therefore allows assessment across the 
entire Development Area. 

• In order to ensure that the conclusions are not 
unrealistically conservative a GBS diameter of 50 m has 
been used.   When combined with the modelled 
number of substructures, the total blocking area 
exceeds that of the large Design Envelope GBS 
diameter (65 m) combined with the smaller Design 
Envelope maximum number of WTGs (213) plus OSPs 
and met masts. 

• These scenarios combined ensure that a 
representative local and macro worst case is 
represented. 

Modification to currents due to 
the presence (blocking effect) of 
subsurface structures. 

As per the modification to water levels due to the presence of 
subsurface structures. 

Modification to waves due to the 
presence (blocking effect) of 
subsurface structures. 

As per the modification to water levels due to the presence of 
subsurface structures. 

Modification to seabed features 
and the far-field sediment 
transport regime due to the 
presence of subsurface structures 
and the effects of these on the 
hydrodynamic and wave regimes. 

As per the modification to water levels due to the presence of 
subsurface structures. 

Increase in SSC due to inter-array 
cable re-burial. 

As per the equivalent scenario for the construction phase. 

Modification to seabed features 
due to deposition of sediment 
from inter-array cable re-burial. 

As per the equivalent scenario for the construction phase. 
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Table 10.3: Worst Case Scenario Definition – Offshore Export Cable Corridor 

Type of Effect Scenario Assessed 

Construction (and Decommissioning) 

Modification to water levels due 
to the presence of installation 
vessels. 

Specific parameter are not explicitly included in the Design 
Envelope scenario for impacts resulting from construction 
vessels as conclusions are taken from the existing evidence 
base 

Modification to currents due to 
the presence of installation 
vessels. 

As per the modification to water levels due to the presence of 
installation vessels. 

Modification to waves due to the 
presence of installation vessels. 

As per the modification to water levels due to the presence of 
installation vessels. 

Increase in SSC due to Offshore 
Export Cable burial. 

Release of sediment during cable burial: 

• Trench depth = two metres.  The range of cable burial 
depths is zero to three metres, with protection where 
burial is not feasible; the target depth is one metre.  
Two metres was chosen as being sufficiently 
conservative to represent the macro impacts of SSC 
from burial across the Offshore Export Cable Corridor. 

• Trench width = one metre. Three indicative lengths of 
cable were assessed, to cover the range of sediments 
found across both the Offshore Export Cable and inter-
array cables.  These were each five kilometre lengths – 
one near the shore end of the Offshore Export Cable, 
one near the mid-point, and one near the 
Development Area, as seen in Figure 10.19. 

• Installation of the Offshore Export Cable is by energetic 
means. 

• The rate of cable burial depends on a number of 
factors, such as the vessel used, the water depth, the 
technique employed and the sediment type.  The 
Design Envelope details the cable lay rate which will be 
between 300 – 500 m/hr.  For the purposes of 
assessment the average burial rate of 400 m/hr per 
hour was used.  In practice the scale of the other 
assumptions that would affect the resulting impacts, 
such as the volume of the discharged material, far 
exceeds the very small potential variation that might 
result if a different lay rate was modelled.  As such this 
is considered an appropriate parameter to represent a 
worse case.   
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Type of Effect Scenario Assessed 

Modification to seabed features 
due to deposition of sediment 
from Offshore Export Cable 
burial. 

Deposition of suspended sediment as per "Increase in SSC due 
to Offshore Export Cable burial" (above). 

Operation 

Modification to water levels due 
to the presence of maintenance 
vessels. 

Impacts resulting from maintenance vessels are taken from 
existing evidence base.   

Modification to currents due to 
the presence of maintenance 
vessels. 

As per the modification to water levels due to the presence of 
maintenance vessels. 

Modification to waves due to the 
presence of maintenance vessels. 

As per the modification to water levels due to the presence of 
maintenance vessels. 

Modification to water levels, 
currents and waves due to the 
presence (blocking effect) of 
subsurface structures. 

No effect assessed: the Offshore Export Cable will offer either 
no, or minimal blocking, of currents and waves. 

Increase in SSC due to Offshore 
Export Cable re-burial. 

As per the equivalent scenario for the construction phase. 

Modification to seabed features 
due to deposition of sediment 
from Offshore Export Cable re-
burial. 

As per the equivalent scenario for the construction phase. 

 

15 A range of Embedded Mitigation measures to minimise environmental effects are captured 
within the Design Envelope (see Section 4.5.2).  The assessment of effects on metocean and 
coastal processes has taken account of the following Embedded Mitigation measures: 

• A study will be carried out to predict the effects of secondary scour from cable 
protection and to inform design with the intention of reducing secondary scour. Scour 
protection will be built into any GBS concepts (if these are employed).   

• If the GBS foundation option is chosen, sediment dredged during preparation work for 
installation will be reused within the works where practicable.  This will manage the 
deposition of sediment across the Development Area. 

• Cables will be suitably buried or will be protected by other means when burial is not 
practicable. 

16 These measures would be delivered as part of the Project (see Appendix 7A: Draft 
Environmental Management Plan, Section 7A.5). 
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10.2 Baseline Environment  

10.2.1 Data Sources 

17 The main metocean and coastal processes and parameters that are relevant to this 
assessment include: 

• Water level; 

• Tidal currents; 

• Wave heights; 

• SSC; and  

• Sediment transport regime.  

18 In order to provide a robust description of the baseline and define these parameters, an 
extensive review of available data was undertaken, including a gap analysis to identify any 
additional information that would be required for the metocean and coastal processes 
assessment.  Full details of this data review and gap analysis are provided in Appendix 10B.  
Two main sources of data were utilised: 

• Data collected on behalf of the Project, through dedicated metocean, geophysical, 
geotechnical and ecological survey campaigns; and 

• Other data sources, such as supporting information on the Project and third party data 
sets. 

19 The key contributing data types that are relevant to the metocean and coastal processes 
assessment are as follows:  

• Wave data – Statistical details on average and extreme wave heights, periods, 
directionality and other relevant parameters.  Data were collected through the 
deployment of moored wave buoys or seabed mounted Acoustic Wave and Current 
(AWAC) meters deployed in or around the Development Area.  Additionally, longer term 
third party data sets were obtained from hindcast models, which are validated against 
measured data sets. 

• Tidal data – Statistical details on tidal heights, current speeds and other relevant 
parameters.  Data were collected through the deployment of Acoustic Doppler Current 
Profilers (ADCPs) or AWACs.  Longer term and independent data sets (both measured 
and modelled) were obtained from third parties. 

• Bathymetric data – Water depth and seabed profile mapping collected through 
geophysical survey which uses acoustic measurements to provide a high resolution map 
of the seabed. 

• Sediment and suspended sediment data – Data on the seabed, material characteristics 
collected through grabbing seabed sediment samples and deploying sediment traps.  In 
order to give spatial context across the Development Area and Offshore Export Cable 
Corridor and at depths beyond the seabed surface, analysis of this data is carried out in 
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conjunction with geophysical and geotechnical data to provide maps of sediment 
characteristics. 

20 These sources and types of data are outlined in Table 10.4 and Table 10.5. 

21 Figure 10.1 (metocean) and Figure 10.2 (geophysical and geotechnical) show the location of 
surveys undertaken for the Project in support of the metocean and coastal processes 
assessment.  Full details of the relevant surveys undertaken for the Project are provided in 
the referenced survey reports.  Appendix 10A, Annex 10A.1 provides details of the baseline 
conditions, and has been based in part on these surveys. 

Table 10.4: Data Collected on Behalf of the Project 

Data Source Study/Data 
Name Survey Overview 

ICOL / Neart 
Na Gaoithe 
(collected by 
Partrac) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Metocean survey 
(Partrac, 2010) 

Metocean data in and around the Development Area: 

• Four ADCP moorings situated across the FTOWDG area 
with one in the Development Area; seven months of 
data from December 2009 to July 2010; both 
elevations and current velocity profiles measured; 

• Four moored wave buoys situated across the FTOWDG 
area with one in the Development Area; seven months 
of data from December 2009 to July 2010; wave 
heights, periods and directions measured; 

• One meteorological buoy moored at Neart na Gaoithe; 
seven months of data from December 2009 to July 
2010; wind velocity and other meteorological 
parameters measured; 

• One AWAC meter deployed at Neart na Gaoithe for 
two months from May 2010, to measure near-bed 
currents, turbulence and Total Suspended Solids 
(inferred from optical backscatter); 

• Limited suspended sediment concentration data at 
Neart na Gaoithe collected on 12 July 2010 (six 
samples at each of three depths in the water column); 
and 

• A Particle Size Distribution (PSD) obtained from a 
sediment trap deployed at Neart na Gaoithe during the 
main metocean survey.  
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Data Source Study/Data 
Name Survey Overview 

ICOL 
(collected by 
iXSurvey) 
 
 
 
 
 
 
 
 
 
 

Geophysical 
surveys 
(Development 
Area – IXSurvey, 
2011 and 
Offshore Export 
Cable Corridor – 
Osiris Projects, 
2012a, 2012b) 

Geophysical surveys covering the entire Development Area and 
Offshore Export Cable Corridor, to provide information on 
seabed bathymetry, seabed features, and sediment 
distribution: 

• Multi Beam Echo Sounder (provided two metres 
resolution bathymetry data); 

• Single Beam Echo Sounder; 

• Side Scan Sonar; and 

• Sub-Bottom Profiler. 

ICOL 
(collected by 
Fugro) 

Geotechnical 
survey (Fugro, 
2011, 2012) 

Geotechnical surveys within the Development Area, to provide 
details of the vertical sediment profile: 

• Three boreholes drilled in September 2011 near the 
proposed met mast location; and 

• Nine additional boreholes drilled in February/March 
2012 to give wider spatial coverage of the 
Development Area. 

ICOL 
(collected by 
AMEC) 

Benthic surveys 
(see Appendix 
12A: Benthic 
Ecology Baseline 
Development 
Area) 

Benthic surveys within the Development Area, which included: 

• 113 grab samples of surface sediment (59 within the 
Development Area), collected between March and 
May 2012, which were analysed to obtain PSD 
information; and 

• Limited Suspended Sediment Concentration data 
collected in the Development Area in May 2012 (14 
samples at various locations and depths in the water 
column). 

ICOL 
(collected by 
EMU Ltd) 

Benthic surveys 
(see Appendix 
12C: Benthic 
Ecology Baseline 
Offshore Export 
Cable Corridor) 

Benthic surveys within the Offshore Export Cable Corridor, 
which included: 

• Six grab samples of surface sediment along the 
proposed cable corridor, collected in July 2012, which 
were analysed to obtain PSD information. 

 

Table 10.5: Other Data Sources used in the Assessment 

Data Source Study/Data Name Data Theme(s) Data Location 

ICOL / Mainstream Scoping Studies Environmental 
baseline 

Development 
Area 

HR Wallingford 
reports 

Review of existing information 
(HR Wallingford, 2010) 
Various background reports 
(engineering and survey design) 

Water quality 
(turbidity); 
environmental 
baseline 

East coast of 
Scotland/At 
Development 
Area 
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Data Source Study/Data Name Data Theme(s) Data Location 

ICOL Inch Cape Design Envelope Project design 
parameters 

Development 
Area and 
Offshore Export 
Cable Corridor 

Mainstream Neart na Gaoithe Design 
Envelope 

Project design 
parameters 

Neart na Gaoithe 
site 

Seagreen Scoping Report (Seagreen Wind 
Energy, 2011) 

Project design 
parameters 

Firth of Forth 
site 

Intertek METOC (for 
ICOL) 

The Forth and Tay Modelling 
System (FTMS, developed 
specifically for this assessment) 

Metocean 
(hydrodynamics 
and waves); 
sediments 

Regional Study 
Area, 
Development 
Area, Offshore 
Export Cable 
Corridor 

Joint Nature 
Conservation 
Committee (JNCC) 
 

UK SeaMap 2010 (McBreen et 
al., 2011) 

Seabed habitats/ 
landscapes 

East coast of 
Scotland 
 

Scottish Natural 
Heritage 

Coastal Cells in Scotland: Cell 1, 
St Abb’s Head to Fife Ness; Cell 
2, Fife Ness to Cairnbulg Point 
(Ramsay and Brampton, 2000a, 
2000b) 

Shoreline 
processes 

East coast of 
Scotland 
 

British Geological 
Survey (BGS) 

Tay and Forth: Seabed 
Sediments (BGS, 1986a), Solid 
Geology (BGS, 1986b), 
Quaternary Geology (BGS, 1987) 
General geology and sediment 
maps: Holmes (1977); Holmes et 
al. (1993); Holmes et al.(2004); 
Pantin (1991); Gatliff et al. 
(1994) 
BGS online core and surface 
grab sample archives 

Geology, 
sedimentology, 
sediment features, 
sediment thickness 
and sediment 
transport 

Tay and Forth 

UK Hydrographic 
Office (UKHO) 

Various contemporary charts 
(Admiralty Charts 175 and 190); 
Tide Tables; Co-tidal Charts 

Bathymetry, tidal 
streams,  water 
levels 
 

East coast of 
Scotland 
 

C-MAP Electronic chart database (C-
MAP, 2007) 

Bathymetry East coast of 
Scotland 

British Oceanographic 
Data Centre and 
Proudman 
Oceanographic 
Laboratory 

Data inventories and data 
holdings 

Current 
measurements 
Wave 
measurements 
Surge data 

Various port and 
offshore sites 
 

Scottish Environment 
Protection Agency 

River inflows Freshwater/ 
sediment inputs 

Major rivers 
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Data Source Study/Data Name Data Theme(s) Data Location 

Centre for 
Environment, 
Fisheries, and 
Aquaculture Science 
(Cefas) 

WaveNet data inventory and 
data holding (Cefas, 2011) 

Wave 
measurements 

Firth of Forth 

UK Met Office Data summary Meteorological 
data 

Eastern Scotland 

Coastal Councils Shoreline Management Plans Shoreline 
processes, coastal 
processes 

Tayside; Fife; 
East Lothian; 
Angus 

Department of Trade 
and Industry (DTI); 
Department for 
Business, Enterprise 
and Regulatory 
Reform 

Strategic Environmental 
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Figure 10.1: Metocean Surveys Undertaken to Support the Project 

 

Figure 10.2: Geophysical, Geotechnical and Other Environmental Surveys Undertaken to 
Support the Project 
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10.2.2 Baseline – Regional Study Area  

22 To reflect the fact that the assessment considers effects upon metocean and coastal 
processes in the near- and far-fields, the Regional Study Area captures both the local 
environment (i.e. the Development Area and Offshore Export Cable Corridor) and the wider 
regional environment (i.e. the marine offshore areas around the proposed Neart na Gaoithe 
and Firth of Forth projects, coastal waters, and the east Scottish coastline).  The near-field 
encompasses just the Development Area and the Offshore Export Cable Corridor, while the 
far-field describes all other locations, including the Scottish coastal zone. 

23 The northerly and southerly extents of the Regional Study Area are defined by coastal 
sediment cell boundaries (Ramsay and Brampton, 2000a and 2000b).  The study area also 
encompasses the upper reaches of the Firths of Forth and Tay, and extends far enough 
offshore to encompass the Development Area and Offshore Export Cable Corridor and the 
Neart na Gaoithe and Firth of Forth projects.  The Regional Study Area is shown in Figure 
10.3.   

24 The domain of the numerical model, the Forth and Tay Modelling System (FTMS), extends 
beyond the limits of the Regional Study Area – extending further offshore, and further south 
along the English coast.  This ensures that all far-field processes will be fully captured within 
the model domain.  The FTMS domain is shown in Figure 10.3, in relation to the Regional 
Study Area. 

25 The FTMS was developed specifically to undertake the metocean and coastal processes 
assessments for the Wind Farm and OfTW and the Neart na Gaoithe wind farms.  It was 
constructed and validated using metocean survey data collected on behalf of the Project 
(Table 10.4), which were supplemented by third party data (Table 10.5).  The main 
components of the FTMS are: a hydrodynamic model to replicate water levels and tidal 
currents; a wave model to replicate wave propagation; and a sediment model to replicate 
the transport and deposition of disturbed or released sediment.  Further details of the FTMS 
are provided in Section 10.4.2. 

26 The existing physical environment within the Regional Study Area has been described using a 
range of field data, existing literature and model outputs informed by a survey campaign.  
The baseline metocean and sediment regimes on a regional basis are described in full in 
Appendix 10F, Sections 7 and 8. 
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Figure 10.3: Geographical Overview of the Regional Study Area and FTMS Domain 
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10.2.3 Baseline – Development Area 

27 In addition to the regional description of baseline conditions, a more detailed analysis of the 
Development Area has been undertaken.  This analysis uses the site-specific data obtained during 
the surveys described in Table 10.4.  This analysis considered bathymetry and seabed sediments, 
physical oceanographic processes (tides, and waves during both average and storm events), and 
the sediment (suspended and bedload) transport regime.  The full details of this analysis are 
provided in Appendix 10A, Annex 10A.1; the following provides a summary.  

Water Levels and Currents 

28 Water depths within the Development Area (encompassing about 150 km2) range between 35.5 m 
and 63.3 m Chart Datum (CD), with a mean water depth of 49.3 m CD.  The mean spring tide range 
is approximately 4.6 m. 

29 The tidal currents are strongly rectilinear in form with a principle tidal axis orientated north to 
north north-east and south south-west.  The peak spring tidal currents are normally within 0.6 m/s 
– 0.7 m/s.  Corresponding peak neap current speeds are approximately 0.3 m/s – 0.4 m/s.  The 
peak total current speed recorded during the metocean survey during a storm event reached 
approximately 1.05 m/s. 

Wave Regime  

30 The Development Area receives waves most frequently from a north north-easterly direction (22.5 
degrees); mean wave periods range between two and nine seconds; and significant wave heights 
up to 6.2 m were recorded by in situ instrumentation.  Waves also arrive from both the south-
eastern and south-western quadrants but these form only a minor component of the wave 
direction spectrum.  Wave breaking rarely occurs at the Development Area; only under extreme 
marine conditions. 

Sediment Regime 

31 The seabed forms a broad oval plain with a shallower region in the centre of the Development Area 
and deeper regions in pockets across the area, especially in the south-eastern region.  The seabed 
is characterised by two main geomorphological features which are sandbank areas, one in the 
northwest and a shallower bank in the centre of the Development Area.  There are no other major 
features.  These sandbank areas have a relief of approximately 12 m – 17 m above the surrounding 
seabed.  Across the Development Area there is an almost complete absence of bedform features.  
Megaripples are faintly discernible on open plain areas and are often associated with shallower, 
gravel-rich areas.   This suggests the Development Area is not highly dynamic. 

32 Surficial sediments form a relatively thin veneer (0 m – 0.5 m thick) and are characterised 
dominantly by medium sand (distributed across the Development Area, including in deeper areas), 
with generally a minor mud fraction and a variable gravel component.  Where gravel is present in 
minor amounts it is generally ‘very fine’ to ‘fine’ (two to eight millimetres), whereas in areas of 
richer gravel deposits particle sizes can range up to approximately 20 mm - 30 mm, or even greater 
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in isolated pockets.  The vertical profile of Quaternary sediments comprises contemporary 
sands/gravels, over inter-bedded sand and silt overlying stiff, hard (boulder) clay. 

33 The ambient tidal current regime is not sufficiently powerful to generate significant sediment 
transport on either the spring or neap tidal phases.  Fine and medium sand are transported by the 
tidal currents but only during spring tides and only during higher current speeds in the tidal cycle.  
Therefore, the Development Area is classified as ‘slightly mobile’ during the summer months. 

34 The Development Area can be classified as ‘moderately mobile’ during the winter months, when 
sands are mobile for 15 - 20 per cent of the time within any year.  Storm conditions with waves in 
excess of 5.5 m significant wave height, and a mean wave period of > 8 s – 8.5 s are predicted to 
mobilise sediments across the Development Area, and such conditions have a return period of > 1 
in 10 years. 

35 Fair-weather SSC are very low (< 15 mg/l).  This is nominally due to tidal re-suspension only, and 
does not include any storm events.  No SSC measurements were obtained during winter storm 
conditions, but using the largest winter wave measured, coincident with the storm surge peak 
spring tide, the peak winter SSC has been estimated to be 81 mg/l (using the method of Soulsby, 
1995).  A net directional suspended sediment transport in the direction of the flood tidal axis 
(south – south south-west) exists, but residual tidal transport of suspended fine sediments is not 
judged to be significant on an annual basis. 

36 Tidal excursion during spring tides has the potential to transport very low settling velocity material 
up to 7.2 km (north) and 8.7 km (south).  However, the dominant sediment types in the 
Development Area – medium and fine sand – will settle out over much shorter distances, typically 
up to about 500 m.  The larger gravel fractions will settle out almost immediately should they ever 
be disturbed, travelling no more than a few tens of metres. 

37 Fluvial inputs of freshwater from the Rivers Forth, Tay and Eden are small in relation to the tidal 
(marine) volume. Concentrations of suspended sediment in fluvial discharges are low and therefore 
input of fluvial sediments is minor.  

10.2.4 Baseline – Offshore Export Cable Corridor 

38 A summary of baseline conditions along the Offshore Export Cable Corridor is provided below.  This 
baseline description is based on data sources described in Table 10.4 and Table 10.5, specifically 
including: 

• Water level, tidal current and wave data collected during the metocean survey, obtained from 
third party sources, and modelled within the FTMS; 

• Seabed sediment information obtained from the geophysical surveys and from third party 
sources; and 

• SSC collected during the metocean survey, obtained from third party sources, and calculated 
using standard techniques based on knowledge of metocean and seabed sediment conditions. 
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Water Levels and Currents 

39 There is little spatial variation in hydrodynamic conditions throughout the region, and tidal range 
and tidal currents are fairly uniform along the Offshore Export Cable Corridor.  Similar 
hydrodynamic conditions (water levels and currents) as described for the Development Area will be 
experienced along the Offshore Export Cable Corridor, other than as the corridor approaches 
landfall, where the water depth will be reduced (see Figure 10.4).  Current directions in the near-
coast region will tend to align parallel with the coastline. 

Wave Regime 

40 As the Offshore Export Cable Corridor approaches the landfall and enters the Firth of Forth, wave 
period decreases and wave height diminishes (see Figure 10.5).  Close in to the Landfall, the 
Offshore Export Cable Corridor will be sheltered from most key directions of wave propagation, 
and wave heights here (both average and extreme) will be lower than in the Development Area.  As 
the water depth shallows towards Landfall, wave breaking will become much more common than 
offshore, since it will occur at much smaller wave heights.  Wave direction will also be modified 
through refraction in shallow water. 

Sediment Regime 

41 The main sediment type along the Offshore Export Cable Corridor is muddy sand, although there is 
some variability depending on location.  Close to the Development Area, sand is the dominant 
fraction.  Throughout the middle of the corridor, finer fractions such as silt and mud dominate, 
although there is still a sizeable sand component.  The Firth of Forth is largely filled with 
Quaternary sediments where sands and muds dominate.  Gravel is found throughout the corridor 
but in generally small quantities. 

42 In the deeper, offshore parts of the Offshore Export Cable Corridor, sediment mobility and SSC will 
follow a pattern very similar to that described previously for the Development Area.  In shallower 
coastal waters, wave interaction with the sea floor will be much more common, to the extent that 
sediment movement due to wave action may be common (e.g. in the surf zone), particularly where 
the surficial sediments are unconsolidated.  SSC will consequently rise, although these might be 
strongly linked to the prevailing waves and tidal currents, and any bedforms that exist in these 
regions are likely to be dynamically mobile rather than stable and long-lived. 

43 Concentrations of suspended sediment in fluvial discharges are low, and even in the Firth of Forth 
it is considered that the influence of fluvial sediments is not substantial to the Wind Farm or OfTW. 
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Figure 10.4: Regional Water Level (m) and Current Velocity Field (m/s) for a Mean Spring Tide across the Outer Firths Area from the FTMS 
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Figure 10.5: Regional Significant Wave Height (m) across the Outer Firths area from the FTMS 
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10.2.5 Consideration of Key Receptors 

48 Changes to metocean and coastal processes due to the Project may have indirect impacts on 
many different receptors.  These are discussed in the following relevant chapters: 

• Chapter 12: Benthic Ecology; 

• Chapter 13: Natural Fish and Shellfish; 

• Chapter 14: Marine Mammals; 

• Chapter 15: Ornithology; 

• Chapter 17: Cultural Heritage and Marine Archaeology; 

• Chapter 18: Commercial Fisheries; 

• Chapter 19: Shipping and Navigation; and 

• Chapter 21: Other Human Activities. 

49 However, some key receptors may be directly impacted by changes to the metocean and 
sediment regimes.  These are outlined below.  With these noted exceptions, the metocean 
and sediment regimes are considered to be processes, rather than receptors in their own 
right.  This chapter therefore quantifies the predicted changes to these processes (for 
example, in terms of current velocity and SSC), but does not apply EIA significance criteria to 
them.  This approach is in line with COWRIE (Collaborative Offshore Wind Research into the 
Environment) guidelines (Lambkin et al., 2009).  Section 10.3 provides detail on the 
assessment methodology. 

Seabed Features 

50 Seabed features such as sandbanks are considered to be a receptor since they may be 
directly affected by a change in the sediment regime.  A small number of seabed features 
have been identified throughout the Development Area, as noted in the metocean and 
coastal processes baseline description (Section 10.2.2).  These seabed features are assessed 
in terms of all physical (i.e. metocean or sediment) processes that might cause a substantive 
change to their form or stability. 

Designated Nature Conservation Sites 

51 Chapter 9: Designated Nature Conservation Sites provides a full description of conservation 
designations that have been considered in this ES.  Selected sites have been considered 
within the metocean and coastal processes assessment (see below, and Table 10.6) and 
quantified changes have been considered at their locations.   

52 For the purposes of this chapter there are considered to be two types of designated nature 
conservation sites: 

• designated sites which have geological interest features which may be directly impacted 
by any changes to metocean and costal processes; and 
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• designated sites whose interest features are not geological.  Therefore, any changes to 
the metocean and sediment regimes have the potential to indirectly impact the 
qualifying conservation interest. 

53 Only designated sites which have geological interest features are assessed within this 
chapter.  All other designated sites have been considered and the potential changes have 
been quantified.  In addition, this information is used to inform the assessment of impacts in 
the relevant receptor chapters, as listed above.     

54 Table 10.6 lists the designated nature conservation sites that have been considered for the 
metocean and coastal processes chapter.  Note that some of these designations are spatially 
coincident.  Where designated sites that have specific geological interest features are 
identified; a distinction is made between geological features that are potentially relatively 
responsive to changes in the sediment regime (such as salt marshes, sand banks and mud 
flats) and those which are relatively resistant to changes in the sediment regime (such as 
reefs and maritime cliffs).  These are referred to as low tolerance and high tolerance 
features, respectively. 

Table 10.6: Summary of Designated Sites Considered as Receptors 

Designation Sites Considered 

Special Protection Area (SPA) Firth of Forth (3) 
Buchan Ness to Collieston Coast (3) 
Forth Islands (3) 
Fowlsheugh (3) 
St Abb’s Head to Fast Castle (3) 
Upper Solway Flats and Marshes (1) 
Slamannan Plateau (3) 

Special Area of Conservation 
(SAC) 

Berwickshire and North Northumberland Coast (1) 
Isle of May (2) 
Firth of Tay & Eden Estuary (1) 
River South Esk (3) 
River Teith (3) 
River Tay (3) 

Site of Special Scientific 
Interest (SSSI) 

Barns Ness Coast (1) 
Barnsmuir Coast (1) 
Eden Estuary (1) 
Elliott Links  (1) 
Fife Ness Coast (1) 
Firth of Forth (1) 
Inner Tay Estuary (1) 
Isle of May (2) 
Montrose Basin (1) 
Pease Bay Coast (2) 
Rickle Craig – Scurdie Ness (1) 
Sands of Forvie and Ythan Estuary (1) 
Siccar Point (2) 
St Abb's Head to Fast Castle (2) 
St Andrews - Craig Hartle (1) 
Tayport - Tentsmuir Coast (1) 
Whiting Ness - Ethie Haven (2) 
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Designation Sites Considered 

Potential Marine Protected 
Area (MPA) 

Firth of Forth Banks Complex (1) 

Ramsar sites Ramsar sites are created to protect wetland habitats and are also 
either designated as SPAs or SACs (see Chapter 9: Designated 
Nature Conservation Sites, Figure 9.1) see Chapter 3: Regulatory 
Requirements, Section 3.4.4 for further information on the 
Ramsar Convention. The assessment of potential effects of the 
Project on Natura 2000 sites includes an assessment of the 
effects on the habitats for which the relevant Ramsar sites are 
designated and is therefore directly relevant to the assessment 
of effects on Ramsar sites. 

National Nature Reserve 
(NNR) 

Forvie (3) 
Isle of May (3) 

Local Nature Reserve (LNR) Aberlady Bay (3) 
Montrose Basin (3) 
Eden Estuary (3)  

(1)  Low tolerance geological features: the receptor contains geological interest features, some or 
all of which are potentially quite responsive to changes in the sediment regime (such as salt 
marshes, sand banks and mud flats). 
(2)  High tolerance geological features: the receptor contains geological interest features, all of 
which are relatively resistant to changes in the sediment regime (such as reefs and maritime cliffs). 
(3)  Designated site has no geological features. 

 

Surfing and Leisure Beaches 

55 Surfing, kite surfing, windsurfing, sea/surf kayaking and canoeing activities are undertaken 
along the east coast of Scotland (Surfers Against Sewage (SAS), 2009).  The most popular 
venues in the regional study area have been identified from a variety of published and online 
sources (East Lothian Council, 2010; Magicseaweed, 2013; Momentum Surf Shop, 2013).  In 
addition to this, a number of beaches on the east coast are of interest from a general leisure 
and recreational perspective.  For the purposes of considering the impact of metocean and 
coastal processes on any surfing or leisure beaches, a number of representative locations 
have been selected where impacts of the Project can be quantified.  These beaches, from 
north to south, include: 

• Stonehaven; 

• Lunan Bay; 

• Arbroath ; 

• St Andrews; 

• Kingsbarns; 

• Gullane; 

• North Berwick; 

• Tantallon/Seacliff; 
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• Belhaven Bay; 

• White Sands; 

• Thorntonloch; 

• Pease Bay; 

• Coldingham; and 

• Berwick-upon-Tweed/Spittal. 

56 Changes to the metocean and coastal processes regimes have the potential to affect the 
quality of surfing and related activities, through changes in the magnitude, 
frequency/duration and nature of the resource.  Good surfing beaches require the right 
combination of offshore topography and wave type, to create waves that propagate and 
break in a suitable fashion.  Changes to either the wave regime or the seabed can 
deleteriously affect the resource, with potential for effects on tourism and recreation (see 
Section 21.6 - 21.8). 

57 The potential impacts on these receptors are quantified in this chapter in terms of: 

• Wave height; 

• Wave period (which can affect the location, frequency and nature of wave breaking); 

• Wave direction (for the same reasons as wave period); and 

• Exceedance of the critical bed shear stress (which influences seabed morphology and 
features such as sand bars, and thus the nature of surfing breaks). 

58 These quantified parameters are then used in the assessment of the receptors which is 
detailed in Section 21.5.1. 

10.2.6 Baseline without the Project  

The Project under the Future Baseline 

59 The quantified changes to metocean and coastal processes due to the Project have been 
assessed under present climatic conditions (i.e. with no sea level rise or increased 
storminess).  Under a future climate scenario, the quantified changes due to the Project 
infrastructure are likely be marginally different to the changes predicted under present 
climatic conditions as described in the following section and in Appendix 10A, Section 
10A.5.5    

60 However, it is considered that the modelling results for present climatic conditions are 
representative of impacts due to the Project under future climatic conditions.  This is 
because predicted impacts are only very small outwith the Development Area (as described 
in Sections 10.6 to 10.8), and within the Development Area, the modelled effects of climate 
change are likely to cause only small changes to the predicted quantified changes.  In 
addition to this, there is a high level of uncertainty in assessing future baseline under climate 
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change.  As such, it is considered appropriate that the impact assessment has been carried 
out using the current baseline. 

Climate Change Projections 

61 The combination of future sea level rise and potentially increased storminess (giving higher 
wind speeds and wave heights) is an important issue for future coastal change.  The 
consequences in terms of coastal processes are likely to be most evident along the 
shorelines, where much of the wave energy is finally dissipated.  The advancing position of 
mean high water on beaches will lead to wave energy dissipation higher up on the foreshore 
with anticipated beach loss and scour in front of sea walls, or increased frequency of 
overtopping of coastal dunes or structures.  Effects would also apply to offshore areas where 
the profile of sandbanks may reduce relative to local water depths, introducing greater 
exposure to offshore waves (i.e. there is less wave shoaling and larger waves, therefore can 
run up the shore).  The impact of increased wave energy may have consequences for the 
sediment transport within the area.   

62 Research for the Department for Environment, Food and Rural Affairs by the UK Climate 
Impacts Programme (UKCIP) provides estimates of future changes to the metocean climate.  
A time horizon of 50 years has been considered for the Project.  By the end of this period, 
the UKCIP projections suggest an increase in water level of about 0.35 m, and an increase in 
extreme wave heights and wind speeds of about 10 per cent. 

63 The following briefly summarises the findings of this climate change investigation.   

Water Levels and Tidal Currents 

64 The predicted change to water level due to climate change as expected is seen throughout 
the tidal cycle.  An increase of about 0.35 m is predicted for the Regional Study Area, in line 
with UKCIP projections.  Slightly lower or higher increases are predicted near the head of the 
Firths of Forth and Tay.  

65 The predicted change to tidal currents due to climate change is varied, with both increases 
and decreases to current speeds predicted in different locations across the Regional Study 
Area.  Typically, current speeds are seen to vary by no more than 0.01 m/s, with a decrease 
in speed generally more likely than an increase.  Peak changes of up to +0.1 m/s and -0.3 
m/s are seen in some isolated locations within the Firths of Forth and Tay.  

Wave Heights 

66 The projected increase in storminess gives predicted wave heights that are greater than the 
current baseline conditions.  The projected 10 per cent increase in offshore wave heights 
and wind speeds results in an increase of 0.2 m – 0.4 m across the Regional Study Area (for 
the 50-percentile significant wave). 
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Seabed Features, SSC and Sediment Transport Regime 

67 SSC, the stability and evolution of seabed features such as sand waves, and the regional-
scale sediment transport regime are all influenced by the ease with which seabed sediment 
is eroded.  Stronger near-bed currents associated with tidal or wave action will increase the 
likelihood of sediment erosion.  An important parameter is the critical shear stress.  This 
describes the threshold at which bed sediments start to move under the prevailing current 
conditions.  Critical shear stress is dependent upon the sediment properties, in particular the 
distribution of particle grain sizes. 

68 Exceedance of the critical shear stress under conditions of maximum bed shear stress is 
predicted to increase due to climate change, typically between 2 and 4 per cent across the 
Regional Study Area.  Peak changes are predicted to be between 6 and 12 per cent, these 
changes occurring in shallow water areas close to the coast.  These values refer to the 
increased percentage of the total time for which the critical shear stress is exceeded, rather 
than a relative change compared to the baseline. 

69 Exceedance of the critical shear stress under conditions of mean bed shear stress is 
predicted to decrease across most of the Regional Study Area.  The greatest predicted 
reduction in critical shear stress is between 5 and 10 per cent, in the upper Firth of Forth.  As 
before, these values refer to the decreased percentage of the total time for which the 
critical shear stress is exceeded, rather than a relative change compared to the baseline. 

70 The predicted changes in the exceedance of critical shear stress are likely to cause a small 
change in sediment processes throughout the Regional Study Area.  Some locations, 
particularly near-shore, could see a rise in the frequency of sediment entrainment, 
particularly under storm conditions.  This could in turn have an effect on local SSC levels and 
the stability of bedforms, and thus potentially on the wider sediment transport regime. 

10.2.7 Guidance and Methods 

71 The best practice guidance for the assessment of impact of offshore wind farms on 
metocean and coastal processes has been followed.  Key references are: 

• COWRIE - Coastal Process Modelling for Offshore Wind Farm Environmental Impact 
Assessment: Best Practice Guide (Lambkin et al., 2009); and 

• Marine Consents Environment Unit (2004) – Offshore Wind Farms: Guidance note for 
Environmental Impact Assessment In respect of FEPA and CPA requirements. 

72 In addition, although the majority of the surveys undertaken to support the Project (such as 
the metocean survey) had been completed prior to issue of the Cefas guidelines for data 
acquisition (Cefas, 2012), the data obtained during these surveys were acquired and 
analysed in line with these recent guidelines. 
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10.3 Assessment Methodology 

73 In summary, the assessment includes the following:   

• Construction, calibration and validation of a hydrodynamic modelling system (the 
FTMS); 

• Determination of baseline conditions through analysis of existing data, newly acquired 
survey data, and subsequent modelling of baseline conditions using the FTMS; 

• Assessment of the change to baseline tidal and wave conditions due to the Project.  This 
has been achieved by including structures within the FTMS to represent the effect of the 
WTGs and OSPs and their foundations on the hydrodynamic regime.  The predicted 
change to conditions due to the Wind Farm and OfTW has been determined by 
subtracting the baseline scenario results from the ‘with-development’ scenario results; 

• Assessment of the fate and behaviour of disturbed sediment due to any activities 
relating to the Project, using the FTMS;  

• Assessment of the amount of scour that might result around the structures through the 
use of well-known empirical equations, combined with relevant sediment information 
obtained in the field surveys, and flow information obtained from the FTMS;  

• Assessment of cumulative effects due to the Wind Farm and OfTW (the offshore 
components of the Project), and due to other developments and activities together with 
the Project; and 

• Recommendation of appropriate mitigation measures where appropriate to minimise 
any changes to physical processes. 

10.4 Assessment Methodology 

10.4.1 Methodology 

74 The methodology used to assess the significance of any effects resulting from the Project on 
the identified receptors is in line with the EIA methodology detailed in Chapter 4: Process 
and Methodology, Section 4.4.3.  The magnitude of the effect is assessed as either negligible, 
low, moderate or high, as defined in Table 10.7.  In this assessment the magnitude takes into 
account the spatial scale of an effect, and the temporal scale allowing for the frequency and 
duration of the effect and the recoverability of the receptor.  The stated magnitudes are 
applicable to the receptors; seabed features, and designated sites with geological interest 
features. 
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Table 10.7: Magnitude of Effects 

Magnitude Description 

High Permanent loss of, or large alteration to, the feature across >20% of its 
area; or loss of, or large alteration to, the entire feature for >20% of the 
time (after allowing for the frequency of disturbance and the speed of 
recovery).  The feature will have low tolerance to environmental change 
and will be highly dynamic under normal conditions. 

Moderate Permanent loss of, or large alteration to, the feature across >5% of its area; 
or loss of, or large alteration to, the entire feature for >5% of the time 
(after allowing for the frequency of disturbance and the speed of recovery).  
The feature will have medium tolerance to environmental change and will 
only respond to higher energy events from the normal range of 
environmental conditions. 

Low Permanent loss of, or large alteration to, the feature across >1% of its area; 
or loss of, or large alteration to, the entire feature for >1% of the time 
(after allowing for the frequency of disturbance and the speed of recovery).  
The feature will have high tolerance to environmental change and will only 
respond to the most severe, relatively infrequent events. 

Negligible Permanent loss of, or large alteration to, the feature across <1% of its area; 
or loss of, or large alteration to, the entire feature for <1% of the time 
(after allowing for the frequency of disturbance and the speed of recovery).  
The feature will have very high tolerance to environmental change and is 
unlikely to be substantively affected by foreseeable events. 

 

75 The sensitivity of a receptor is evaluated as either low, moderate or high, as defined in Table 
10.8.  Sensitivity is a measure of the quality, value, rarity or importance of a receptor. 

Table 10.8: Sensitivity to Change of Receptors 

Sensitivity Description 

High The receptor is rare or unique.  It represents an important example of its 
type, and its loss would lead to a marked depletion in the national or 
international resource of similar receptors. 

Moderate The receptor is an average example of its type.  Similar receptors are 
nationally widespread but unusual in the local vicinity (which for this 
assessment is taken to be the Firths of Forth and Tay and the neighbouring 
coastline and offshore area).  The loss of the receptor would not cause a 
marked depletion in the national or international resource of similar 
receptors. 

Low The receptor is either relatively common, or does not possess any qualities 
that make it a particularly important, interesting or valuable example of its 
type.  Its loss would not be of serious concern in terms of the local or 
national resource of similar receptors. 

 

76 The following sensitivities are assigned to the receptors considered as part of the metocean 
and coastal processes assessment: 
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• Designated sites with geological features: these are considered to have high sensitivity.  
Such designations have been made precisely because of the national or international 
quality, value, rarity or importance of the sites and their features. 

• Seabed features: these are considered to have low sensitivity.  Features such as sand 
banks are relatively common around the UK coast.  Those seabed features considered to 
be of greater value are covered by existing or proposed designations (such as the 
potential Marine Protected Area (MPA) of the Firth of Forth Banks Complex). 

77 The significance of the impact is assessed as Negligible/Minor to Major, as described in 
Chapter 4 and shown in Table 10.9. 

Table 10.9: Significance of Impacts 

Magnitude of 
Impact 

Sensitivity of Resource/Receptor 

 Low Moderate High 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 

 

78 For the purposes of this assessment, those residual positive and negative effects indicated as 
Major and Moderate/Major will be regarded as being significant effects. 

79 The above EIA methodology relates to identified receptors (see Section 10.2.5).  The 
metocean and coastal processes assessment also considers changes to processes.  These 
processes are assessed by quantifying the predicted change in the process, but they are not 
assigned a magnitude, sensitivity or significance in EIA terms.  This is because a predicted 
change in the metocean regime, or sedimentary and coastal processes, does not necessarily 
imply an effect if there are no receptors present that are sensitive to the change.  This 
approach is in line with COWRIE guidelines (Lambkin et al., 2009).  The subsequent impact of 
any change in process upon other receptors, such as benthic ecology, is assessed in the 
relevant technical chapter. 

80 Changes to the following processes have been considered within the assessment: 

• Water level; 

• Tidal currents; 

• Wave heights; 

• SSC; and  
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• Sediment transport regime.  

10.4.2 Numerical Modelling   

81 The modelling assessment included the construction, calibration and validation of a 
hydrodynamic and spectral wave model (the FTMS), using the well-accepted and industry-
standard MIKE 21 modelling system (DHI, 2009a, 2009b, 2009c), as recommended in the 
COWRIE guidelines (Lambkin et al., 2009).  This FTMS has been calibrated and validated 
using the data collected through the survey campaigns as described in Table 10.4.  The 
model construction, calibration and validation is detailed in full in Appendix 10C.  The FTMS 
was used to determine any changes resulting from the Wind Farm and OfTW to the 
oceanographic regime (meaning water levels, currents and waves but not winds), the 
sedimentary environment and the resulting coastal processes.   

82 The modelling system allowed the baseline environmental conditions to be modelled, 
against which the impacts and effects due to each individual project, and also any 
cumulative effects of all proposed regional offshore wind farm developments with 
associated OfTW (the Project, Neart na Gaoithe and Firth of Forth projects), have been 
assessed.  

83 Any changes to the modelled physical processes or parameters (waves, currents and 
resulting sediment dynamics) were determined by subtracting the baseline (existing 
situation) modelled results from the ‘with-development(s)’ modelled results.  This enabled 
the magnitude and spatial extent of any change due to the development(s) to be quantified.  
A value greater than zero therefore indicates an increase in the modelled parameter (for 
instance water level), and a value less than zero indicates a reduction in that parameter.  It 
should be noted that this technique of assessing the relative difference between two 
different modelled scenarios allows very small changes to be determined (e.g. at the scale of 
millimetres for the difference in water levels).  However, this does not imply that the 
absolute values predicted by the model are of a similar accuracy, and in fact a much wider 
tolerance is acceptable here. 

84 Impacts have been assessed in both the near-field and the far-field.  As per the COWRIE best 
practice guidance (Lambkin et al, 2009), the near-field study considers the interaction 
between structures and the effect of the development within the Development Area, 
whereas the far-field study considers the general effect of the development as a whole on 
the surrounding area.  The far-field study also includes the assessment of cumulative effects 
from the Neart na Gaoithe and Firth of Forth projects. 

85 Table 10.10 outlines all of the different potential impacts that were assessed.  This table 
identifies a number of ways in which the Project could affect metocean and coastal 
processes – for example, by altering the wave climate.  For each of these potential effects, 
the table describes the modelling tools that were used to investigate the effect in both the 
near-field and far-field.  It also notes the key physical processes that were included in the 
modelling, and the parameters relating to the metocean and sediment regimes that were 
ultimately assessed.  
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Table 10.10: Summary of Assessment Topics and Modelling Techniques Applied 

Potential Effect Near-Field (NF) Far-Field (FF) Processes Included Changes 
Modelled 

Changes to 
hydrodynamics 
(water levels 
and current 
flows) 

FTMS 
Hydrodynamic 
(HD) module 
(using the fine 
model 
resolution 
around the 
Development 
Area). 

FTMS HD 
module (using 
the flexible 
resolution of 
the model 
mesh to assess 
over the entire 
model 
domain). 

Bifurcation of flow 
around structures 
(NF). 
Localised acceleration 
of currents (NF). 
Change in general 
circulation (FF). 
Change in tidal 
symmetry, 
orientation (FF). 
General change in 
energy of 
hydrodynamic regime 
(NF/FF). 

Water level. 
Current speeds 
and direction. 

Changes to the 
wave climate 

FTMS Spectral 
Wave (SW) 
module (using 
the fine model 
resolution 
around the 
Development 
Area). 

FTMS SW 
module (using 
the flexible 
resolution of 
the model 
mesh to assess 
over the entire 
model 
domain). 

Refraction. 
Shoaling. 
Bottom dissipation. 
Wave breaking. 
White capping. 
Wind-wave 
generation. 
Directional spreading. 
Frequency spreading. 
Wave-current 
interaction. 
General change in 
energy of the wave 
regime. 

Wave Height. 
Wave Direction. 
Wave Period. 

Changes to 
sediment 
regime 

FTMS HD and SW modules. 
FTMS Particle Tracking (PT) 
module. 
Site-specific (and regional) 
sediment grain size data. 
Standard equations to determine 
the locations and frequency of 
occurrence of sediment 
mobilisation (based on bed shear 
stress and sediment data). 

Near-bed tidal 
currents. 
Near-bed wave 
orbital velocities. 
Seabed sediment size 
distributions. 
Bed shear stress. 
Critical shear stress 
for entrainment. 
Sediment transport 
pathways. 

Frequency of 
exceedance of 
critical shear 
stress 
Sediment 
transport 
pathways. 

Development 
of scour pits 
around 
structures and 
the subsequent 
fate of scoured 
material 
released to the 
water column 

Empirical scour 
equations plus 
sediment data. 

FTMS PT 
module. 

Scour around jacket 
legs due to 
acceleration of flow. 

Equilibrium scour 
depth, scour pit 
dimensions, 
temporal 
evolution, volume 
of sediment 
displaced 
SSC. 
Deposited 
sediment 
thickness and 
extent . 
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Potential Effect Near-Field (NF) Far-Field (FF) Processes Included Changes 
Modelled 

Fate of 
dredged 
material from 
GBS 
preparations 

FTMS PT 
module plus 
sediment data. 

FTMS PT 
module. 

Dispersion and 
settling of discharged 
material due to 
dredging. 

SSC. 
Deposited 
sediment 
thickness and 
extent. 

Fate of 
disturbed 
material during 
cable burying 

FTMS PT 
module plus 
sediment data. 

FTMS PT 
module. 

Dispersion and 
settling of disturbed 
sediment due to 
cable burial. 

Estimate of 
disturbed material 
volumes 
SSC. 
Deposited 
sediment 
thickness and 
extent. 

 

10.4.3 Modelled Assessment Scenarios 

86 This section provides additional detail on the worst case scenarios detailed in Section 10.1.3 
that have been considered in the FTMS, detailing some of the important assumptions made.  
Further information can be found in Appendix 10A, Sections 10A.1.2.1 and 10A.4.7. 

GBS Foundations Preparation Assessment Scenario 

87 Seabed preparation for the installation of GBS foundations will result in sediment 
disturbance and elevated SSC.  Preparation methods are described in Chapter 7, Section 7.6, 
but the details relevant to the modelling exercise are summarised here.  The worst case 
assessment assumes that all dredged material is deposited at the foundation bases in order 
to complete a balanced backfill.  Any removal of material from the Development Area will be 
of lesser impact than this scenario.  In preparation for GBS foundations, the seabed will be 
dredged and the removed seabed sediment taken up to the dredger vessel at the surface for 
temporary storage while the gravity foundation is installed.  This dredged material will then 
be returned to the seabed via a fall-pipe arrangement and deposited in a controlled manner 
around the base of the foundation.  Some of the dredged material will be reinstated in the 
pit after the foundation is installed, and the remaining material will be built up around the 
foundation in layers.  The technique applied, the volume of material removed, and the depth 
and rate of discharge will be dependent on the type and size of foundations, the seabed 
sediment composition, and the vessel used.  The worst case scenario modelled makes the 
following conservative assumptions: 

• The largest dredged area will be circular, with a diameter of 95 m around each WTG.  An 
inner circle (75 m diameter) will be dredged to a five metres depth, with sloping sides in 
an outer circle – 10 m around the inner circle.  A sediment porosity of 60 per cent was 
assumed (i.e. 60 per cent of the volume dredged will be sediment, and 40 per cent will 
be water, which is a typical split for near-surface seabed sediments).  The volume of 
each dredged pit will be 28,500 m3.  This is an inherently conservative assessment which 
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allows for consideration of a worst case at an individual WTG location.  As a result, when 
considered across the entire Development Area the extrapolated values will be higher 
than is expected.      

• It was assumed that all of this material will be discharged into the water column, close to 
the seabed at each WTG location.  Since 100 per cent of the dredged material is 
released, this assumption also allows for the overspill that might occur during the initial 
dredging of the sediment which will be a lesser impact than the modelled worst case. 

• It was assumed that the dredged material will be released five metres above the seabed, 
and will be subject to advection and dispersion by the ambient currents while falling 
through the water column toward the seabed.  The expected height of the fall-pipe will 
be between one metre and five metres from the seabed.  The greater the release height, 
the greater the size of the resulting deposition footprint.  

• It was assumed the dredging and backfilling process will be on a continual basis, with the 
backfilling around each foundation base taking 24 hours to complete, and the 
commencement of backfilling the next excavation pit starting immediately after the 
previous one.  In reality, it is likely to take several days to complete the preparation of 
each base, which may be undertaken in several phases, and there will be periods 
between the completion of one base, and the commencement of backfilling the next.  
However, this assessment is not sensitive to the precise duration of backfilling, since 
most of the sediment settles quickly and it is this which primarily influences the 
deposition footprint. 

• It was assumed that the material was discharged at a constant rate; in reality the 
material is likely to be discharged in controlled phases.  As before, the assessment is not 
sensitive to this assumption since the rate of settling is the key consideration.  The 
deposition footprint will be similar whether discharged rapidly or slowly, and constantly 
or in phases. 

• Momentum of the release via the fall-pipe was not modelled.  Therefore, sediment was 
introduced into the model at five metres above the bed, at a constant rate, but was not 
given any downward momentum.  This will lead to a larger deposition footprint than 
might actually occur as the released sediment will in fact have a downward momentum 
and will settle more quickly, leading to a smaller, but thicker deposition footprint.  The 
larger footprint is considered to be conservative since deposition depths close to the 
foundation will be large under any feasible scenario. 

• Since the spatial variation in conditions across the Development Area, in terms of the 
hydrodynamic regime, the sediment type and the PSD, are very small, it was assumed 
that the actual modelled locations selected (16 representative WTGs near the middle of 
the Development Area) will not lead to any noticeable variation in the resulting impacts 
of SSC or deposition footprint.   

88 In order to determine the indicative worst case impacts (in terms of disruption to the 
seabed, elevated SSC and changes to sediment processes) that might occur at the site due to 
GBS foundation preparation, two neighbouring lines of WTGs (each with eight WTGs) 
through the middle of the Development Area were selected for modelling.  The modelled 



Physical Environment 
  METOCEAN AND COASTAL PROCESSES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 38 of 87 

Chapter 

10 

deposition footprints from these 16 WTG locations were then extrapolated across the rest of 
the Development Area. 

89 A representative PSD for the dredged sediment was applied.  This was based on the 
sediment samples taken throughout the Development Area, which showed reasonable 
uniformity.  Full details of the modelling inputs, including the PSD, are provided in Appendix 
10A, Section 10A.4.7. 

90 The results from the 16 representative WTGs modelled were extrapolated in order to 
estimate sediment settling depths across the entire Development Area.  This technique 
allowed for dredged sediment impacts from 213 WTGs, five OSPs and three met masts.  Met 
masts area equivalent to WTGs in terms of the volume of dredged sediment, while each OSP 
was treated as being equivalent to the sediment disturbance of four WTGs due to their 
greater size. 

Cable Burial Assessment Scenario 

91 For the purposes of the modelled worst case scenario for the burial of the Offshore Export 
and inter-array cables, a burial depth of two metres and a trench width of one metre were 
assumed.  The Design Envelope states that trench depths are likely to very between zero and 
three metres, with a target depth of one metre.  The greatest trench depth (three metres) 
will not be used extensively for the inter-array and Offshore Export cables, so the modelled 
depth of two metres represents a reasonable and conservative estimate when averaged 
across the Development Area and Offshore Export Cable Corridor.   

92 The rate of trenching depends on a number of factors, such as the vessel used, the trenching 
technique applied, the water depth and the sediment type.  The Design Envelope details the 
cable lay rate which will be between 300 – 500 m/hr.  For the purposes of assessment the 
average burial rate of 400 m/hr per hour was used.  In practice the scale of the other 
assumptions that would affect the resulting impacts, such as the volume of the discharged 
material, far exceeds the very small potential variation that might result if a different lay rate 
was modelled.  As such this is considered an appropriate parameter to represent a worse 
case.   For a trench depth of two metres and width of one metre, this equates to a maximum 
volume of displaced material of 800 m3 per hour (conservatively assuming 100 per cent 
liberation during trenching) (Pyrah, 2011). 

93 For the Offshore Export Cable Corridor, to assess the potential changes to the physical 
environment from the cable burial activities, the FTMS Particle Tracking module was used to 
model a moving discharge (at a rate of 400 m per hour).  Three representative locations 
were modelled: one close to the Development Area; one approximately mid-way along the 
Offshore Export Cable Corridor; and one close to landfall, as can be seen in Figure 10.19. 

94 Specific PSD data were available near the Development Area, with a modal average for three 
PSD sample sites calculated.  PSD data for the remaining two sites on the Offshore Export 
Cable Corridor were modelled based on available BGS data.  It was assumed the sediment 
consisted of equal parts of very fine sand and mud at these locations.  Collected PSD data 
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(see Appendix 12C – Benthic Ecology Baseline Offshore Export Cable Corridor) within the 
Offshore Export Cable Corridor indicate that the PSD applied for the near-shore and 
midpoint assessments (50 per cent sand, 50 per cent mud) are in good agreement with the 
measured values (approximately 60 per cent sand, 40 per cent mud), and the modelled 
scenario is therefore valid.  Full details of the modelling inputs, including the PSD, are 
provided in Appendix 10A Section 10A.4.7.  For impacts from the inter-array cable burial 
activities in the Development Area, the results from the Offshore Export Cable Corridor 
(modelled location closest to the Development Area) are considered to be representative.  
This is based on the fact that the trench width and depth, and the trenching techniques 
anticipated, are equivalent, and the sediment characteristics and hydrodynamic conditions 
at the offshore location along the Offshore Export Cable Corridor are similar to conditions 
within the Development Area. 

Scour Assessment Scenario 

95 For the purposes of the scour assessment, it was determined that if GBS were employed as 
the foundation type, scour protection would certainly be required, and that adequate scour 
protection and mitigation options would be included in the engineering design of the bases.  
Any impact due to scour around GBS will therefore be minimised as a matter of course.  As 
such, the worst case scenario in terms of impacts on the environment due to potential scour 
will be from jacket structures, and the scour assessment therefore assumed jacket structures 
would form the foundation type.  The empirical assessment of scour around the jacket 
structures is detailed in full in Appendix 10A (Annex 10A.6). 

96 This assessment determined that the maximum volume of scoured material from a single 
jacket structure (for the largest proposed WTG) will be 4,990 m3, and that it would take at 
least 12 days for the equilibrium depth scour pits to develop.  The fate of the potential 
scoured material was modelled using the FTMS Particle Tracking module.  In order to be 
conservative, the maximum volume of scoured material (4,990 m3 per WTG), which was 
based on peak spring tide rates, was released at 16 WTGs in the middle of the Development 
Area over a 16-day period (i.e. roughly one spring-neap cycle).  This is a conservative 
estimate as it is unlikely that this WTG installation rate not be achieved in practice.  
However, as the results were not particularly sensitive to the installation rate, this was 
considered not to be overly conservative.  The same 16 WTG locations, and the same 
representative PSD, were used as in the GBS foundation preparation scenario, and the 
material was discharged 2 m above the seabed (which is considered to be a realistic height 
for sediment disturbance based on the size fractions present). 

97 As with the GBS dredging assessment, the results from the 16 representative WTGs 
modelled were extrapolated in order to estimate sediment settling depths across the entire 
Development Area.  This technique allowed for scoured sediment impacts from 213 WTGs, 
five OSPs and three met masts.  Met masts area equivalent to WTGs in terms of the volume 
of scoured sediment, while each OSP was treated as being equivalent to four WTGs due to 
their greater size and number of piles. 
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Far-field Sediment Transport  

98 In order to assess any changes to the general hydrodynamic regime, and consequently the 
net movement of any naturally occurring suspended sediment from the Development Area, 
a continuous discharge of suspended sediment released over a spring-neap cycle was 
modelled using the FTMS particle tracking module.  The release was modelled from 16 
selected locations in the middle of the Development Area.  These are representative of the 
situation throughout the Development Area, since the hydrodynamic regime and surface 
sediment composition are both fairly homogenous. 

99 The same release was modelled with and without the Wind Farm and OfTW in place.  The 
outputs were visually compared in order to identify any changes to the net sediment 
transport pathway due to the Project.  It should be noted that this scenario does not 
represent any specific discharge of sediment resulting from the Project, but instead aims to 
identify any significant changes to the net far-field transport of suspended sediment. 

10.5 Impact Assessment – Development Area   

100 Full details of the impact assessment, including all relevant plots showing the size and spatial 
extent of predicted impacts, are provided in Appendix 10A and its Annexes.  A summary of 
results and representative plots are provided within this chapter.  The assessment is divided 
into the Development Area specific, or near-field assessment, and the regional, or far-field 
assessment where relevant.   

101 Table 10.10 in Section 10.4.2 lists the physical processes that have been considered during 
the metocean and coastal processes assessment.  The processes described in Section 10.4.1 
have been assessed. 

10.5.1 Effects of Construction  

Water Levels, Currents and Wave Heights 

102 The effects of the Wind Farm and OfTW on water levels, currents and wave heights during 
the  construction phase will be proportionally less than during the operational phase.  The 
additional infrastructure involved in construction, such as dredging vessels or jack-up rigs, 
will cause no meaningful change in metocean conditions.  This is because the installation 
vessels and associated infrastructure will be too small, spatially dispersed and transient to 
cause any meaningful change in the hydrodynamic or wave regimes. 

Suspended Sediment Concentrations 

103 The discharge of dredged sediments during the preparation of GBS foundations will lead to 
elevated concentrations of suspended sediment.  Very localised peaks up to 4000 mg/l 
above background levels are predicted, but these typically drop to 100 mg/l or less within 
about 100 m of the discharge point.  These short-lived SSC peaks are high compared to 
normal measured background levels (which are less than 15 mg/l on average, but likely to 
exceed 80 mg/l during winter storms).  The resulting plumes will not be advected beyond 
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the immediate vicinity of the Development Area, and they will settle out within 1 - 2 hours 
of discharge.  

104 The magnitude of the change in SSC due to GBS dredging during the construction phase will 
lead to significantly higher than ambient concentrations, but this effect will only last for the 
duration of the dredging phase (between several hours to several days at each WTG 
location), with concentrations returning to ambient conditions very quickly.   

105 Elevated SSC levels will also result from the development of scour pits around jacket leg 
structures, should this design option be used in preference to GBS.  Two representative plots 
of the suspended sediment plumes resulting from the scour around jacket foundations are 
shown in Figure 10.6 and Figure 10.7, for 16 selected WTGs near the centre of the 
Development Area (results for other WTG locations will be similar).  These plots show 
snapshots of the plumes at two particular states of the tide (one ebbing and one flooding); 
different tidal states will give different plume shapes.  Although peak concentrations very 
close to the scour pits are predicted to be between 10 mg/l and 100 mg/l above background 
(compared with ambient concentrations of less than 15 mg/l on average, or 80 mg/l during 
winter storms), these elevated concentrations will occur very close to the structures.  
Beyond about 100 m of the structures, concentrations will be less than 10 mg/l above 
background concentrations, reducing to less than one mg/l beyond one kilometre.  These 
impacts will be transient and the suspended sediment will settle out within one hour of 
release.  Once equilibrium scour depths are reached (within one month), no further 
development of the scour pit under normal tidal conditions will result.  

Figure 10.6: Suspended Sediment Concentration due to Scouring around Jacket Structures 
– Six days after ‘Commencement’ 
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Figure 10.7: Suspended Sediment Concentration due to Scouring around Jacket Structures 
– 13 days after ‘Commencement’ 

 

106 In the event of drilling for jacket foundations, the pattern of sediment release will be broadly 
similar to that for the GBS dredging scenario, but the total amount of sediment released will 
be very much smaller.  The GBS dredging scenario therefore represents the worst case. 

107 The process of inter-array cable burial might lead to very localised increases in SSC.  Within a 
few hundred metres of the cable, average SSC due to cable burial has predicted values 
typically between 3 mg/l – 10 mg/l above background concentrations, with peaks up to 300 
mg/l.  Higher concentrations, probably in the thousands of mg/l, will occur very close to the 
inter-array cables but these will be limited to within a few tens of metres of burial activities.  
Most of the resulting sediment plume will settle out within tens or a few hundred metres of 
the cable, over a period of seconds or minutes.  The finest (mud and silt) sediment fractions 
will persist for longer in the water column and be carried further, but even these will 
generally not be advected beyond the near-field vicinity of the cable (< 3 km), and will settle 
out within a few hours of disturbance. 

108 It is possible that elevated SSC impacts might result from two construction activities 
combined.  This could arise through GBS dredging at the same time as cable burial, or jacket 
leg scour pit development at the same time as cable burial.  As a worst case, the impacts 
identified above for the individual activities would be additive.  For example, GBS dredging 
(maximum SSC up to 4000 mg/l above background) and cable burial by energetic means 
(maximum SSC up to 300 mg/l above background) could in theory combine to give a 
maximum SSC of up to 4300 mg/l above background.  However, the potential for combined 
SSC impacts is unlikely to cause substantially higher impacts than those from the 
construction activities considered in isolation.  First, there is little substantial difference in 
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the predicted SSC since it tends to be the case that one activity or the other will dominate 
SSC impacts (most notably GBS dredging).  Second, the additive impacts would only arise if 
the activities were being undertaken in close proximity and at a similar time, which is likely 
to occur infrequently, if at all.  For all construction activities, the predicted SSC impacts are 
localised and transient.  As such, the impacts from different construction activities on SSC 
can effectively be considered as independent. 

Sediment Transport Regime 

109 The sediment regime is influenced by changes to the suspended sediment or bedload 
transport rates.  Since changes to SSC during the construction phase are relatively localised 
and short-lived, the corresponding change to the sediment transport regime is considered to 
be small.  

Seabed Features – Impacts of Sediment Deposition from GBS Dredging 

110 The sediment deposition footprint resulting from dredging for GBS foundations is likely to 
cover the Development Area with varying thickness, generally less than three centimetres 
with peaks between one metre and two metres around each WTG, OSP or met mast 
foundation.  Table 10.11 gives the area covered by deposited sediment at or above selected 
settling depths, as a percentage of the Development Area. 

Table 10.11: Development Area Coverage due to Sediment Deposition from GBS Dredging 

Thickness of Settled Sediment Percentage of Development Area Covered at 
this Thickness or Greater 

3 mm 14.9% 

3 cm 8.0% 

5 cm 6.7% 

30 cm 2.7% 

3 m 0.0% 

 

111 The predicted deposition footprint from the discharge of dredged material within the 
Development Area is shown in Figure 10.8.  This plot is based on a greater number of WTGs 
than will actually be installed, in order to illustrate how impacts from individual WTGs might 
overlap at close WTG spacing.  Even with this conservatism, the deposition of dredged 
material will remain within the Development Area. 

112 Although these changes are likely to be long-lived or permanent through the life of the 
Project, the deposited sediment covers only a small portion (<10 per cent) of the 
Development Area to depths of a few centimetres or more.  As such the magnitude of this 
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effect on seabed features is considered to be moderate in the near-field and negligible in the 
far-field. 

113 The sensitivity of seabed features is low (see Section 10.4.1). 

114 The significance of the impact is therefore minor/moderate in the near-field and 
negligible/minor in the far-field. 

Seabed Features – Impacts of Jacket Scour Pits 

115 The adoption of jacket foundations may result in scour pit formation.  The scour assessment 
(Appendix 10A, Annex 10A.6) determined that, depending on the size of the jacket structures 
employed, the worst case maximum scour depth will be 6.7 m; the maximum lateral scour 
extent will be 12 m; and the maximum volume of scoured material from a single jacket 
structure will be about 5,000 m3 (this worst case analysis assumed that surficial sediments 
would extend to 10 m below seabed, but, in reality, shallow sub-surface geological 
conditions across the Development Area may limit scour depths to less than this.).  The 
scour assessment also determined that scour will predominantly occur on spring tides, but 
low rates of scour will occur on neap tides.  It is likely to take at least 12 days for the 
maximum equilibrium-depth scour pits to develop.  No overlap of scour pits will result, so 
combined impacts between individual legs or between WTG foundations will not occur, and 
scour will be local rather than global (global scour occurs when local scour pits from 
individual legs or structures overlap, and the whole seabed is subject to scouring effects).  
The total area covered by scour pits equates to less than 0.1 per cent of the Development 
Area. 

116 Although these changes will be permanent through the life of the Wind Farm, since the 
scour pits cover only a very small percentage (<1 per cent) of the Development Area, the 
magnitude of this effect on seabed features is considered to be negligible in the near-field.  
The magnitude of the effect is also negligible in the far-field. 

117 The sensitivity of seabed features is low (see Section 10.4.1). 

118 The significance of the impact is therefore negligible/minor in both the near-field and far-
field.   

Seabed Features – Impacts of Sediment Deposition from Jacket Scour Sediment Deposition 

119 The deposition footprints resulting from scoured material will be localised around the WTG 
bases, with a maximum thickness of 1.1 m.  Beyond 200 m from the WTG base, any 
deposition will be less than one millimetre thick and therefore immeasurable.  Table 10.12 
gives the area covered by deposited sediment at or above selected settling depths, as a 
percentage of the Development Area. 
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Table 10.12: Development Area Coverage due to Sediment Deposition from Jacket Scour 

Thickness of Settled Sediment Percentage of Development Area Covered at 
this Thickness or Greater 

5 cm 3.1% 

50 cm 0.4% 

 

120 The predicted deposition footprint due to the scoured material across the Development 
Area is shown in Figure 10.9.  This plot is based on a greater number of WTGs than will 
actually be installed, in order to illustrate how impacts from individual WTGs might overlap 
at close WTG spacing.  Even with this conservatism, impacts are limited to the Development 
Area. 

121 Although changes are likely to be long-lived in the prevailing metocean conditions, the 
deposited sediment covers only a small portion (<5 per cent) of the Development Area to 
depths of a few centimetres or more.  Therefore, the magnitude of this effect on seabed 
features is considered to be low in the near-field.  The magnitude of the effect is negligible in 
the far-field. 

122 The sensitivity of seabed features is low (see Section 10.4.1). 

123 The significance of the impact is therefore minor in the near-field and negligible/minor in the 
far-field. 

Seabed Features – Impacts of Sediment Deposition from Cable Burial 

124 As stated in Suspended Sediment Concentrations above, the deposition footprint resulting 
from the inter-array cable burial process is predicted to extend to a maximum of three 
kilometres either side of the inter-array cable route.  However, the more distant parts of this 
deposition footprint will be very thin – typically <1 mm beyond one kilometre distance.  Peak 
deposition depths up to five millimetres are predicted, averaged across a corridor of about 
100 m width either side of the inter-array cable.  Very close to the cable (within metres or a 
few tens of metres of it) a depth in the order of centimetres is possible. 

125 Since deposition thicknesses are low and the deposition footprint is mostly confined to the 
immediate area of the cable route, the magnitude of this effect on seabed features is 
considered to be low in the near-field.  The magnitude of the effect is negligible in the far-
field. 

126 The sensitivity of seabed features is low (see Section 10.4.1). 

127 The significance of the impact is therefore minor in the near-field and negligible/minor in the 
far-field.   
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Seabed Features – Impacts of Jack-up Vessels 

128 The use of jack-up vessels to provide stable or fixed working platforms will lead to 
indentations left on the seabed by the barge legs and large anchors.  On completion of the 
operation, these may leave an impression when removed from the seabed.  The exact 
nature of the initial disturbance will likely vary depending upon the design and dimensions 
of the leg or anchor, and the geotechnical properties of the seabed sediment in the area 
where the jack up vessels are located.  However, these effects are likely to be both localised 
and short-term. 

129 Since the impacts are both small and transient, the magnitude of this effect on seabed 
features is considered to be negligible in both the near-field and far-field. 

130 The sensitivity of seabed features is low (see Section 10.4.1). 

131 The significance of the impact is therefore negligible/minor in both the near-field and far-
field.   

Figure 10.8: Deposition Thickness due to GBS Dredging – after all Material has Settled 
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Figure 10.9: Deposition Thickness due to Scouring around Jacket Structures – after all 
Scoured Material has Settled 

 

Designated Nature Conservation Sites with Geological Features 

132 All of the designated sites are distant from the Development Area (>10 km), except for the 
potential Firth of Forth Banks Complex MPA.  Extrapolating the results of the GBS dredging 
scenario, the MPA is likely to experience only a very small increase in SSC (probably less than 
30 mg/l) for a brief period during the construction of nearby WTGs.  Settled sediment depths 
will be low – much less than one centimetre.  None of the other designated sites is predicted 
to experience any meaningful change in metocean processes or the sedimentary 
environment due to construction activities.  Considerations of the implications of likely 
significant effects on any non-geological qualifying features of the designated sites are 
detailed in the following chapters:    

• Chapter 12: Benthic Ecology; 

• Chapter 13: Natural Fish and Shellfish; 

• Chapter 14: Marine Mammals; and 

• Chapter 15: Ornithology. 

133 Because impacts are small and/or transient, the magnitude of impacts from Development 
Area construction activities on designated sites with geological features is negligible in the 
far-field (there are no such sites in the near-field).  This applies to both low tolerance sites 
such as sand banks and high tolerance sites such as maritime cliffs. 

134 The sensitivity of designated sites is high (see Section 10.4.1). 
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135 The significance of the impact is therefore minor/moderate in the far-field.   

Surfing and Leisure Beaches 

136 All of the surfing and leisure beaches are distant from the Development Area (>10 km).  
None of these beaches is predicted to experience any meaningful change (i.e. anything that 
would be measurable) in metocean processes or the sedimentary environment due to 
construction activities.  The impacts of these changes are assessed in Section 21.6 - 21.8. 

Summary of Effects 

137 Table 10.13 summarises the predicted effects on metocean and coastal processes due to 
works within the Development Area construction phase. 

Table 10.13: Summary of effects – Construction phase in the Development Area  

Process Effect 

Water levels, currents, waves No meaningful change. 

SSC Peaks of 4000 mg/l due to GBS dredging discharge, 
dropping to <100 mg/l less than 100 m from the GBS 
location and settling within 1 – 2 hours.  

Peaks of <100 mg/l due to jacket scour reducing to less 
than 1 mg/l beyond one kilometre.  

Peaks up to 300 mg/l (spatial average) due to cable burial, 
most settling out within 10s to 100s of metres from the 
cable.  Finer sediment fractions will not be advected 
beyond the near-field vicinity of the cable (< 3 km). 

Sediment/disturbance footprints 6.7% of Development Area covered at >5 cm due to GBS 
dredging discharge. 

0.1% of Development Area covered by jacket scour pits. 

3.1% of Development Area covered at >5 cm due to jacket 
scour discharge. 

Sediment settling depths up to 5 mm (spatial average) due 
to cable burial. 

 

10.5.2 Effects of Operation and Maintenance 

Water Levels and Tidal Currents 

138 The predicted change in water level due to the operation and maintenance of the works 
within the Development Area is very small (up to ±1.5 mm or approximately 0.03 per cent of 
the mean spring tidal range at the Development Area) and generally localised to the near-
field (Figure 10.10 and Figure 10.11).  In practice such a predicted change will not be 
measurable. 
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139 The predicted change in tidal currents due to the operation and maintenance of the 
Development Area is small (between +0.02 m/s and -0.04 m/s, which is equivalent to 
between three per cent and seven per cent of peak currents on a mean spring tide).  
Furthermore, these changes are restricted to the immediate vicinity of the Development 
Area (Figure 10.12 and Figure 10.13).  Although the frequency and duration of this effect is 
considered to be permanent during the lifetime of the works within the Development Area 
the impacts are very local to the Development Area, and the predicted change is comparable 
with the natural variability that is likely to be experienced at the Development Area.  It 
should be noted, however, that the localised change to flow could lead to scour around the 
structures (see Section 10.5.1). 

140 The changes noted here are due to the presence of GBS, which is the worst case scenario.  
The presence of maintenance vessels will cause no meaningful change in hydrodynamic 
conditions.  This is because the vessels will be too small, spatially dispersed and transient to 
cause any meaningful change in the hydrodynamic regime. 

Wave Heights 

141 The predicted effect on wave heights due to the operation and maintenance of the 
Development Area is considered to be small (up to 0.03 m, which is about two per cent of 
average significant wave height, or 0.5 per cent of the highest significant wave likely in any 
one year).  Effects are restricted to offshore, up to a maximum 10 km from the Development 
Area (Figure 10.14 and Figure 10.15).  Although the frequency and duration of this effect is 
considered to be permanent during the lifetime of the Development Area works (when wave 
forcing exists), the predicted change is localised to the Development Area, and is 
comparable to the natural variability that is likely to be experienced at the Development 
Area. 

142 The changes noted here are due to the presence of GBS, which is the worst case scenario.  
The presence of maintenance vessels will cause no meaningful change in wave conditions.  
This is because the vessels will be too small, spatially dispersed and transient to cause any 
meaningful change in the wave regime. 
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Figure 10.10: Difference in Mean Spring Tide High Water Level (m) in the Development 
Area – Near-Field 

 

Figure 10.11: Difference in Mean Spring Tide Low Water Level (m) in the Development 
Area  
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Figure 10.12: Difference in Mean Spring Tide Peak Flood Current Speed (m/s) in the 
Development Area – Near-Field 

 

Figure 10.13: Difference in Mean Spring Tide Peak Ebb Current Speed (m/s) in the 
Development Area – Near-Field 

 

  



Physical Environment 
  METOCEAN AND COASTAL PROCESSES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 52 of 87 

Chapter 

10 

Figure 10.14: Difference in 50-percentile Significant Wave Height (m) in the Development 
Area – Near-Field 

 

Figure 10.15: Difference in 99-percentile Significant Wave Height (m) in the Development 
Area – Near-Field 
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Suspended Sediment Concentrations 

143 The ability of the metocean regime to mobilise seabed sediments is described by the 
relationship of the bed shear stress to the critical shear stress.  These terms are explained in 
Section 10.2.6 (Seabed Features, SSC and Sediment Transport Regime). 

144 During Development Area operation and maintenance in the Development Area, the slightly 
greater frequency of sediment mobilisation predicted in some parts of the Development 
Area may give rise to more frequent and periodically higher concentrations of sediment in 
the water column.  However, the largely sandy nature of the Development Area means that 
the majority of any re-suspended sediments will return very quickly (within minutes) to the 
bed. 

145 The small increase in critical shear stress exceedance may have a greater impact on the re-
suspension of silts.  These fractions of the sediment are re-suspended more readily, and 
once in suspension are susceptible to transport by tidal and residual currents.  An increase in 
the frequency may potentially lead to a medium-to-long term winnowing (removal) of the 
silts from the surface sediments across the Development Area.  This is of little importance as 
the silt forms only a minor fraction (typically <2 per cent across the Development Area) of 
the seabed sediments and removal has no direct consequence for the sediment stability. 

146 In the event that re-burial of the inter-array cables is required during the  lifetime of the 
works in the Development Area, it is considered that the resultant impacts on SSC will be no 
greater than those due to the initial burial (see Section 10.5.1). 

Sediment Transport Regime 

147 The sediment transport regime in the Development Area will experience only small changes 
during the operational phase, with the predicted frequency of exceedance of the critical 
shear stress changing typically by ±1 - 2 per cent.  This change is restricted to the immediate 
vicinity of the Development Area.  The frequency and duration of this change is considered 
to be permanent during the lifetime of the works in the Development Area.  The changes in 
the exceedance of the critical shear stress due to the development are shown in Figure 
10.16 and Figure 10.17.  These show exceedance due to the combined current and wave 
shear stress, when taken as a mean across a wave cycle (i.e. the full wavelength from crest 
to crest or trough to trough), and when considering the maximum wave orbital velocity (i.e. 
the maximum speed of the water particles in their circular motion due to the passing of a 
wave). 

148 Results from the modelling predict that there will be no important change to the residual 
sediment transport pathway as shown in Figure 10.18.  This figure shows a comparison of 
the sediment transport pathway under the pre- and post-development metocean regimes.  
Based on analysis of the field data (Appendix 12A) and the hydrodynamic and wave 
modelling, regular, medium/large scale changes in the general bed level (bathymetry) are 
not expected to occur due to the Development Area infrastructure. 
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Figure 10.16: Difference in the Exceedance of Critical Shear Stress (%) in the Development 
Area – Based on the Combined (Currents Plus Waves) Mean Bed Shear Stress – Near-Field 

 

 

Figure 10.17: Difference in the Exceedance of Critical Shear Stress (%) in the Development 
Area – Based on the Combined (Currents Plus Waves) Maximum Bed Shear Stress – Near-
Field 
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Figure 10.18: Impact of Works in the Development Area on Suspended Sediment Pathways 

 

Seabed Features – Impacts due to the Modified Hydrodynamic and Wave Regimes 

149 The predicted changes in the bed stress due to waves and currents in combination 
(described under Sediment Transport Regime above) indicate only low increases in the time 
(frequency) that the critical bed shear stress for sediment transport is exceeded.  Based on 
analysis of the site-specific PSD (Appendix 12A) and the hydrodynamic and wave modelling, 
no dramatic changes in seabed morphology are predicted.  The small absolute change in the 
critical shear stress exceedance will drive only small changes to seabed morphology 
processes that are within the range that occurs naturally across the Development Area.  
Although the Development Area is not considered to be wave-dominated in terms of 
sediment transport, it is the larger waves, rather than tidal currents, which lead to the 
excess bed shear stress required for the mobilisation of sediment.  Therefore, any resulting 
bedforms will be stationary and ephemeral rather than translational (migratory – which 
form under tidal conditions), and will be limited to within the Development Area.  The 
baseline classification for the Development Area as 'slightly mobile' during summer months 
and ‘moderately mobile’ during winter months will remain unchanged post-development.   

150 Since the frequency with which the critical shear stress is exceeded changes by up to about 
two per cent in the Development Area, the magnitude of the effect on seabed features is 
considered to be low in the near-field.  The magnitude of the effect is negligible in the far-
field. 

151 The sensitivity of seabed features is low (see Section 10.4.1). 
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152 The significance of the impact is therefore minor in the near-field and negligible/minor in the 
far-field.   

Seabed Features – Impacts of Sediment Deposition from Cable Re-burial 

153 In the event that re-burial of the inter-array cables is required during the  lifetime of the 
works in the Development Area, it is considered that the resultant impacts on seabed 
features will be no greater than those due to the initial burial (see Section 10.5.1 for this 
assessment). 

Designated Nature Conservation Sites with Geological Features 

154 Predicted impacts from the works within the Development Area on designated sites with 
geological features during the operational phase can be summarised as follows: 

• A predicted change in tidal level (high or low water on spring or neap tides) of less than 
one millimetre at all designated sites, which equates to less than 0.02 per cent of the 
mean spring tidal range; 

• A predicted maximum change in current speed of less than 0.4 cm/s at all designated 
sites, which equates to considerably less than one per cent of the peak current on a 
mean spring tide; 

• A predicted maximum change in significant wave height of less than 0.01 m, which 
equates to considerably less than one per cent of the average significant wave height, or 
0.2 per cent of the highest significant wave likely in any one year; and 

• A predicted change of considerably less than one per cent in the exceedance of the 
critical bed shear stress. 

155 At most designated sites, the predicted changes are much lower than the upper limits stated 
above, dropping to effectively zero at many of the sites (i.e. well below the limit of what 
would be measurable). 

156 Since the frequency with which the critical shear stress is exceeded changes by less than one 
per cent, and tidal levels, currents and wave heights change by less than one per cent of 
their typical values, the magnitude of the effect on designated sites with geological features 
is considered to be negligible in the far-field (there are no such sites in the near-field).  This 
applies to both low tolerance sites such as sand banks and high tolerance sites such as 
maritime cliffs. 

157 The sensitivity of designated sites is high (see Section 10.4.1). 

158 The significance of the impact is therefore minor/moderate in the far-field.   

Surfing and Leisure Beaches 

159 Predicted quantified changes from the works within the Development Area on surfing and 
leisure beaches during the operational phase can be summarised as follows: 
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• A predicted change in tidal level (high or low water on spring or neap tides) of less than 
0.5 mm at all surfing and leisure beaches, which equates to less than 0.01 per cent of the 
mean spring tidal range; 

• A predicted maximum change in current speed of less than 0.4 cm/s at all surfing and 
leisure beaches, which equates to considerably less than one per cent of the peak 
current on a mean spring tide; 

• A predicted maximum change in significant wave height of less than 0.01 m, which 
equates to considerably less than one per cent of the average significant wave height, or 
0.2 per cent of the highest significant wave likely in any one year; 

• Only very small predicted changes to wave period and direction; and 

• A predicted change of considerably less than one per cent in the exceedance of the 
critical bed shear stress. 

The impacts of these changes are assessed in Section 21.6 - 21.8. 

Summary of Effects 

160 Table 10.14 summarises the predicted effects on metocean and coastal processes due to the 
Development Area operation and maintenance phase. 

Table 10.14: Summary of Effects – Operation and Maintenance Phase in the Development 
Area  

Process Effect 

Water levels Up to ±1.5 mm or approximately 0.03% of the mean spring 
tidal range in the Development Area. 

Currents Between +0.02 m/s and -0.04 m/s in the Development Area, 
which is equivalent to between 3% and 7% of peak currents 
on a mean spring tide. 

Waves Up to 0.03 m in the Development Area, which is about 2% of 
average significant wave height, or 0.5% of the highest 
significant wave likely in any one year. 

Sediment transport regime Frequency of exceedance of the critical shear stress changes 
by ±1 - 2% in the Development Area. 

 

10.5.3 Effects of Decommissioning  

161 The potential effects of decommissioning are considered to be equivalent to and potentially 
lower than the worst case effects assessed for the construction phase.  The approach to 
decommissioning is described in Section 7.12.  A decommissioning plan will be prepared in 
accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 
subject to approval from the Department of Energy and Climate Change (DECC) prior to 
implementation. 
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10.6 Impact Assessment – Offshore Export Cable Corridor 

162 Full details of the impact assessment, including all relevant plots showing the size and spatial 
extent of predicted impacts, are provided in Appendix 10A and its Annexes.  A summary of 
results and representative plots are provided within this chapter.  The assessment is divided 
into the site specific, or near-field assessment, and the regional, or far-field assessment 
where relevant. 

163 Section 10.3 should be consulted for details of the assessment methodology. 

10.6.1 Effects of Construction 

Water Levels, Currents and Wave Heights 

164 The effects of the construction on water levels, currents and wave heights during the 
construction phase of the Offshore Export Cable will be very small.  The additional 
infrastructure involved in construction, such as ploughing or trenching vessels, will cause no 
meaningful change in metocean conditions.  This is because the installation vessels and 
associated infrastructure will be too small, spatially dispersed and transient to cause any 
meaningful change in the hydrodynamic or wave regimes.  

Suspended Sediment Concentrations 

165 In assessing SSC impacts from Offshore Export Cable burial, both the intertidal and subtidal 
zones have been considered. 

166 The process of Offshore Export Cable burial in the subtidal zone might lead to very localised 
increases in SSC.  Averaged across an FTMS model element, which are approximately 200 m 
in size along the Offshore Export Cable Corridor, the predicted SSC due to cable burial has 
values typically between three mg/l – 10 mg/l above background concentrations, with peaks 
up to 300 mg/l.  Higher concentrations, probably in the thousands of mg/l, will occur very 
close to the cable but these will be limited to within a few tens of metres of burial activities.  
Most of the resulting sediment plume will settle out within tens or a few hundred metres of 
the Export Cable, over a period of seconds or minutes.  The finest (mud and silt) sediment 
fractions will persist for longer in the water column and be carried further, but even these 
will generally not be advected beyond the near-field vicinity of the Export Cable (< 3 km), 
and will settle out within a few hours of disturbance. 

167 In the intertidal zone, any construction activities undertaken at high water will cause impacts 
that are similar to those described above for the subtidal zone.  Construction activities in the 
intertidal zone undertaken at low water will cause no immediate impact on SSC, but may 
subsequently cause an impact on the rising tide.  This impact will be no greater than that 
predicted above for the subtidal zone, which conservatively assumes that the entire volume 
of the trench is suspended during burial by energetic means.  Furthermore, the increase in 
SSC above background levels due to cable burial activities may be less pronounced in the 
intertidal zone, since locally elevated SSC may result naturally from the action of waves in 
shallow water. 
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168 The above results hold for both the Cockenzie and Seton Sands landfall sites, since these 
have similar environments in respect of potential SSC impacts. 

Sediment Transport Regime 

169 Installation of the Offshore Export Cable will cause no meaningful change to the metocean 
environment, and only spatially limited and short-lived increases in SSC.  It is therefore 
considered that Offshore Export Cable construction activities will cause no meaningful 
change to the sediment transport regime. 

170 It is assumed that the Export (and inter-array) Cables will be Cables will be suitably buried.  If 
burial is not practicable then the option exists to use rock placement or other methods for 
protection where cable burial is not possible.  Rock protection is a common practice, and an 
assessment is generally undertaken to determine a stable rock size for the oceanographic 
conditions expected along the Export Cable (the required protection may vary as wave 
exposure increases into shallower waters).  Since the rocks will be substantially larger than 
the surrounding sediment along the Offshore Export Cable Corridor, scour may occur around 
the periphery of the rock mound, a phenomenon termed ‘secondary scour’.  Rates of 
secondary scour are typically very low, highly localised, and in the form of a strip running 
adjacent to the rock mound.  Greater secondary scour rates might be expected in the 
shallowest part of the Offshore Export Cable Corridor, where sediment re-suspension by 
waves ordinarily occurs.  This can be prevented by either placement of a fine gravel filter 
layer next to the rocks, or through use of an anti-scour apron.  The former is more widely 
used.  Where the Export Cable cannot be buried, and rock armouring is required, scour may 
therefore occur.  A study will be undertaken to ensure the rock is graded to minimise scour 
once the final cable route and laying methods have been determined. 

Seabed Features – Impacts of Sediment Deposition from Cable Burial 

171 As stated in Suspended Sediment Concentrations above, the deposition footprint resulting 
from the Export Cable burial process is predicted to extend to a maximum of three 
kilometres either side of the Offshore Export Cable Corridor.  However, the more distant 
parts of this deposition footprint will be very thin – typically <1 mm beyond one kilometre 
distance.  Peak deposition depths up to five millimetres are predicted, although this 
represents an average value across an FTMS grid cell which have a spatial resolution of 
approximately 200 m along the Offshore Export Cable Corridor.  Within each FTMS grid cell 
there will be spatial variation in the settled depth, and a depth in the order of centimetres is 
possible very close to the Export Cable (within metres or a few tens of metres of it). 

172 The predicted deposition footprints at the three representative modelled locations along the 
Offshore Export Cable Corridor are shown in Figure 10.19.  The predicted footprint is thin 
and the deposited material will be very similar to the surface sediment. 

173 Since deposition thicknesses are low and the deposition footprint is mostly confined to the 
immediate area of the Offshore Export Cable Corridor, the magnitude of this effect on 
seabed features is considered to be low in the near-field.  The magnitude of the effect is 
negligible in the far-field. 
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174 The sensitivity of seabed features is low (see Section 10.4.1). 

175 The significance of the impact is therefore minor in the near-field and negligible/minor in the 
far-field.   

Figure 10.19: Deposition Thickness due to Cable Burial – Three Selected Locations in the 
Offshore Export Cable Corridor 

 

Designated Nature Conservation Sites with Geological Features 

176 None of the designated sites is predicted to experience any meaningful change in metocean 
processes or the sedimentary environment due to Offshore Export Cable construction 
activities.  SSC due to construction activities are predicted to be effectively zero at these 
sites, and will cause no measurable change from background concentrations. 

177 Because impacts are small and/or transient, the magnitude of impacts from Offshore Export 
Cable construction activities on designated sites with geological features is negligible in the 
far-field (there are no such sites in the near-field).  This applies to both low tolerance sites 
such as sand banks and high tolerance sites such as maritime cliffs. 

178 The sensitivity of designated sites is high (see Section 10.4.1). 

179 The significance of the impact is therefore minor/moderate in the far-field.   
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Surfing and Leisure Beaches 

180 None of the surfing and leisure beaches is predicted to experience any meaningful change in 
metocean processes or the sedimentary environment due to Offshore Export Cable 
construction activities. 

181 The impacts of these changes are assessed in Section 21.6 - 21.8. 

Summary of Effects 

182 Table 10.15 summarises the predicted effects on metocean and coastal processes due to the 
Offshore Export Cable construction phase. 

Table 10.15: Summary of Effects – Offshore Export Cable Construction Phase 

Process Effect 

Water levels, currents, waves No meaningful change. 

SSC Peaks up to 300 mg/l (spatial average across a model grid 
cell) due to cable burial, most settling out within 10s to 100s 
of metres from the cable.  Finer sediment fractions will not 
be advected beyond the near-field vicinity of the cable (< 3 
km). 

Sediment footprints Sediment settling depths up to 5 mm (spatial average across 
a model grid cell) due to cable burial. 

 

10.6.2 Effects of Operation and Maintenance 

Water Levels, Currents and Wave Heights 

183 It is expected that the Export Cable will predominantly be buried.  In cases where this is not 
practicable, rock placement or other protection techniques may be employed.  In all cases, 
the infrastructure of the Offshore Export Cable Corridor will present only a very small profile 
to currents and waves, and will therefore not influence these processes in any meaningful 
way. 

184 The presence of maintenance vessels will cause no meaningful change in metocean 
conditions.  This is because the vessels will be too small, spatially dispersed and transient to 
cause any meaningful change in the hydrodynamic or wave regimes. 

Suspended Sediment Concentrations and Sediment Transport Regime 

185 It is expected that the Offshore Export Cable will predominantly be buried.  In cases where 
this is not practicable, rock placement or other protection techniques may be employed.  It 
is not anticipated that there will be any large or sustained changes to SSC or the sediment 
transport regime during normal operation of the Export Cable.  If maintenance or remedial 
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action (such as re-burial) is required, it is considered that the resulting effects will be similar 
to or less than those caused by construction activities (see Section 10.6.1). 

Seabed Features 

186 Seabed features in the Offshore Export Cable Corridor will not be subject to large or 
sustained changes during normal operation of the Export Cable.  If maintenance or remedial 
action (such as re-burial) is required, it is considered that the resulting effects will be similar 
to or less than those caused by construction activities (see Section 10.6.1). 

187 The magnitude of this effect on seabed features is therefore considered to be low in the 
near-field.  The magnitude of the effect is negligible in the far-field. 

188 The sensitivity of seabed features is low (see Section 10.4.1). 

189 The significance of the impact is therefore minor in the near-field and negligible/minor in the 
far-field.   

Designated Nature Conservation Sites with Geological Features 

190 None of the designated sites is predicted to experience any meaningful change in metocean 
processes or the sedimentary environment due to Offshore Export Cable operation and 
maintenance activities.  The infrastructure of the Offshore Export Cable Corridor will present 
only a very small profile to currents and waves, and will therefore not influence these 
processes in any meaningful way.  If maintenance or remedial action is required, it is 
considered that the resulting effects will be similar to, or less than, those caused by 
construction activities (see Section 10.6.1). 

191 Because impacts are small and/or transient, the magnitude of impacts from Offshore Export 
Cable operation and maintenance activities on designated sites with geological features is 
therefore considered to be negligible in the far-field (there are no such sites in the near-
field).  This applies to both low tolerance sites such as sand banks and high tolerance sites 
such as maritime cliffs. 

192 The sensitivity of designated sites is high (see Section 10.4.1). 

193 The significance of the impact is therefore minor/moderate in the far-field.   

Surfing and Leisure Beaches 

194 None of the surfing and leisure beaches is predicted to experience any meaningful change in 
metocean processes or the sedimentary environment due to Offshore Export Cable 
operation and maintenance activities. 

195 The impacts of these changes are assessed in Section 21.6 - 21.8.  
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Summary of Effects 

196 Table 10.16 summarises the predicted effects on metocean and coastal processes due to the 
Offshore Export Cable operation and maintenance phase. 

Table 10.16: Summary of Effects – Offshore Export Cable Operation and Maintenance 
Phase 

Process Effect 

Water levels, currents, waves No meaningful change. 

SSC Similar to the construction phase (see Table 10.15). 

Sediment footprints Similar to the construction phase (see Table 10.15). 

 

10.6.3 Effects of Decommissioning 

197 The potential effects of decommissioning are considered to be equivalent to and potentially 
lower than the worst case effects assessed for the construction phase.  The approach to 
decommissioning is described in Section 7.12.  A decommissioning plan will be prepared in 
accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 
subject to approval from the DECC prior to implementation. 

10.7 Cumulative Impacts  

198 Two levels of cumulative impact have been considered: 

• Cumulative impacts of the Wind Farm and the OfTW (the Project); and 

• Cumulative impacts of the Project (the Wind Farm and OfTW) and other projects. 

199 These two levels of cumulative impact are discussed separately in this chapter in Sections 
10.7.1 – 10.7.3 and 10.7.4 – 10.7.6 respectively.  With respect to the assessment of 
cumulative impacts of the Project with other projects, a number of developments and 
activities were identified with the potential to interact with the Project.  These are detailed 
in  Section 4.7. 

10.7.1 Cumulative Impacts of the Wind Farm and OfTW during Construction 

Water Levels, Currents and Wave Heights 

200 The cumulative impacts of the Wind Farm and OfTW on water levels, currents and wave 
heights during the construction phase will be proportionally less than during the operational 
phase.  The additional infrastructure involved in construction, such as dredging vessels or 
jack-up rigs, will cause no meaningful change in metocean conditions.  This is because the 
installation vessels and associated infrastructure will be too small, spatially dispersed and 
transient to cause any meaningful change in the hydrodynamic or wave regimes.  
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Suspended Sediment Concentrations and Sediment Transport Regime 

201 The primary impacts from the Wind Farm and OfTW on SSC and the sediment transport 
regime during the construction phase may arise from: 

• Dredging for GBS preparation, and the associated sediment deposition; or 

• Scour and deposition around jacket structures, in the event that this design option is 
taken forward in preference to GBSs; and 

• Burial operations for the inter-array cables and Offshore Export Cable. 

202 The independent studies of these processes for the works in the Development Area (see 
Section 10.5.1) and Offshore Export Cable Corridor (see Section 10.6.1) indicate that effects 
are both spatially localised and short-lived.  GBS dredging activities are likely to lead to only 
a very small increase in SSC (less than 30 mg/l beyond a few hundred metres from the 
discharge point) for a brief period following release.  Impacts due to the energetic burial of 
Export Cables and inter-array cables are likely to be of a similar magnitude (no more than 30 
mg/l beyond a few hundred metres from the discharge point).  If dredging and cable burial 
coincide, the resultant rise in SSC could be up to 60 mg/l, or even more if these activities 
occur in very close proximity.  These concentrations are high compared to normal measured 
background levels (which are less than 15 mg/l on average, but likely to exceed 80 mg/l 
during winter storms).  However, such concentrations will be limited in both space 
(extending no more than a few kilometres from the discharge point) and time (settling out 
within a few hours of release).  It is therefore considered that the cumulative effects on SSC 
and the sediment transport regime due to the Wind Farm and OfTW will be no greater than 
those effects already evaluated for the individual construction activities. 

Seabed Features 

203 The primary impacts from the Wind Farm and OfTW on seabed features during the 
construction phase may arise from: 

• Deposition of sediment dredged during GBS preparation; or 

• Deposition of sediment scoured from around jacket structures, in the event that this 
design option is taken forward in preference to GBSs; and 

• Deposition of sediments during burial operations for the inter-array cables and Offshore 
Export Cable. 

204 The independent studies of these processes for the Development Area works (see Section 
10.5.1) and Offshore Export Cable Corridor works (see Section 10.6.1) indicate that effects 
are both spatially localised and short-lived.  It is therefore considered that the cumulative 
effects on seabed features due to the Project will be no more significant than those effects 
already evaluated for the individual construction activities.  As such, the chapter sections 
referenced above will be consistent for the magnitude of effects, the sensitivity of the 
receptor, and the significance of impacts. 
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205 Since the impacts are both small and transient the magnitude of this effect on seabed 
features is considered to be low in the near-field and negligible in the far-field, 

206 The sensitivity of seabed features is low (see Section 10.4.1). 

207 The significance of the impact is therefore minor in the near-field and negligible/minor in the 
far-field.   

Designated Nature Conservation Sites with Geological Features 

208 None of the designated sites with geological features is predicted to experience any 
meaningful change in metocean processes or the sedimentary environment due to 
cumulative Wind Farm and OfTW construction activities.  The closest receptor is the 
potential Firth of Forth Banks Complex MPA.  This is likely to experience only a very small 
increase in SSC (probably less than 30 mg/l) for a brief period during nearby dredging 
activities.  Impacts due to the energetic burial of inter-array cables are likely to be of a 
similar magnitude (no more than 30 mg/l).  If dredging and cable burial coincide, the 
resultant rise in SSC could be up to 60 mg/l at the potential Firth of Forth Banks Complex 
MPA.  These concentrations are high compared to normal measured background levels 
(which are less than 15 mg/l on average, but likely to exceed 80 mg/l during winter storms).  
However, such concentrations will be limited in both space (extending no more than a few 
kilometres from the discharge point) and time (settling out within a few hours of release). 

209 Settled sediment depths due to GBS dredging activities will be low – much less than one 
centimetre at the potential Firth of Forth Banks Complex MPA.  Settled sediment depths due 
to the energetic burial of inter-array cables will be smaller still (less than one millimetre). 

210 Since all other designated sites are much further from the Project than the potential Firth of 
Forth Banks Complex MPA, they will experience very much lower impacts.  Impacts at all 
designated sites will be small and transient.  It is therefore considered that the cumulative 
effects on designated sites with geological features due to the Wind Farm and OfTW will be 
no more significant than those effects already evaluated for the individual construction 
activities. 

211 The magnitude of impacts from Wind Farm and OfTW construction activities on designated 
sites with geological features is therefore negligible in the far-field (there are no such sites in 
the near-field).  This is because impacts are small and/or transient.  This applies to both low 
tolerance sites such as sand banks and high tolerance sites such as maritime cliffs. 

212 The sensitivity of designated sites is high (see Section 10.4.1). 

213 The significance of the impact is therefore minor/moderate in the far-field.   
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Surfing and Leisure Beaches 

214 None of the surfing and leisure beaches is predicted to experience any meaningful change in 
metocean processes or the sedimentary environment due to cumulative Project 
construction activities. 

215 The impacts of these changes are assessed in Section 21.6 - 21.8. 

10.7.2 Cumulative Impacts of the Wind Farm and OfTW during Operation and Maintenance 

Water Levels, Currents and Wave Heights 

216 Cumulative effects on water levels, currents and wave heights due to the Wind Farm and 
OfTW during operation will reflect combined effects from the works in the Development 
Area and the Offshore Export Cable Corridor.  It is expected that the Offshore Export Cable 
will predominantly be buried.  In cases where this is not practicable, rock placement or other 
protection techniques may be employed.  In all cases, the infrastructure of the Offshore 
Export Cable Corridor will present only a very small profile to currents and waves, and will 
therefore not influence these processes in any meaningful way. 

217 The presence of maintenance vessels will cause no meaningful change in metocean 
conditions.  This is because the vessels will be too small, spatially dispersed and transient to 
cause any meaningful change in the hydrodynamic or wave regimes. 

218 Therefore, the cumulative effects of the Wind Farm and OfTW on water levels, currents and 
wave heights during operation will be equivalent to those from the works in the 
Development Area alone, as described in Section 10.5.2. 

Suspended Sediment Concentrations and Sediment Transport Regime 

219 Cumulative effects on SSC and the sediment transport regime due to the Wind Farm and 
OfTW during operation will be primarily due to: 

• Modification of the hydrodynamic regime by Development Area infrastructure, which 
will affect the frequency of exceedance of critical bed shear stress; and 

• Potential maintenance activities on the Export and inter-array Cables (such as re-burial). 

220 The analysis of these effects for the Development Area works (see Section 10.5.2) and the 
Offshore Export Cable Corridor works (see Section 10.6.2) suggests that the cumulative 
effects will be no greater than the effects of the individual processes or activities. 

Seabed Features 

221 The Development Area works impact assessment found that changes to seabed features 
during the operational phase of the Wind Farm will be confined to the Development Area 
(the significance of the effect is considered to be minor in the near-field and be 
negligible/minor in the far-field).  The Offshore Export Cable Corridor works assessment 
found that there would be no large or sustained changes to seabed features during normal 
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cable operation (the significance of the effect is considered to be minor in the near-field and 
be negligible/minor in the far-field). 

222 Given the limited spatial extent of potential impacts, it is not considered that cumulative 
impacts on seabed features during the operational phase of the Project will be no more 
significant than impacts on the works in the Development Area or Offshore Export Cable 
Corridor in isolation.  Therefore, the significance of the cumulative impact is taken to be the 
worst case from either the works in the Development Area or the Offshore Export Cable 
Corridor, i.e. minor in the near-field and be negligible/minor in the far-field 

Designated Nature Conservation Sites with Geological Features 

223 It is considered unlikely that operation and maintenance activities within the Offshore 
Export Cable Corridor will cause any meaningful effects at the designated sites.  Therefore, 
cumulative effects on operation and maintenance activities due to the Project will be 
equivalent to those due to the Development Area works alone. 

224 The magnitude of the effect on designated sites with geological features is considered to be 
negligible in the far-field (there are no such sites in the near-field).  This applies to both low 
tolerance sites such as sand banks and high tolerance sites such as maritime cliffs. 

225 The sensitivity of designated sites is high (see Section 10.4.1). 

226 The significance of the impact is therefore minor/moderate in the far-field.   

Surfing and Leisure Beaches 

227 It is considered unlikely that operation and maintenance activities within the Offshore 
Export Cable Corridor will cause any meaningful effects at the surfing and leisure beaches.  
Therefore, cumulative effects on operation and maintenance activities due to the Project 
will be equivalent to those due to the Development Area works alone. 

228 The impacts of these changes are assessed in Section 21.6 - 21.8. 

 

10.7.3 Cumulative Impacts of the Wind Farm and OfTW during Decommissioning 

229 The potential effects of decommissioning are considered to be equivalent to and potentially 
lower than the worst case effects assessed for the construction phase.  The approach to 
decommissioning is described in Section 7.12.  A decommissioning plan will be prepared in 
accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 
subject to approval from the DECC prior to implementation. 
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10.7.4 Cumulative Impacts of the Project with Other Projects during Construction 

230 An approach to the assessment of cumulative and in-combination impacts was presented in 
a FTOWDG Discussion Document (FTOWDG, 2010).  Potential cumulative effects were 
identified in the FTOWDG document as:  

• alteration of local hydrodynamic conditions (i.e. waves and tidal flows);  

• changes to the sedimentary environment (e.g. SSC, sediment transport pathways, 
patterns and rates, and sediment deposition); alteration of sedimentary seabed 
structures (e.g. sandbanks and other large scale bedforms); and  

• indirect effects of the above changes on other environmental receptors (e.g. benthos, 
fisheries etc.).   

231 In collaborating in the assessment of potential cumulative effects the FTOWDG members 
committed to commissioning a collaborative metocean survey (see Section 10.2.1) and a 
physical processes/regional modelling study (see Section 10.4.3).  The Firth of Forth project 
developers remained separate due to timing of their project.  ICOL and  the developers of 
Neart na Gaoithe were assigned a copy of the FTMS to run a variety of scenarios relevant 
and specific to each EIA.   

232 This assessment has utilised the FTMS to assess the potential cumulative changes to the 
metocean regime and sedimentary environment. 

233 The requirement to assess cumulative impacts with other projects was assessed using the 
FTMS, by considering changes to the hydrodynamic regime with the Project in place.  The 
Neart na Gaoithe and Firth of Forth projects taken forward to a full cumulative impact 
assessment, due to their proximity to the Project and the high likelihood of interaction.   

234 The Cockenzie Power Station decommissioning and subsequent potential redevelopment 
lies close to the Offshore Export Cable Corridor. It was not considered that any aspects of 
this development would cause cumulative impacts with the Project since it has only very 
minor marine elements.  In addition to this it is not anticipated that there will be major 
overlap in programme of activities that occur in proximity i.e. near shore cabling works and 
any shoreline works, due to the short duration of these elements of the works, and the 
known programme durations.   

235 All other identified developments and activities were scoped out on the basis of distance 
from the Project; the predicted changes in metocean conditions due to the Wind Farm and 
OfTW were negligible at these sites (change in water level <0.5 cm; change in current speed 
<0.5 cm/s; change in wave height <1 cm). 

236 Therefore, the metocean and coastal processes cumulative impact assessment has 
considered the Project being developed in conjunction with: 

• The Neart na Gaoithe offshore wind farm and associated offshore transmission 
infrastructure; and 
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• The Firth of Forth wind farm and associated offshore transmission infrastructure. 

237 Table 10.17 summarises the parameters for these two developments that were considered 
in the cumulative impact assessment.  These parameters were agreed by FTOWDG 
members.  In terms of presumed wind farm layouts, the modelled worst-case scenario is 
presented in Figure 10.20.  Complete coverage of the entire sites with WTGs was assumed 
for both the Wind Farm and Neart na Gaoithe.  Modelling complete coverage of the entire 
Firth of Forth project at maximum capacity would have resulted in the inclusion of more 
than 3,000 WTGs, which was considered extreme and unrepresentative of the worst case 
scenario.  Since the actual location of the WTGs was unknown at the time of modelling, the 
1,000 modelled WTGs were located as close as possible to the Development Area and the 
Neart na Gaoithe site, in order to ensure that modelled cumulative impacts were 
conservative.  When the proposed location of the Phase 1 Firth of Forth WTGs became 
known in greater detail, it became clear that the modelled layout was indeed conservative, 
in terms of both the number of WTGs modelled and their proximity to the Development 
Area.  It was decided to retain this modelled layout with its in-built conservatism in order to 
offset some of the uncertainties inherent in modelling-based metocean and coastal 
processes assessments. 

Table 10.17: Summary of Scenario Definitions and Modelling Parameters – Other Projects 

Type of Effect Scenario Assessed 

Operation 

Modification to water 
levels due to the 
presence (blocking 
effect) of subsurface 
structures. 

Modification of hydrodynamics due to the presence of GBSs: 

For the Neart na Gaoithe offshore wind farm cumulative impact 
assessment: 

• Modelling parameters based on direct discussion with the Neart 
na Gaoithe project team. 

• Number of WTGs modelled = 126.  This is a deliberately 
conservative number of WTGs that represents complete coverage 
of the Neart na Gaoithe site at a spacing of 1008 m x 630 m. 

• By contrast, the maximum likely number of the largest (worst 
case) WTGs is 75. 

• GBS diameter = 35 m. 

For the Firth of Forth offshore wind farm cumulative impact assessment 
modelling parameters based on Seagreen’s Scoping Report (Firth of Forth 
– Seagreen Wind Energy, 2011): 

• Number of WTGs modelled = 1000.  This is based on the awarded 
capacity of the development. 

• Spacing of WTGs = 856 m x 535 m, placed as close as possibly to 
the Development Area.  Both the spacing and the location of the 
WTGs are conservative, and are designed to maximise cumulative 
impacts with the Wind Farm and Neart na Gaoithe. 

• GBS diameter = 50 m. 
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Figure 10.20: Modelled WTG Locations for the Cumulative Assessment 

 

238 Operational phase cumulative effects have been explicitly considered in the modelling.  For 
the construction and decommissioning phases, the other developments have not been 
modelled explicitly.  Assessment of cumulative effects during the construction and 
decommissioning phases has therefore been based on the principle that the effects of the 
installation and decommissioning of individual WTGs within Neart na Gaoithe and Firth of 
Forth projects will be of no greater significance than the effects arising from the installation 
and decommissioning of individual WTGs within the Development Area.  This is justified on 
the basis that installation and decommissioning activities tend to be short-lived and 
generally localised.  As such, any potential overlap between these activities in adjacent 
developments will be both unlikely and of little importance. 

239 All relevant details of the assessment, and plots showing predicted cumulative impacts, are 
provided in full in Appendix 10A and its Annexes.  However, selected plots are included in 
this chapter. 

240 Table 10.10 lists the physical processes that have been considered during the metocean and 
coastal processes assessment.  The following processes and impacts have been assessed as 
part of the cumulative impact assessment: 

• Changes to water levels, current speeds and wave heights; 

• Changes to SSC; 

• Changes to the sediment transport regime; 

• Impacts on seabed features; and 
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• Impacts on designated sites with geological interest features. 

Water Levels, Currents and Wave Heights 

241 The cumulative impacts of the Project with other projects on water levels, currents and 
wave heights during the construction phase will be proportionally less than during the 
operational phase.  The additional infrastructure involved in construction, such as dredging 
vessels or jack-up rigs, will cause no meaningful change in metocean conditions. 

Suspended Sediment Concentrations and Sediment Transport Regime 

242 The assessment of cumulative Project effects on SSC and the sediment transport regime (see 
Section 10.7.1) indicates that effects are both spatially localised and short-lived.  It is 
therefore considered that the cumulative effects on these processes due to the Project with 
other projects will be no greater magnitude  or significance than those effects already 
evaluated for the Project in isolation. 

Seabed Features 

243 The primary impacts from the Project with other projects on seabed features during the 
construction phase may arise from: 

• Deposition of sediment dredged during GBS preparation; or 

• Deposition of sediment scoured from around jacket structures, in the event that this 
design option is taken forward in preference to GBSs; and 

• Deposition of sediments during burial operations for the inter-array cables and Offshore 
Export Cable. 

244 The assessment of these processes for the Project (see Section 10.7.1) indicates that effects 
are both spatially localised and short-lived.  It is therefore considered that the cumulative 
effects on seabed features due to the Project with other projects will be no greater 
magnitude or significance than those effects already evaluated for the Project.  As such, 
Section 10.7.1 should be consulted for details of the magnitude of effects, the sensitivity of 
the receptors, and the significance of impacts. 

Designated Nature Conservation Sites with Geological Features 

245 None of the designated sites with geological features is predicted to experience any 
meaningful change in metocean processes or the sedimentary environment due to 
cumulative construction activities of the Project with other projects.  The closest receptor is 
the potential Firth of Forth Banks Complex MPA.  This is likely to experience only a very small 
increase in SSC (probably less than 30 mg/l) for a brief period during nearby dredging 
activities, and a similar increase due to energetic cable burial (see Section 10.7.1).  Settled 
sediment depths will be low – less than one centimetre in total due to combined dredging 
and cable burial activities. 
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246 Because impacts are small and/or transient, the magnitude of cumulative impacts from 
construction activities on designated sites with geological features is therefore negligible in 
the far-field (there are no such sites in the near-field).  This applies to both low tolerance 
sites such as sand banks and high tolerance sites such as maritime cliffs. 

247 The sensitivity of designated sites is high (see Section 10.4.1). 

248 The significance of the impact is therefore minor/moderate in the far-field.   

Surfing and Leisure Beaches 

249 None of the surfing and leisure beaches is predicted to experience any meaningful change in 
metocean processes or the sedimentary environment due to cumulative construction 
activities of the Project with other projects. 

250 The impacts of these changes are assessed in Section 21.6 - 21.8. 

 

10.7.5 Cumulative Impacts of the Project with Other Projects during Operation and Maintenance 

Water Levels and Tidal Currents 

251 The predicted cumulative effects on water level due to the operational phase of the Project 
with other projects are more widespread than those from the Project on its own, with a 
change in water level predicted in the Forth and Tay estuaries, and as far south as Torness 
Head.  Figure 10.21 presents the predicted cumulative changes to water level (mean spring 
tide).  However, the predicted effect is very small (<0.07 per cent of the mean spring tidal 
range), and will not be measurable.  Although some overlap of effects from different 
developments is predicted, the resulting change is still very small. 

252 The predicted cumulative effects on tidal currents due to the Project with other projects are 
small (up to a maximum of seven per cent increase or decrease, depending on the location 
and the state of the tide), and localised to the near-field of each development.  Figure 10.22 
shows the predicted cumulative changes to peak tidal currents on a mean spring flood tide.  
No overlap of changes from any of the developments under the modelled ‘worst case’ 
scenario is predicted.  (Note that, in Figure 10.22, it appears that the ICOL and Neart na 
Gaoithe offshore projects cause modification to the current speed while the Firth of Forth 
does not.  This is in fact a consequence of the FTMS model resolution, which was coarser in 
the Firth of Forth project area.  This relative coarseness causes the impacts to be spatially 
smoothed). 

253 The changes noted here are due to the presence of GBS, which is the worst case scenario.  
The presence of maintenance vessels will cause no meaningful change in hydrodynamic 
conditions.  This is because the vessels will be too small, spatially dispersed and transient to 
cause any meaningful cumulative change in the hydrodynamic regime. 
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Wave Heights 

254 The predicted cumulative effects on wave heights due to the Project with other projects are 
small (up to 0.03 m reduction, which is <2 per cent of average significant wave height or <0.5 
per cent of the highest significant wave likely in any one year), although the affected areas 
are larger than those for impacts from the Project on its own.  Figure 10.23 shows the 
predicted cumulative changes to significant wave height (90 percentile). 

255 The changes noted here are due to the presence of GBS, which is the worst case scenario.  
The presence of maintenance vessels will cause no meaningful change in wave conditions.  
This is because the vessels will be too small, spatially dispersed and transient to cause any 
meaningful cumulative change in the wave regime. 

Figure 10.21: Cumulative Difference to Mean Spring Tide High Water Level (m) due to the 
Project with Other Projects 
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Figure 10.22: Cumulative Difference to Mean Spring Tide Peak Flood Current Speed (m/s) 
due to the Project with Other Projects 

 

Figure 10.23: Cumulative Difference to 90-percentile Significant Wave Height (m) due to 
the Project with Other Projects 
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Suspended Sediment Concentrations and Sediment Transport Regime 

256 The predicted cumulative changes to the sediment regime due to the Project with other 
projects are small, with the predicted exceedance of the critical shear stress changing 
typically by one per cent - two per cent in the Development Area (very similar to the changes 
predicted for the Project on its own).  Meaningful cumulative changes in the critical shear 
stress exceedance are not predicted outwith the Development Area, with the exception of 
the Neart na Gaoithe and Firth of Forth project; clearly, these changes are due primarily to 
the addition of WTGs in these areas in the cumulative assessment modelling.  Figure 10.24 
shows the predicted cumulative changes to the exceedance of critical shear stress due to the 
combined wave and current bed shear stress (the maximum bed shear under peak wave 
orbital velocity is plotted).  Since the predicted changes in both the near-field (Development 
Area) and far-field are very similar to those predicted for the Project on its own, it is 
concluded that the cumulative effects on SSC or the sediment transport regime due to the 
operational phase of the Project with other projects are no greater magnitude or 
significance than those due to the Project on its own. 

Figure 10.24: Cumulative Difference to Exceedance of Critical Shear Stress (%) due to the 
Project with Other Projects – based on Combined (Currents Plus Waves) Maximum Bed 
Shear Stress 

 

Seabed Features 

257 The cumulative modelling predicts only low increases in the time (frequency) that the critical 
bed shear stress for sediment transport is exceeded, during operation of the Project with 
other projects.  These increases are very similar to those predicted for the Project alone.  No 
significant changes in seabed morphology are predicted.  Therefore, the cumulative impacts 
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on seabed features due to the operational phase of the Project with other projects are no 
greater magnitude or significance than those due to the Project on its own.   

258 Since the frequency with which the critical shear stress is exceeded changes by up to about 
two per cent in the Development Area, the magnitude of the effect on seabed features is 
considered to be low in the near-field.  The magnitude of the effect is negligible in the far-
field. 

259 The sensitivity of seabed features is low (see Section 10.4.1). 

260 The significance of the impact is therefore minor in the near-field and negligible/minor in the 
far-field.   

Designated Nature Conservation Sites with Geological Features 

261 Predicted impacts from the Project with other projects during the operational phase can be 
summarised as follows: 

• a predicted change in tidal level (high or low water on spring or neap tides) of less than 
four millimetre at all designated sites, which equates to less than 0.1 per cent of the 
mean spring tidal range; 

• a predicted maximum change in current speed of less than 0.8 cm/s at all designated 
sites, which equates to less than 1.5 per cent of the peak current on a mean spring tide; 

• a predicted maximum change in significant wave height of less than 0.02 m, which 
equates to less than 1.5 per cent of the average significant wave height, or 0.4 per cent 
of the highest significant wave likely in any one year; and 

• a predicted change of considerably less than one per cent in the exceedance of the 
critical bed shear stress. 

262 At most designated sites, the predicted changes are much lower than the upper limits stated 
above, dropping to effectively zero at many of the designated sites (i.e. well below the limit 
of what would be measurable). 

263 Since the frequency with which the critical shear stress is exceeded changes by less than one 
per cent, the magnitude of the effect on designated sites with geological features is 
considered to be negligible in the far-field (there are no such sites in the near-field).  This 
applies to both low tolerance sites such as sand banks and high tolerance sites such as 
maritime cliffs. 

264 The sensitivity of designated sites is high (see Section 10.4.1). 

265 The significance of the impact is therefore minor/moderate in the far-field.   
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Surfing and Leisure Beaches 

266 Predicted impacts from the Project with other projects on surfing and leisure beaches during 
the operational phase can be summarised as follows: 

• a predicted change in tidal level (high or low water on spring or neap tides) of less than 
1.5 mm at all surfing and leisure beaches, which equates to less than 0.03 per cent of the 
mean spring tidal range; 

• a predicted maximum change in current speed of less than 0.4 cm/s at all surfing and 
leisure beaches, which equates to considerably less than one per cent of the peak 
current on a mean spring tide; 

• a predicted maximum change in significant wave height of less than 0.02 m, which 
equates to less than 1.5 per cent of the average significant wave height, or 0.4 per cent 
of the highest significant wave likely in any one year; 

• only very small predicted changes to wave period and direction; and 

• a predicted change of considerably less than one per cent in the exceedance of the 
critical bed shear stress. 

267 The impacts of these changes are assessed in Section 21.6 - 21.8. 

10.7.6 Cumulative Impacts of the Project with Other Projects during Decommissioning  

268 The potential effects of decommissioning are considered to be equivalent to and potentially 
lower than the worst case effects assessed for the construction phase.  The approach to 
decommissioning is described in Section 7.12.  A decommissioning plan will be prepared in 
accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 
subject to approval from the DECC prior to implementation. 

10.8 Impact Interactions 

269 Impact interactions relating to seabed features and designated nature conservation sites 
with geological interest features are discussed below.  These are the receptors specifically 
identified for the metocean and coastal processes assessment.   

270 The potential for individual impacts from the Project (i.e. the Wind Farm and the OfTW) to 
interact and create new, or more significant impacts on seabed features and designated 
nature conservation sites with geological interest features has been assessed.  Identified 
mechanisms for impact interactions on these receptors would be through a combination of: 

• direct impacts on suspended sediment concentrations or the seabed due to erosion (e.g. 
scour) or deposition of disturbed sediments; and 

• indirect impacts due to a change in the sediment transport regime. 

271 However, the assessment predicts that there will be no significant change in the sediment 
transport regime due to the Project, as is considered in Section 10.5.1 and 10.7.1.  As such, 
no impact interactions have been identified. 
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272 The potential for impacts from other projects to interact with the impacts identified in the 
impact assessment and cumulative impact assessment to result in a greater effects has been 
assessed.  As considered for the Project in isolation no such interactions are identified.   

10.9 Mitigation 

10.9.1 Development Area  

273 The metocean and coastal processes assessment has adopted a realistic but conservative 
approach, and has assessed worst case scenario impacts of the Project in isolation and 
cumulatively.  Despite this approach the assessment has concluded that changes to the 
metocean regime and the sedimentary environment within the near-field and far-field due 
to Development Area activities will be of no more than Minor/Moderate to the identified 
receptors.   

274 Based on the outputs from this impact assessment, it has been concluded that the 
embedded mitigation detailed in Section 10.1.3 is appropriate to reduce any potential 
residual impacts relating directly to metocean and coastal processes to an acceptable level.  
As such no additional mitigation will be required in the Development Area. 

10.9.2 Offshore Export Cable Corridor  

275 The metocean and coastal processes assessment has concluded that changes to the 
metocean regime and the sedimentary environment within the near-field and far-field due 
to Offshore Export Cable activities will be no more than Minor to the identified receptors 
both in isolation and cumulatively.  For the purposes of this assessment, only effects 
indicated as Major and Moderate/Major will be regarded as being significant effects (see 
Section 10.4).   

276 Based on the outputs from this impact assessment, it has been concluded that the 
embedded mitigation detailed in Section 10.1.3 is appropriate to reduce any potential 
residual impacts relating directly to metocean and coastal processes to an acceptable level.  
As such no additional mitigation will be required in the Offshore Export Cable Corridor. 

10.10 Conclusions and Residual Impacts 

10.10.1 Development Area 

277 The proposed activities may potentially affect the metocean and coastal processes in and 
around the Development Area.   

278 The near-field and far-field impacts to metocean and coastal processes due to works in the 
Development Area have been assessed.  The significance of impacts on seabed features and 
designated sites from the construction, operation and maintenance, and decommissioning 
phases of the development have been determined.   

279 The residual impacts for the Development Area are summarised in Table 10.18 (NF = near-
field, FF = far-field).  As all the mitigation considered for the Development Area in this 
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Chapter was Embedded Mitigation and therefore considered in the assessment conclusions, 
only residual effects have been presented in this table.   

Table 10.18: Summary of Effects and Mitigation – Development Area 

Effect Receptor Residual Effect 

Construction 

Modification to the seabed 
through deposition of dredged 
material for GBSs 

Seabed features NF – Minor/Moderate 
FF – Negligible/Minor 

Modification to the seabed 
through scour pit formation 
around jacket foundations 

Seabed features NF – Negligible/Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of scoured 
material for jacket foundations 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of material 
disturbed during cable burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through disturbance by 
installation vessels 

Seabed features NF – Negligible/Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Operation and Maintenance 

Modification to the seabed due 
to changes in the metocean 
and sediment regimes 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of material 
disturbed during cable re-
burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor / Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Decommissioning  

Modification to the seabed 
through removal of 
infrastructure 

Seabed features NF – Minor/Moderate 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 
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10.10.2 Offshore Export Cable Corridor 

280 The proposed activities may potentially affect the metocean and coastal processes in and 
around the Offshore Export Cable Corridor.   

281 The near-field and far-field impacts to metocean and coastal processes due to the works in 
the Offshore Export Cable Corridor have been assessed.  The significance of impacts on 
seabed features and designated sites from the construction, operation and maintenance, 
and decommissioning phases of the Offshore Export Cable have been determined.   

282 Offshore Export Cable residual impacts are summarised in Table 10.19 (NF = near-field, FF = 
far-field).  As all the mitigation considered for the Offshore Export Cable Corridor in this 
Chapter was Embedded Mitigation and therefore considered in the assessment conclusions, 
only residual effects have been presented in this table.   

Table 10.19: Summary of Effects and Mitigation – Offshore Export Cable Corridor 

Effect Receptor Residual Effect 

Construction 

Modification to the seabed 
through deposition of material 
disturbed during cable burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Operation and Maintenance 

Modification to the seabed due 
to changes in the metocean 
and sediment regimes 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of material 
disturbed during cable re-
burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Decommissioning 

Modification to the seabed 
through removal of 
infrastructure 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) NF – N/A 
FF – Minor/Moderate 
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Effect Receptor Residual Effect 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

 

10.10.3 Cumulative Impacts 

The Project (Wind Farm and OfTW) 

283 The near-field and far-field impacts to metocean and coastal processes due to the Project 
have been assessed.  The significance of impacts on seabed features and designated sites 
from the construction, operation and maintenance, and decommissioning phases of the 
development have been determined.   

284 The residual impacts for the Project are summarised in Table 10.20 (NF = near-field, FF = far-
field). As all the mitigation considered for the Project in this Chapter was Embedded 
Mitigation and therefore considered in the assessment conclusions, only residual effects 
have been presented in this table.   

Table 10.20: Summary of Effects and Mitigation – the Project 

Effect Receptor Pre-Mitigation Effect 

Construction 

Modification to the seabed 
through deposition of dredged 
material for GBS 

Seabed features NF – Minor/Moderate 
FF – Negligible/Minor 

Modification to the seabed 
through scour pit formation 
around jacket foundations 

Seabed features NF – Negligible/Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of scoured 
material for jacket foundations 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of material 
disturbed during cable burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through disturbance by 
installation vessels 

Seabed features NF – Negligible/Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Operation and Maintenance 

Modification to the seabed due 
to changes in the metocean 
and sediment regimes 

Seabed features NF – Minor 
FF – Negligible/Minor 
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Effect Receptor Pre-Mitigation Effect 

Modification to the seabed 
through deposition of material 
disturbed during cable re-
burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Decommissioning 

Modification to the seabed 
through removal of 
infrastructure 

Seabed features NF – Minor/Moderate 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

 

The Project with Other Projects 

285 The near-field and far-field impacts to metocean and coastal processes due to the Project 
with other projects have been assessed.  The significance of impacts on seabed features and 
designated sites from the construction, operation and maintenance, and decommissioning 
phases of the development have been determined.   

286 The residual impacts for the Project with other projects are summarised in Table 10.21 (NF = 
near-field, FF = far-field). As all the mitigation considered for the Project with other projects 
in this Chapter was Embedded Mitigation and therefore considered in the assessment 
conclusions, only residual effects have been presented in this table.   
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Table 10.21: Summary of Effects and Mitigation – the Project with Other Projects 

Effect Receptors Pre-Mitigation Effect 

Construction 

Modification to the seabed 
through deposition of dredged 
material for GBSs 

Seabed features NF – Minor/Moderate 
FF – Negligible/Minor 

Modification to the seabed 
through scour pit formation 
around jacket foundations 

Seabed features NF – Negligible/Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of scoured 
material for jacket foundations 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of material 
disturbed during cable burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through disturbance by 
installation vessels 

Seabed features NF – Negligible/Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Operation and Maintenance 

Modification to the seabed due 
to changes in the metocean 
and sediment regimes 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the seabed 
through deposition of material 
disturbed during cable re-
burial 

Seabed features NF – Minor 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 

Decommissioning 

Modification to the seabed 
through removal of 
infrastructure 

Seabed features NF – Minor/Moderate 
FF – Negligible/Minor 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (geological) – 
both low and high tolerance 

NF – N/A 
FF – Minor/Moderate 

Modification to the 
hydrodynamic regime, 
sediment regime and seabed 

Designated sites (non-
geological) 

NF – N/A 
FF – Negligible 
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10.11 Habitats Regulations Appraisal 

287 The predicted effects from the construction, operation and maintenance, and 
decommissioning phases of the Project alone and in combination with other projects, on 
metocean and coastal processes are Negligible/Minor to Minor/Moderate for any geological 
interests of the designated sites detailed in Chapter 9.  Therefore, there are no Habitats 
Regulations Appraisal concerns which need to be addressed with regard to metocean and 
coastal processes in this chapter.    

288 Considerations of the implications of likely significant effects on any non-geological 
qualifying features of the designated sites are detailed in the following chapters:    

• Chapter 13: Natural Fish and Shellfish; 

• Chapter 14: Marine Mammals; 

• Chapter 15: Ornithology. 
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Glossary 

Acoustic particle 
velocity 

The rate of change of the displacement of fluid particles created by the forces 
exerted on the fluid by acoustic pressure in the presence of a sound wave. 
The units of velocity are metres per second (m/s). 

Acoustic Pressure The force per unit area exerted by a sound wave above and below the 
ambient or static equilibrium pressure is called the acoustic pressure or sound 
pressure. The units of pressure are pounds per square inch (psi) or, in the SI 
system of units, Pascals (Pa). In underwater acoustics the standard reference 
is one-millionth of a Pascal, called a micro-Pascal (1 μPa). 

Ambient sound Normal background noise in the environment, which has no distinguishable 
sources. 

Bandwidth The range of frequencies over which a sound is produced or received. 

Decibel (dB) A customary scale most commonly used (in various ways) for reporting levels 
of sound. Due to the logarithmic nature of the measurement, a difference of 
10 dB corresponds to a factor of 10 in sound power. The actual sound 
measurement is compared to a fixed reference level and the "decibel" value 
is defined to be 10 log10,(actual/reference), where (actual/reference) is a 
power ratio. Because sound power is usually proportional to sound pressure 
squared, the decibel value for sound pressure is 20 log10 (actual 
pressure/reference pressure). As noted above, the standard reference for 
underwater sound pressure is 1 micro-Pascal (μPa). The dB symbol is followed 
by a second symbol identifying the specific reference value (i.e., re 1 μPa). 

dBht(Species) The dBht(Species) metric (Nedwell et al. (2007b)) has been developed as a 
means for quantifying the potential for a behavioural impact of a sound on a 
species in the underwater environment. It is similar to the dB(A) in that it uses 
a species’ audiogram in its calculation. The dBht(Species) metric can be 
understood as the level above the minimum audible sound (threshold of 
hearing) which a species can hear. A level of 0 dBht(Species) represents the 
minimum audible sound. 

Far field A region far enough away from a source that the sound pressure behaves in a 
predictable way, and the particle velocity is related to only the fluid 
properties and exists only because of the propagation sound wave (see Near 
field). 

Hertz The units of frequency where 1 hertz = 1 cycle per second. The abbreviation 
for hertz is Hz. 

Impulse sound Transient sound produced by a rapid release of energy. Impulse sound has 
extremely short duration and extremely high peak sound pressure. 
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Near field A region close to a sound source that, depending on the size of the source 
relative to the wavelength of the sound, has either irregular sound pressure 
or exponentially increasing sound pressure towards the source, and a high 
level of acoustic particle velocity because of kinetic energy added directly to 
the fluid by motion of the source. This additional kinetic energy does not 
propagate with the sound wave. The extent of the near field depends on the 
wavelength of the sound and/or the size of the source. 

Peak pressure The highest pressure above or below ambient that is associated with a sound 
wave. 

Permanent 
threshold shift (PTS) 

A total or partial permanent loss of hearing caused by some kind of acoustic 
or drug trauma. 

Pulse A transient sound wave having finite time duration. A pulse may consist of 
one to many sinusoidal cycles at a single frequency, or it may contain many 
frequencies and have an irregular waveform. 

Resonance 
frequency 

The frequency at which a system or structure will have maximum motion 
when excited by sound or an oscillatory force. 

Shock wave A propagating sound wave that contains a discontinuity in pressure, density, 
or particle velocity. 

Sound attenuation Reduction of the level of sound pressure. Sound attenuation occurs naturally 
as a wave travels in a fluid or solid through dissipative processes (e.g., 
friction) that convert mechanical energy into thermal energy and chemical 
energy. 

Sound exposure The integral over all time of the square of the sound pressure of a transient 
waveform. 

Sound exposure 
level (SEL)  

The constant sound level acting for one second, which has the same amount 
of acoustic energy, as indicated by the square of the sound pressure, as the 
original sound. It is the time-integrated, sound-pressure-squared level, or the 
accumulated exposure to sound by a receptor over a period of time. SEL is 
typically used to compare transient sound events having different time 
durations, pressure levels, and temporal characteristics. 

Sound exposure 
spectral density 

The relative energy in each narrow band of frequency that results from the 
Fast Fourier Transform (FFT - a mathematical operation that is used to 
express data recorded in the time domain as a function of frequency) of a 
transient waveform. It is a measure of the frequency distribution of a 
transient signal. 

Sound pressure level 
(SPL) 

The sound pressure level is an expression of the sound pressure using the 
decibel (dB) scale and the standard reference pressures of 1 μPa for water 
and biological tissues, and 20 μPa for air and other gases. 

Spectrum A graphical display of the contribution of each frequency component 
contained in a sound. 
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Temporary threshold 
shift (TTS) 

Temporary loss of hearing as a result of exposure to sound over time. 
Exposure to high levels of sound over relatively short time periods is thought 
to cause the same amount of TTS as exposure to lower levels of sound over 
longer time periods. The mechanisms underlying TTS are not well understood, 
but there may be some temporary damage to the sensory cells. The duration 
of TTS varies depending on the nature of the stimulus, but there is generally 
recovery of full hearing over time. 

Threshold The threshold generally represents the lowest signal level an animal will 
detect in some statistically predetermined per cent of presentations of a 
signal. Most often, the threshold is the level at which an animal will indicate 
detection 50 per cent of the time. Auditory thresholds are the lowest sound 
levels detected by an animal at the 50 per cent level. 

Total energy dose The total cumulative energy received by an organism or object over time in a 
sound field. 

Unweighted sound 
levels 

Sound levels which are ‘raw’ or have not been adjusted in any way, for 
example to account for the hearing ability of a species. 

Weighted sound 
levels  

A sound level which has been adjusted with respect to a ‘weighting envelope’ 
in the frequency domain, typically to make an unweighted level relevant to a 
particular species. Examples of this are the dB(A), where the overall sound 
level has been adjusted to account for the hearing ability of humans, or 
dBht(Species) for fish and marine mammals. 
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Abbreviations and Acronyms   

dB Decibel 

dB(A) decibel (a weighted sound pressure level) 

dB(ht) decibel (hearing threshold) 

FoF  Firth of Forth Phase 1 

FTOWDG Firth and Tay Offshore Wind Developers Group 

Hz Hertz 

INSPIRE  Impulse Noise Sound Propagation and Impact Range Estimator 

JNCC Joint Nature Conservation Committee 

kHz Kilohertz 

kJ Kilojoules (unit of energy) 

MS-LOT  Marine Scotland Licensing Operations Team 

NnG Neart na Gaoithe 

PTS Permanent Threshold Shift 

SEL Sound Exposure Level 

SL Source Level 

SPEAR  Simple Propagation Estimator and Ranking 

TS Transmission Loss 

TTS Temporary Threshold Shifts 
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11  Underwater Noise 

11.1 Introduction  

 This chapter describes the approach taken to the modelling of underwater noise fields 1
generated during the construction, operation and decommissioning activities at the Inch 
Cape Offshore Wind Farm and the associated Offshore Transmission Works (OfTW). It also 
describes the noise modelling undertaken to inform the cumulative impact assessments of 
the Project with other projects. The results of the noise modelling have been used to inform 
impact assessments on natural fish and shellfish and marine mammals which are found in 
Chapter 13: Natural Fish and Shellfish and Chapter 14: Marine Mammals. 

 The full and detailed model outputs for all construction and operation activities are provided 2
in Appendix 11A: Underwater Noise. 

 As described above, the modelled noise fields from construction and operation activities 3
have been used by marine ecologist specialists to predict potential noise related impacts 
exerted upon fish and marine mammal receptors. The predicted impacts on marine ecology 
species are not presented within this chapter, but instead within the following chapters (and 
relevant technical appendices): 

• Chapter 13: Natural Fish and Shellfish; and 

• Chapter 14: Marine Mammals. 

11.2 Consultation 

 A Scoping Opinion issued by the Marine Scotland Licensing Operations Team (MS-LOT), 4
which included feedback from statutory and non-statutory consultees, was received by Inch 
Cape Offshore Limited (ICOL). The Opinion included responses from Marine Scotland and 
Scottish Natural Heritage (SNH) with regards to underwater noise, as summarised below in 
Table 11.1. In addition to the formal Scoping Opinion, further informal consultation has been 
undertaken in relation to the assessment of the impacts of the Wind Farm and OfTW with 
relevant stakeholders. The information received through this consultation, together with the 
formal Scoping Opinion and recognised best practice, has informed the methodology and 
scope for the noise modelling, the outputs of which are presented in this chapter. 

 In summary, both organisations required a detailed consideration of the effects of 5
underwater noise from various sources during the construction, operation and 
decommissioning of the Wind Farm and OfTW. The assessment of effects was also required 
to take into account potential cumulative effects arising from the construction of other 
proposed wind farms off the Firth of Forth and Firth of Tay occurring concurrently. 
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Table 11.1: Scoping Responses and Actions 

Consultees Scoping Response Project Response 

Scottish 
Natural 
Heritage  

Environmental Impact Assessment 
should consider underwater noise 
impacts on fish in respect of 
construction and decommissioning 
work, based on existing knowledge. 

The levels of noise production that can 
be expected during construction 
should be set-out and, using published 
literature, the impact, if any, this will 
have on fish movements and 
behaviour should be considered. 

The levels of noise that are expected 
to be generated during operation 
should be set-out, and the impact this 
may have on fish should be 
considered. 

Underwater noise modelling has been 
undertaken to estimate the level of 
noise likely to be produced during 
construction. The outputs of this 
modelling have been used to 
undertake an impact assessment of 
likely effects on key species of fish in 
the region with respect to injury and 
behavioural criteria. The results of this 
impact assessment are presented in 
Chapter 13: Natural Fish and Shellfish. 

The potential levels of noise during 
operational activities have also been 
considered (see Section 11.6.1).  

As described in Section 11.6.4, the 
potential effects of decommissioning 
are considered to be lower than the 
worst case effects assessed for the 
construction phase (piling). General 
impact assessments have been 
undertaken for likely activities within 
Chapter 13: Natural Fish and Shellfish.  

Marine 
Scotland 

Noise assessments should take into 
consideration sources of noise during 
construction and their potential 
impact on cetaceans/pinnipeds/fish. 

Within the non-site specific data gaps, 
the potential for cumulative effects on 
species whose range encompasses 
other potential wind farm 
development sites should be assumed 
to accumulate linearly, unless the 
developer has evidence to the 
contrary. 

In conjunction with the modelling of 
noise levels from the Project, the 
cumulative levels of noise resulting 
from potentially simultaneous 
construction at Firth of Forth Phase 1 
and Neart na Gaoithe wind farms have 
also been included in this chapter (see 
Section 11.7). 

11.3 Design Envelope and Embedded Mitigation 

 The potential development parameters and scenarios are defined as a Design Envelope and 6
presented in Chapter 7: Description of Development. The assessment of potential impacts 
from underwater noise on receptors is carried out in Chapters 13 and 14. This chapter 
provides modelled outputs which quantify the magnitudes and ranges of noise levels when 
considered in context of the species identified in Chapters 13 and 14. These quantified 
magnitudes are based on the worst case scenario as identified from this Design Envelope, 
which is specific to the potential scenarios modelled in this chapter.  

 Key parameters for the worst case scenario for each potential impact are detailed in Tables 7
11.2 and 11.4 below.  
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Table 11.2: Worst Case Scenario - Development Area 

Potential Impact Design Envelope Scenario Assessed 

Construction Noise The steel jacket foundation option has been identified as representing 
the worst case scenario for noise impacts, as pile driving is accepted as 
producing the largest potential source of noise. Piling noise modelled 
considers the following sources:    

• 213 WTG with four piles per foundation; 

• three met mast with four piles per foundation; and  

• five OSPs with 16 piles per foundation. 

Further detail on the piling energy sources and temporal aspects 
modelled are detailed in table 11.3.  

Dredging operations also relate to Gravity Base Substructure (GBS) 
installation have been considered and are presented in this chapter. 
However, it is recognised that this noise source presents a significantly 
lower noise output to the steel jacket foundation options and do not 
represent the worst case.  

In addition to foundation piling there are a number of other 
construction activities that are potential sources of noise which may 
occur simultaneously to piling. These include:  

• Drilling (if required for steel jacket installation); 

• Construction vessels; 

• Cable installation (both trenching and cable laying); and 

• Cable protection (rock placement). 

Operation Noise Operational noise resulting from the works in the Development Area 
include:  

• Operation vessels; 

• Cable installation (both trenching and cable laying); and  

• WTG operation. 

 

 As described in Chapter 7, pile drivability assessments, which utilised data from geotechnical 8
survey, were undertaken for representative foundation locations within the Development 
Area. These assessments provided the number of blows and associated blow energy likely to 
be required to pile drive 2438 mm diameter piles to the required depth during the 
installation of WTG foundations at the Development Area. Due to the varying ground 
conditions across the Development Area, two representative pile drivability assessments 
were undertaken. The first, representing the most likely ground conditions to be 
encountered, estimated that pin piles could be installed in approximately 2.1 hours with a 
1200 kJ hammer. The second, representing the worst case in which harder substrate could 
be encountered, estimated piling could take up to 4.2 hours using the same sized hammer. 
The blow energy profile and duration of the piling activity for these two scenarios are 
provided below in Table 11.3 below. 
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Table 11.3: Results of Pile Drivability Assessments for the Most Likely and Worst Case 
Scenarios 

Scenario Most Likely (ML) Worst Case (WC) 

Pile Diameter (mm) 2438 2438 

Hammer Capacity ( kJ) 1200 1200 

Max blow energy (90% of 
hammer capacity, kJ) 1080 1080 

Total Piling Duration (hours 
per pile) 2.1 4.2 

Ramp-up Details 

Time Efficiency Time Efficiency 

(minutes at % 
efficiency) 

(% of max 
blow energy) 

(minutes at % 
efficiency) 

(% of max 
blow energy) 

20 15 20 15 

20 40 20 40 

10 60 10 60 

75 90 201 90 

Average strike rate during 
soft start (per s)  0.3 0.3 

Average strike rate (per s)  2 2 

 

 The most likely ground conditions are estimated to represent 70 per cent of the 9
Development Area, with worst case constituting an estimated 30 per cent. The above blow 
energy profiles have been utilised to model predicted underwater noise arising from the pile 
driving activities associated with Wind Farm foundations. Although the piles required for the 
offshore substations may be larger than those required for the WTGs and met masts (up to 
three metres rather than 2438 mm), it is likely that the equivalent hammer will be used to 
install them on site. Because they will be installed during the same period as the WTGs and 
similar blow energies will be required, it is considered that their installation can be 
considered within the Design Envelope assessed (see Chapter 7). Installation of two pin piles 
per 24 hour period is considered to be most representative of likely construction activity at 
the Development Area. The majority of currently available construction vessels would drive 
two piles from one location and then be required to mobilise and reposition in order to pile 
the remaining two pin piles of each foundation. Thus, for the most likely scenario, modelling 
has been carried out using the example of two pin piles being installed consecutively per 24 
hour period. While it is highly unlikely that four pin piles, requiring 4.2 hours per pin to drive, 
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could be installed from one vessel within a single 24 hour period with current technology, 
this eventuality was included within the worst case scenario.  

 In addition to the noise arising from piling utilising a single construction vessel deployed at 10
the Development Area, modelling has also been undertaken to represent two piling vessels 
in operation simultaneously at the Development Area. This modelling has used both most 
likely and worst case piling scenarios described above in Table 11.3, and the locations for 
which noise modelling was undertaken are shown in Figure 11.1 below.  

Figure 11.1: Map Showing Locations of the Piles Whose Driving has been Modelled at the 
Development Area 

 

 The modelling was undertaken at sites with a focus on receptors that could be most affected 11
by the construction and operation at those sites. With respect to the Development Area, 
Position F3 (as shown in Figure 11.1 above) is most relevant for bottlenose dolphin, harbour 
porpoise, minke whale and migratory fish. Position F4 is most relevant for seal haul-outs and 
predicted ‘at sea’ distributions and white-beaked dolphin. Worst case and most likely 
scenarios were modelled for construction activities occurring at both positions individually 
and occurring at F3 and F4 together. The justifications for the selection of locations are 
found in Section 13.6.1 and Section 14.7.  
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Table 11.4: Worst Case Scenario Definition – Offshore Export Cable Corridor 

 Potential Impact  Design Envelope Scenario Assessed 

Installation Phase 

Installation Noise Noise sources relating to installation activities in the Offshore Export 
Cable Corridor include:  

• Construction vessels; 

• Cable installation (both trenching and cable laying); and 

• Cable protection (rock placement). 

Operation Phase 

Operation Noise Noise sources relating to operation activities in the Offshore Export 
Cable Corridor include:  

• Operation vessels; and 

• Cable installation (both trenching and cable laying), if cable 
reburial is required. 

 

 The modelling outputs described in this chapter include the effects of embedded mitigation 12
of ‘soft start’ of piling activities as recommended by Joint Nature Conservation Committee 
(JNCC)(2010). Further embedded mitigation relating to noise impacts cannot be reflected 
within the noise modelling outputs. They are, however, included as embedded mitigation 
within the assessment of the impacts of anthropogenic noise on sensitive receptors within 
Chapter 13 and Chapter 14. 

11.4 Baseline Environment 

 A large database, containing measurements of underwater noise taken during offshore 13
construction projects in United Kingdom (UK) territorial waters, has been used to provide 
information on the background noise. The measurements, which were taken in a large range 
of different geographical locations and sea states, cover a broad frequency range from 
one Hertz (Hz) to 120 kHz, and have a dynamic range in excess of 70 dB. 

 Recordings of underwater noise taken at 10 different sites, all of which are between 14
one kilometre and 20 km from the UK coast, have been analysed to yield typical spectra for 
underwater coastal background sound.  

 Background noise levels underwater often arise from distant shipping, industrial activities 15
and other anthropogenic noise, ocean turbulence, wind, rain and biological sources (such as 
snapping shrimp) as well as other marine life. The measurements were analysed over the 
frequency range from 1 Hz to 120 kHz. All of the measurements used were taken in the 
absence of precipitation, with no other noticeable sources of underwater noise, such as 
presence of nearby shipping, present, and at Sea States from 1 to 3, with the hydrophone at 
half water depth (typically 10 m to 15 m below the surface). 
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 There is no data available specifically for locations in the Development Area or the Offshore 16
Export Cable Corridor, but detail for the nearest location where data is available (the Moray 
Firth) has been provided as an example. Figure 11.2 and Figure 11.3 below present 
summaries of the Power Spectral Density levels and describe how the power of the 
measured sound level is distributed across the frequency range. They also present the data 
from the nearest location (Moray Firth) as highlighted, and an average of all the data shown. 
Figure 11.2 presents data for measurements during Sea State 1 conditions and Figure 11.3 
presents data for slightly rougher Sea State 3 conditions. 
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Figure 11.2: Summary of Power Spectral Density Levels of Background Underwater Noise 
at Sea State 1 at Sites around the UK Coast 

  

Figure 11.3: Summary of Power Spectral Density Levels of Background Underwater Noise 
at Sea State 3 at Sites around the UK Coast 
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 Figures 11.2 and 11.3 illustrate that the unweighted values for background noise show a 17
trend of increased background noise with an increased (rougher) sea state. This increase in 
background noise, however, should be seen in context with the variation of noise in each sea 
state and may not constitute a substantial change in noise environment. This is further 
illustrated in Table 11.5 and Table 11.6, which suggest that unlike fish, marine mammals 
perceive the noise environment of the sea state 3 as slightly quieter than sea estate 1. This is 
a consequence of variation in frequencies that are audible to marine mammals (higher 
frequency component) as opposed to fish species (lower frequency component). 

Table 11.5: Summary of Average Background Levels of Noise Around the UK Coast at Sea 
State 1 
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Overall Average Background Noise Levels – Sea State 1 

Max 126 15 39 26 42 17 66 74 43 66 

Min 92 0 1 0 9 0 36 44 21 37 

Mean 111 5 23 10 28 5 44 54 31 47 

Table 11.6: Summary of Average Background Levels of Noise Around the UK Coast at Sea 
State 3 
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11.5 Methodology 

 A number of species of marine mammals, fish and shellfish use sound for prey detection, 18
communication and navigation. Anthropogenic noise, which falls within the audible range of 
these species and exceeds natural background levels, has the potential to disturb and in 
extreme cases cause auditory injury. In recent years, the study of underwater noise 
associated with the construction of offshore wind farms has been a topic of substantial 
research (e.g. Tougaard et al., 2003a and 2003b; Nedwell et al., 2004; Bailey et al., 2006; 
Thomsen et al., 2006; and Nedwell et al., 2007a and 2007b). In the context of offshore wind 
farm construction activities, it is widely accepted that piling operations are likely to be the 
principal source of noise with the potential to harm or displace marine life. Other 
construction activities, such as cable laying, rock placement and the transit of vessels to and 
from the Development Area and the Offshore Export Cable Corridor will also increase the 
level of anthropogenic noise to a lesser degree, and thus potentially illicit behaviour 
responses in the form of avoidance of the vicinity of the activity.  

 The impacts of noise considered in the assessments in Chapter 13 and Chapter 14 are 19
intrinsically linked to the species under consideration, as the perception of the received 
sound depends on the physiological characteristics of the receptor. As such noise modelling 
is carried out considering the received sound for the species in question. Modelling has been 
undertaken for two sets of criteria:  

• dBht(Species) have been used to predict potential behavioural impacts (displacement); 
and 

• dB Sound Exposure Level (SEL) have been used to predict potential auditory injury 
(Permanent Threshold Shift (PTS) onset). 

 The dBht(Species) criteria represent noise levels that are audible to each relevant species and 20
reflect an instantaneous noise level. The dB SEL criteria account for the duration of noise 
production as it reflects the total sound exposure of an animal as it swims away from the 
noise source throughout the duration of a pile driving event. The SEL will therefore be 
affected by the increased duration of noise associated with the worst case scenario 
compared to the most likely pile drivability scenario described in Table 11.3, and the number 
of piles installed within a 24 hour period.  

11.5.1 Underwater Noise and Marine Species  

 The impact of sound on underwater life can have a variety of effects depending on the level 21
of the noise. At one extreme the loudest noise can generate a substantial pressure that is 
sufficient to injure or kill an animal in the same way as an explosion. Noise at a lower level 
can have less extreme effects: damage to an animal’s auditory sense will occur before any 
physical injury occurs. At the other end of the scale a quieter noise will not cause any harm 
to an animal but may trigger a behavioural response, which, at sufficient volume, will cause 
the animal to flee the area to escape the high noise levels. The term “flee” is a term used 
synonymously with “move away” and the actual modelled speed of movement is stated 
separately. 
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 Over the past 20 years it has become increasingly evident that noise from human activities in 22
and around underwater environments may have an impact on the marine species in the 
area. The extent to which intense underwater sound might cause an adverse environmental 
impact on a particular species is dependent upon the level of the incident sound, its 
frequency content, its duration and/or its repetition rate (see, for example Hastings and 
Popper (2005)). As a result scientific interest in the hearing abilities of aquatic animal species 
has increased.  

 The sound pressures required for physical injury or mortality are universal across species. 23
However, other effects noted above, for example the noise level required to elicit a 
behavioural response, are species dependent. The following sections describe the criteria 
which will be used to assess the likelihood of an adverse impact on marine fauna within 
Chapter 13 and Chapter 14.  

11.5.2 Lethality and Physical Injury 

 The following criteria have been applied in this study for levels of noise likely to cause 24
physical effects to marine mammals and fish: 

• lethal effect may occur where peak-to-peak levels exceed 240 dB re 1 µPa, or an impulse 
of 100 Pa.s; and 

• physical injury may occur where peak-to-peak levels exceed 220 dB re 1 µPa, or an 
impulse of 35 Pa.s. 

11.5.3 Audiological Injury 

 At a high enough level of sound, traumatic hearing injury may occur even where the 25
duration of exposure is short. Injury also occurs at lower levels of noise where the duration 
of exposure is long. In this case the degree of hearing damage depends on both the level of 
the noise and the duration of exposure to it. These effects can be classed as either 
Temporary Threshold Shifts (TTS), where a temporary loss of hearing ability occurs but there 
is no permanent damage, or Permanent Threshold Shift (PTS), where there is a permanent 
adverse impact to the threshold of hearing. 

 A set of criteria to assess auditory damage has been proposed by Southall et al. (2007). That 26
study considers the likelihood of permanent hearing damage (PTS) caused by accumulated 
noise exposure, rather than occurring as a result of a single event. Their auditory injury 
criteria, for various groups of marine mammals, are based on M-weighted Sound Exposure 
Levels (dB re 1 μPa2.s (M)). The M-weighting weights the incident sound according to the 
audiological sensitivity of marine mammal species groups, and so goes some way to reflect 
auditory damage being more apparent within the frequencies that the animal group can 
actually hear. The criteria are given in Table 11.7, and consider an accumulated sound 
exposure over a 24-hour period. The equivalent M-weighted SEL criteria for fish are not 
sufficiently developed and as such are not considered further. 
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 The measures of sound quoted here (peak level, peak-to-peak level, Sound Pressure Level , 27
Sound Exposure Level, and the M-weighting concept) are fully described in Appendix 11A, 
Section 11A.2.3 and 11A.3.5. 

Table 11.7: Proposed PTS Auditory Injury Criteria for Various Cetacean Groups 

Marine Mammal Group Sound Type 

(Single and multiple pulses) 

Low Frequency Cetaceans (e.g. Minke Whale) 

Sound Exposure Level 198 dB re 1 µPa2.s (Mlf) 

Mid Frequency Cetaceans (e.g. Bottlenose Dolphin) 

Sound Exposure Level 198 dB re 1 µPa2.s (Mmf) 

High Frequency Cetaceans (e.g. Harbour Porpoise) 

Sound Exposure Level 198 dB re 1 µPa2.s (Mhf) 

Source: Southall et al. (2007) 

 

 Southall also notes suggested criteria for pinnipeds, given in Table 11.8. 28

Table 11.8: Proposed PTS Auditory Injury Criteria for Various Pinniped Groups 

Marine Mammal Group Sound Type 

(Single and multiple pulses) 

Pinnipeds (in water) (e.g. Harbour Seal) 

Sound Exposure Level 186 dB re 1 µPa2.s (Mpw) 

Source: Southall et al. (2007) 

 

 These figures suggest that pinnipeds are significantly more sensitive to potential PTS onset 29
than cetaceans. However, recent research by Thompson and Hastie (2011) suggests that 
pinnipeds may respond to similar noise levels to cetaceans and thus the 186 dB SEL to 
induce PTS onset in pinnipeds may be overly conservative. However, until agreement is 
reached with stakeholders, the 186 dB criterion has been used to model noise doses 
sufficient to induce PTS onset in pinnipeds (assessed in Chapter 14).  

 In order to allow the visual contextualisation of the M-Weighted SEL criteria between the 30
198 and 186 dB re 1 µPa2, modelling using the M-Weighted SEL criteria has been carried out 
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over several increments between the two criteria for all cetaceans and pinnipeds. More 
detail on this is provided within Appendix 14B: Marine Mammals Piling Impact Assessment. 

11.5.4 Behavioural Impacts 

 At levels lower than those that cause auditorial physical injury, PTS or TTS, noise may 31
nevertheless have important behavioural effects on a species. The most significant effect is 
likely to be some degree of avoidance of the insonified area (the region within which noise 
from the source of interest is above ambient underwater noise levels).   

 The dBht(Species) metric (Nedwell et al. (2007b)) has been developed as a means for 32
quantifying the likely audibility of a sound on a species in the underwater environment. It is 
similar in concept to the dB(A) in humans in that it uses a species’ audiogram in its 
calculation. As any given sound will be perceived differently by different species (since they 
have differing hearing abilities) an absolute noise level will produce a different dBht value 
depending on what species is under consideration. Consequently the species name must be 
appended when specifying a level using this metric. 

 If the level of sound is sufficiently high on the dBht(Species) scale, it is likely that an 33
avoidance reaction will occur. The response from a species will be probabilistic in nature 
(e.g. at 75 dBht(Species) one individual from a species may react, whereas another individual 
may not: the metric indicates ‘loudness’ of the noise and this can be related to a probability 
of an individual reacting). The probability of a behavioural response may also vary depending 
upon the type of signal.  

 A level of 0 dBht(Species) represents a sound that is at the hearing threshold for that species 34
and is, therefore, at a level at which sound will start to be ‘heard’. At this, and lower 
perceived sound levels, no response occurs as the receptor cannot hear the sound. 

 The dBht levels provided in Nedwell et al. (2007b) and used in the modelling are described 35
below in Table 11.9. Chapter 14 expands this assessment criteria to dBht levels in 5 dBht 
increments from 130 to 50 dBht (Species). Details can be found in the Chapter 14 and 
associated appendices.   
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Table 11.9: Criteria that can be used to Assess the Potential Effect of Underwater Noise on 
Marine Species. 

Level in 
dBht(Species) Effect as Provided in Nedwell et al. (2007b) 

75 and above Mild avoidance reaction by the majority of individuals. 

90 and above Strong avoidance reaction by virtually all individuals. 

 

11.5.5 Species Considered  

 Table 11.10 below presents a summary of the species of interest to this study, along with 36
some information regarding the availability of data concerning their sensitivity to 
underwater sound. Full references are given in Appendix 11A, Section 11A.4.5. 

 Note on lamprey (sea lamprey (Petromyzon marinus) and river lamprey (Lampetra 37
fluviatilis)): Little data is available for lamprey of any species with respect to hearing, and no 
audiograms are understood to exist that provide an indication as to their sensitivity to noise, 
or indeed a confirmation as to whether they are able to detect sound at all (Popper, 2005). 
In common with cephalopods, lamprey have statolith organs, and so it is thought that they 
may also have a sensitivity to low frequency sound (Lenhardt M.L. and Sismour E., 1995), or 
particle velocity rather than sound pressure as species of ‘hearing generalist’ fish.  

 Table 11.10 below also includes species that were also considered, but for which no specific 38
audiological data exists. In order to include these species a surrogate species, for which 
audiogram data is available, was selected. These surrogate species are considered 
representative of the species of interest and were selected based on their family and hearing 
morphology. 

Table 11.10: Summary of Marine Species Included in Modelling  

Species 
common 
to area 

Audiogram 
available? 

Surrogate 
used 

Comments Reference 

Cod Yes - - Chapman and 
Hawkins (1973) 

Herring Yes - - Enger (1967) 

Salmon Yes - - Hawkins and 
Johnstone (1976) 

Trout Yes  - -  Nedwell et al 
(2006) 
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Species 
common 
to area 

Audiogram 
available? 

Surrogate 
used 

Comments Reference 

Bottlenose 
dolphin 

Yes - - Johnson (1967) 

Harbour 
porpoise 

Yes - - Kastelein (2002) 

Common 
(Harbour) 

seal 

Yes - No single audiogram dataset 
covering full audiometric 
range available. Data from 
two studies used. 

Kastak and 
Schusterman (1998) 
Mohl (1968) 

Grey seal Partial – only 
upper 
frequencies 

Harbour 
seal 

No single audiogram dataset 
covering full audiometric 
range available. Data from 
two studies used. 

Kastak and 
Schusterman (1998)
;  
Mohl (1968) 

Plaice No Dab - Chapman and Sand 
(1974) 

Minke 
whale 

No Humpback 
whale 

No surrogate data available 
for large mysticetes.  

Erbe (2002) 

Sandeel No Japanese 
sand lance 

- Suga et al (2005) 

White 
beaked 
dolphin    

No Bottlenose 
dolphin 

Audiogram data suggest 
bottlenose dolphin are most 
sensitive dolphin species to 
sound so may provide 
conservative indication of 
impacts 

Johnson (1967) 

 

11.5.6 Introduction to Noise Modelling 

 The estimation of the levels of underwater noise resulting from the development of the 39
Wind Farm and OfTW has been undertaken in two phases: 

• In the first, a broad-brush modelling approach has been used to rank order a wide range 
of offshore wind farm-related sources of underwater noise. This was completed using 
the proprietary Simple Propagation Estimator and Ranking (SPEAR) model. The 
information used to validate this model has come from a very substantial database of 
recordings of various noise sources that has been compiled by Subacoustech Ltd over 
the last 20 years. The model uses estimates from this database of the typical frequency 
content, source level and transmission losses associated with each type of noise source 
to calculate the variation of noise level with range from the source. The rank ordering 
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showed that piling was the activity that generated the highest noise levels. Details of this 
SPEAR modelling are provided below in Section 11.6.1.  

• As a consequence of the SPEAR modelling outputs, piling was modelled in detail using 
the Impulse Noise Sound Propagation and Impact Range Estimator (INSPIRE) model to 
provide an assessment of the levels of noise predicted to occur at various ranges from 
the piling operations. The results of this modelling were then used by marine ecologists 
to inform the assessment of impacts on fish (to be found in Chapter 13) and marine 
mammals (Chapter 14). 

11.6 Underwater Noise Modelling 

11.6.1 Initial Noise Modelling using the SPEAR model 

 The SPEAR model has been used to make noise predictions for a number of representative 40
scenarios for the various activities related to offshore wind farms and offshore transmission 
works.  A summary is provided in Table 11.11. 

 With the exception of impact piling durations, detailed information relating to the amount of 41
time that construction activities will require to be carried out, for example duration of time a 
vessel will be on site, the type of vessel or how long dredging may take, is not available at 
this stage. It has therefore been necessary to take a worst case estimation in terms of noise 
generation which considers all the activities will be carried out continuously for a 24 hour 
period. 

Table 11.11: Summary of Parameters Taken into Account in the SPEAR Modelling 

Activity Parameters used for SPEAR Modelling 

Dredging Suction dredger required for any seabed preparation for cables and 
foundations. 

Drilling Potentially required for pin pile installation. 

Piling 
Parameters 

4.2 hours (worst case) or 2.1 hours (most likely) driving per pile. 

2438 mm diameter piles. 

4 piles (worst case) or 2 piles (most likely) installed per day.  

Up to two piling vessels operating in the area simultaneously. 

Operational 
noise 

Proposed 213 WTGs 

Assumed 24 hours a day for operational WTGs. 

Cable laying Required during inter-array and export cable installation. 

Rock placement 
(including 
concrete 

mattressing) 

Required during inter-array and export cable installation. 

Part of the scour protection process for foundations. 
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Activity Parameters used for SPEAR Modelling 

Trenching 
(including 

Jetting and 
Rock Cutting) 

Required during inter-array and export cable installation. 

Vessel Noise Large vessels required for piling and wind turbine generator (WTG) 
installation. 

Other large and medium sized vessels will be on site to carry out construction 
jobs and anchor handling. 

 

 The results of the SPEAR modelling for herring and the harbour seal are given in Figure 11.4 42
and Figure 11.5 respectively, where a 2438 mm pile is modelled for the impact piling. 
Herring are considered to be the most sensitive fish species, and seal a representative 
marine mammal species, with regards to noise sensitivity. Results for other species are given 
in Appendix 11A, Section 11A.5.2. The relative effects of impact piling on species considered 
in this assessment are shown in Figure 11.6. 

Figure 11.4: Modelled Noise Ranges of Various Activities (90 dBht (Herring) 
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Figure 11.5: Modelled Noise Ranges of Various Activities (90 dBht(Harbour Seal) 

 

Figure 11.6: Modelled Noise Ranges for Various Species Resulting from Piling Activities 
90 dBht(Species), using a 2438 mm Diameter Pile 

 

 

 Table 11.12 to Table 11.18 below, give the maximum perceived noise ranges and areas of 43
sea affected for a variety of underwater noise sources other than piling. These are calculated 
using the SPEAR model, for the key species of fish and marine mammal using the 
dBht(Species) metric. From these results it can be seen that the largest noise range is 
estimated for the harbour porpoise during trenching, with a 90 dBht range of 140 m.  
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 The Tables 11.12 to 11.18 show that the estimated noise ranges are greater for species of 44
marine mammal than they are for fish. This is most likely to be because of the greater 
sensitivity to sound pressure of marine mammals and the substantial high frequency 
component of the noise. Marine mammals can perceive higher frequencies of noise than 
fish, and the noise sources involved for these operations are primarily in the higher 
frequencies. More detail of the modelling outputs using the SPEAR model is given in 
Appendix 11A, Section 11A.5.2. 

Table 11.12: Maximum Ranges from Suction Dredging Noise using the dBht(Species) Metric 

Activity: Suction 
dredging 

90 dBht(Species) range (m) 75 dBht(Species) range (m) 

Cod 7 39 

Dab 1 7 

Herring 13 65 

Salmon 1 5 

Bottlenose Dolphin 7 72 

Harbour Porpoise 21 200 

Harbour Seal 2 26 

Humpback Whale 16 180 

Table 11.13: Maximum Ranges from Drilling Noise using the dBht(Species) Metric 

Activity: Drilling 90 dBht(Species) range (m) 75 dBht(Species) range (m) 

Cod 2 14 

Dab <1 1 

Herring 1 12 

Salmon <1 1 

Bottlenose Dolphin 4 27 

Harbour Porpoise 4 35 

Harbour Seal 1 9 

Humpback Whale 6 54 
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Table 11.14: Maximum Ranges from Cable Laying Noise using the dBht(Species) Metric 

Activity: Cable laying 90 dBht(Species) range (m) 75 dBht(Species) range (m) 

Cod 1 20 

Dab <1 1 

Herring 8 66 

Salmon <1 1 

Bottlenose Dolphin 9 75 

Harbour Porpoise 29 220 

Harbour Seal 2 29 

Humpback Whale 18 180 

Table 11.15: Maximum Ranges from Rock Placement Noise using the dBht(Species) Metric 

Activity: Rock 
placement 

90 dBht(Species) range (m) 75 dBht(Species) range (m) 

Cod 2 25 

Dab <1 4 

Herring 6 62 

Salmon <1 4 

Bottlenose Dolphin 31 170 

Harbour Porpoise 99 550 

Harbour Seal 17 99 

Humpback Whale 70 390 
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Table 11.16: Maximum Ranges from Trenching Noise using the dBht(Species) Metric 

Activity: Trenching 90 dBht(Species) range (m) 75 dBht(Species) range (m) 

Cod 1 16 

Dab <1 <1 

Herring <1 27 

Salmon <1 2 

Bottlenose Dolphin 81 350 

Harbour Porpoise 140 640 

Harbour Seal 12 87 

Humpback Whale 59 390 

Table 11.17: Maximum Ranges from Medium Vessel Noise using the dBht(Species) Metric 

Activity: Vessel Noise 90 dBht(Species) range (m) 75 dBht(Species) range (m) 

Cod <1 1 

Dab <1 <1 

Herring <1 3 

Salmon <1 <1 

Bottlenose Dolphin 4 45 

Harbour Porpoise 11 110 

Harbour Seal <1 4 

Humpback Whale 2 58 
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Table 11.18: Maximum Ranges from Large Vessel Noise using the dBht(Species) Metric 

Activity: Vessel Noise 90 dBht(Species) range (m) 75 dBht(Species) range (m) 

Cod <1 8 

Dab <1 <1 

Herring 1 10 

Salmon <1 <1 

Bottlenose Dolphin 12 110 

Harbour Porpoise 22 200 

Harbour Seal <1 11 

Humpback Whale 6 130 

 

 From measured data on operational wind farms, WTG noise is not estimated to exceed 75 45
dBht(Species) at the point of emission at the WTG tower for any of the species noted above. 

 SPEAR modelling outputs predict noise levels from trenching activity to be the loudest noise 46
source other than piling. Table 11.20 below summarises the results of the SPEAR modelling 
for trenching activity in terms of the M-weighted SELs that (Southall et al. (2007)) propose 
are sufficient to induce PTS in marine mammal species. Assuming that an animal moves 
away from the noise source at a rate of 1.5 m/s (considered to be a typical cruising speed for 
a marine mammal), the SPEAR modelling outputs show it is unlikely that a marine mammal 
will receive a level of noise sufficient to induce auditory injury from any construction and 
operation activities other than piling.   

Table 11.19: Summary of the Maximum Ranges from Trenching using the M-weighted SEL 
Metrics 

Marine Mammal Group Fleeing animal (1.5 m/s) 
Auditory injury range (m) 

Low frequency Cetaceans 
(198 dB re. 1µPa/s2(Mlf) 

< 1 

Mid frequency Cetaceans 
(198 dB re. 1µPa/s2(Mmf) 

< 1 

High frequency Cetaceans 
(198 dB re. 1µPa/s2(Mhf) 

< 1 

Pinniped (in water) 
(186 dB re. 1µPa/s2(Mpw) 

< 1 
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11.6.2  Detailed Underwater Noise Modelling using the INSPIRE Model 

 Figure 11.4 and Figure 11.5 above show that the noise associated with piling is greater than 47
that of any other likely noise source expected during construction of the Wind Farm and 
OfTW. It is therefore important to make an accurate estimation of the likely noise levels so 
that its impact can be comprehensively assessed. There are a variety of acoustic models for 
the estimation of underwater noise propagation in coastal and offshore regions, mainly 
developed as a result of military interests. However, Subacoustech Ltd is not aware of any 
other underwater broadband noise propagation models suitable for the much shallower 
environments typical of offshore wind farm construction, or for the highly impulsive time 
histories encountered from impact piling. In these environments and with these source 
types there is a greater capacity for underwater sound to be affected by absorptive 
processes in the seabed, resulting in propagation losses which typically increase with 
frequency but decrease with depth. 

 The INSPIRE model has been developed specifically to model the propagation of impulsive 48
broadband underwater noise in shallow waters. It uses a combined geometric and energy 
flow/hysteresis loss model to conservatively predict propagation in relatively shallow coastal 
water environments, and has been tested against measurements from a large number of 
other offshore wind farm piling operation1. The following section describes the methodology 
used for modelling of the propagation of underwater noise produced during impact piling. 

11.6.3 Modelling of Sound Propagation 

 Sound levels underwater are usually described in terms of the Source Level (SL), which is a 49
measure of the radiated sound at the noise’s source, and the Transmission Loss (TL), which 
describes the way in which the radiated sound decays. The Sound Pressure Level at a specific 
range from the source is found from the difference between the SL and TL. For a constant 
depth and frequency the calculation of TL is relatively simple. In relatively shallow coastal 
waters, where offshore wind farms are typically situated, the depth may rapidly fluctuate 
between water of a few metres and deeper water of tens of metres. In these circumstances 
the TL becomes a more complex function of depth that depends heavily on the local 
bathymetry and hence must be calculated using a more sophisticated model. Appendix 11A 
gives a more detailed explanation of how sound propagation is modelled through the 
INSPIRE model. 

 Transmission losses are calculated by the INSPIRE model on a fully range and depth 50
dependent basis. The model imports bathymetry data as a primary input to allow it to 
calculate the transmission losses along transects extending from the pile location. Other 
simple physical data are also supplied as input to the model. The model is able to provide a 
wide range of outputs, including the peak pressure, dBht(Species) and M-weighted Sound 
Exposure Level (SEL) of the noise. These quantities are fully described in Appendix 11A. For 
the purposes of predicting noise related impacts, the dBht(Species) and M-Weighted SEL 

                                                           
1 For example, see Thompson et al. (2013) for the results of modelling against measured noise from the piling 
of the Beatrice Demonstrator foundations. 
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values are of relevancy to the marine ecologists and have been described in Section 11.5.6 
above. 

 As well as calculating the SEL variation with range, the model incorporates a "fleeing animal 51
receptor” extension which enables the calculation of the noise dose an animal receives as it 
moves away from a piling operation. This feature permits the calculation of the nearest 
distance from a pile from which an animal must start fleeing such that its noise dose just 
reaches the criterion value at the cessation of the piling operation. In the work reported 
here a typical ‘cruising speed’ of 1.5 m/s was assigned to the mammals under consideration. 
Stakeholder agreement was obtained to apply fleeing animal models only and that no 
modelling of noise doses for stationary animals were required. It should be noted that the 
M-Weighted SEL criteria are designed for species of marine mammal and not fish. As a 
consequence no SEL modelling has been possible for fish species.  

  ‘Single strike’ SEL noise modelling outputs were provided to inform the modelling of the 52
exposure of marine mammals to noise. Although not represented graphically within 
Appendix 11A, outputs were provided to SMRU Ltd for all marine mammal species to 
populate the SAFESIMM model. SAFESIMM was then run by SMRU Ltd to predict potential 
numbers of individual animals that could be exposed to sufficient noise to induce PTS onset 
for all the scenarios described below in Table 11.21 and 11.22. Further details of this are 
provided in Chapter 14. 

 The species and criteria modelled at each location to inform the assessment of noise related 53
impacts from piling at the Development Area and the parameters detailed in table 11.3 are 
provided below in Tables 11.20 and 11.21. 

Table 11.20: Summary of Scenarios Modelled for Piles Driven at a Single Location in the 
Development Area 

Pile 
Diameter 

(mm) 

Number of 
piles/location 

Piling 
duration 
(per pile) 

Species/Filter Results shown 

2438 Position F3 N/A Cod, Dab (as a surrogate for 
Plaice), Herring, Salmon, 
Sand Lance (as a surrogate 
for Sandeel), Trout, 
Bottlenose Dolphin, 
Humpback Whale (as a 
surrogate for Minke Whale), 
Harbour Porpoise. 

90 and 75 dBht 
contours 

 

2438 2 piles 
sequentially at 
Position F3 

Most 
likely (2.1 
hours) 

Low Frequency Cetacean. 

Mid Frequency Cetacean. 

High Frequency Cetacean. 

198, 193, 188 and 
186 dB re 1 µPa2s 
(M) for an animal 
fleeing at 1.5 m/s 
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Pile 
Diameter 

(mm) 

Number of 
piles/location 

Piling 
duration 
(per pile) 

Species/Filter Results shown 

2438 4 piles 
sequentially at 
Position F3 

 Worst 
case (4.2 
hours) 

Low Frequency Cetacean. 

Mid Frequency Cetacean. 

High Frequency Cetacean. 

198, 193, 188 and 
186 dB re 1 µPa2s 
(M) for an animal 
fleeing at 1.5 m/s 

2438 2 piles 
sequentially at 
Position F3 

Most 
likely (2.1 
hours) 

Low Frequency Cetacean. 

Mid Frequency Cetacean. 

High Frequency Cetacean. 

Pinnipeds (in Water). 

SEL outputs for input 
into SAFESIMM by 
SMRU Ltd.  

2438 4 piles 
sequentially at 
Position F3 

 Worst 
case (4.2 
hours) 

Low Frequency Cetacean. 

Mid Frequency Cetacean. 

High Frequency Cetacean. 

 Pinnipeds (in Water). 

SEL outputs for input 
into SAFESIMM by 
SMRU Ltd. 

2438 Position F4 N/A Cod, Dab (as a surrogate for 
Plaice), Herring, Salmon, 
Sand Lance (as a surrogate 
for Sandeel), Trout, Harbour 
Seal, Bottlenose dolphin (as 
a surrogate for White-
beaked dolphin). 

90 and 75 dBht 
contours 

2438 2 piles 
sequentially at 
Position F4 

Most 
likely (2.1 
hours) 

Mid Frequency Cetacean. 

Pinnipeds (in water). 

198, 193, 188 and 
186 dB re 1 µPa2s 
(M) for an animal 
fleeing at 1.5 m/s 

2438 4 piles 
sequentially at 
Position F4 

Worst 
case (4.2 
hours) 

Mid Frequency Cetacean. 

Pinnipeds (in water). 

 

198, 193, 188 and 
186 dB re 1 µPa2s 
(M) for an animal 
fleeing at 1.5 m/s 
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Table 11.21: Summary of Conditions Modelled for Piles Driven at Two Locations in the 
Development Area 

Pile 
Diameter 

(mm) 

Number of 
piles/location 

Piling 
duration 

Species/Filter Results shown 

 

2438 Positions F3 
and F4 

N/A Cod, Dab (as a surrogate for 
Plaice), Herring, Salmon, Sand 
Lance (as a surrogate for 
Sandeel), Trout, Bottlenose 
Dolphin, Harbour Porpoise, 
Harbour Seal, Humpback Whale 
(as a surrogate for Minke 
Whale), Bottlenose dolphin (as a 
surrogate for White-beaked 
dolphin). 

90 and 75 dBht 
contours 

2438 2 piles 
sequentially at 
Positions F3 
and F4 

Most likely 
(2.1 hours) 

Low Frequency Cetacean, Mid 
Frequency Cetacean, High 
Frequency Cetacean, Pinnipeds 
(in water). 

198, 193, 188 
and 186 dB re 1 
µPa2s (M) for an 
animal fleeing 
at 1.5 m/s 

2438 4 piles 
sequentially at 
Positions F3 
and F4 

Worst case 
(4.2 hours) 

Low Frequency Cetacean, Mid 
Frequency Cetacean, High 
Frequency Cetacean, Pinnipeds 
(in water). 

198, 193, 188 
and 186 dB re 1 
µPa2s (M) for an 
animal fleeing 
at 1.5 m/s 

 

11.6.4 Decommissioning Activities  

 The potential effects of decommissioning are considered to be equivalent to and potentially 54
lower than the worst case effects assessed for the construction phase activities. The 
approach to decommissioning is described in Section 7.12. A decommissioning plan will be 
prepared in accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) 
and will be subject to approval from the Department of Energy and Climate Change prior to 
implementation. 

 It should be noted, however, that piling will not be required during decommissioning and 55
hence, effects associated to noise during this phase will be significantly smaller than those 
assessed for the construction phase above. 

11.7 Cumulative Modelling  

11.7.1 FTOWDG Modelling 

 Underwater noise modelling has been undertaken as a collaborative effort by Firth of Forth 56
and Tay Offshore Developers Group (FTOWDG), which represents ICOL as well as the 
developers of the Neart na Gaoithe (NnG) (Mainstream Renewable Power) and Firth of Forth 
(FoF) Phase 1 (Seagreen Wind Energy Limited) wind farms. For consistency, the six positions 
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shown in Figure 11.7 below have been used in the underwater noise assessments provided 
to each member of FTOWDG to inform their Environmental Impact Assessment. The 
modelling was undertaken at sites with a focus on marine species that could be most 
affected by the wind farm construction at those sites. Cumulative modelling was undertaken 
using most likely blow energies and piling durations as it was considered to be less 
unrealistic and this approach was agreed with regulators. Detail on the modelling outputs 
and how these noise ranges are interpreted in terms of predicted impact upon receptors can 
be found in Chapter 13 and Chapter 14. 

Figure 11.7: Map Showing Locations for FTOWDG INSPIRE Noise Modelling  

 

 Using all six of the locations and data provided by all three FTOWDG developers, a situation 57
in which multiple piling events may occur simultaneously or within the same 24-hour period 
was modelled.  

 Table 11.22 and Table 11.23 provide the blow energy profile provided by the NnG and FoF 58
developers as being indicative for the driving of the noted diameter piles into the seabed of 
the relevant site. Each Developer undertook and reviewed of the relevant site geophysical 
and geotechnical data available to them and undertook pile drivability assessments to 
produce these indicative blow energy profiles.  

 The scenarios modelled include both one and two vessels operating on all three sites, and 59
are detailed below in Table 11.24 and Table 11.25 below.   
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Table 11.22: Most Likely Predicted Blow Energy Profile Required to Drive a 2500 mm 
Diameter Pin Pile at the Neart na Gaoithe Site 

 Energy (kJ) Number of strikes Duration (s) 

240 600 1200 

996 5400 10800 

Table 11.23: Most Likely Predicted Blow Energy Profile Required to Drive a 2000 mm 
Diameter Pin Pile at the Firth of Forth Site 

Energy (kJ) Number of strikes Duration (s) 

180 223 298 

420 527 702 

660 478 637 

900 217 289 

 

11.7.2 Modelling of Sound Propagation 

 The following tables (Tables 11.24 and 11.25) give an overview of the modelling and the 60
results presented for the various cumulative scenarios. All the outputs of the scenarios 
modelled for each of the receptors can be found within Appendix 11A. 

Table 11.24: Summary of Conditions Modelled for Piles Driven at a Single Location at Inch 
Cape Development Area (IC), Firth of Forth (FoF) and Neart na Gaoithe (NnG) 

Pile 
Diameter 

(mm) 

Number of 
piles/location 

Maximum 
blow energy 

(kJ) 

Species/Filter Results shown 

 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

Position F3 

Position F5 

Position F1A 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Dab (as a surrogate for 
Plaice), Herring, 
Salmon, Sand Lance 
(as a surrogate for 
Sandeel), Trout, 
Bottlenose Dolphin, 
Humpback Whale (as a 
surrogate for Minke 
Whale).  

90 and 75 dBht 
contours 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

Position F4 

Position F5 

Position F1A 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Harbour Seal. 90 and 75 dBht 
contours 
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Pile 
Diameter 

(mm) 

Number of 
piles/location 

Maximum 
blow energy 

(kJ) 

Species/Filter Results shown 

 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

Position F3 

Position F5 

Position F2 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Harbour Porpoise. 90 and 75 dBht 
contours 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

Position F4 

Position F5 

Position F2 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Bottlenose dolphin (as 
a surrogate for White- 
beaked Dolphin). 

90 and 75 dBht 
contours 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

2 piles 
sequentially at 
Position F3, 1 
pile at Position 
F5 and 1 pile at 
Position F1A 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Low Frequency 
Cetacean.  

Mid Frequency 
Cetacean. 

198, 193, 188 and 
186 dB re 1 µPa2s (M) 
for an animal fleeing 
at 1.5 m/s 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

2 piles 
sequentially at 
Position F4, 1 
pile at Position 
F5 and 1 pile at 
Position F1A 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Pinnipeds (in Water). 198, 193, 188 and 
186 dB re 1 µPa2s (M) 
for an animal fleeing 
at 1.5 m/s 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

2 piles 
sequentially at 
Position F3, 1 
pile at Position 
F5 and 1 pile at 
Position F1A 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

High Frequency 
Cetacean. 

 

198, 193, 188 and 
186 dB re 1 µPa2s (M) 
for an animal fleeing 
at 1.5 m/s 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

2 piles 
sequentially at 
Position F4, 1 
pile at Position 
F5 and 1 pile at 
Position F1A 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Mid Frequency 
Cetacean. 

198, 193, 188 and 
186 dB re 1 µPa2s (M) 
for an animal fleeing 
at 1.5 m/s 
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Table 11.25: Summary of Conditions Modelled for Piles Driven at Two Locations at Inch 
Cape, Firth of Forth and Neart na Gaoithe 

Pile 
Diameter 

(mm) 

Number of 
piles/location 

Maximum 
blow energy 

(kJ) 

Species/Filter Results shown 

 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

Position F3, F4 

Position F5, F6 

Position F1A, F2 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Dab (as a surrogate for 
Plaice), Herring, 
Salmon, Sand Lance 
(as a surrogate for 
Sandeel), Trout, 
Bottlenose Dolphin, 
Harbour Porpoise, 
Harbour Seal, 
Humpback Whale (as a 
surrogate for Minke 
Whale), Bottlenose 
dolphin (as a surrogate 
for White-beaked 
dolphin) 

90 and 75 dBht 
contours 

2438 (IC) 

2500 
(NnG)  

2000 (FoF) 

2 piles 
sequentially at 
Positions F3 
and F4. 1 pile at 
each F5, F6, 
F1A and F2. 

1080 (IC) 

996 (NnG) 

900 (FoF) 

(most likely) 

Low Frequency 
Cetacean, Mid 
Frequency Cetacean, 
High Frequency 
Cetacean, Pinnipeds 
(in water). 

198, 193, 188 and 
186 dB re 1 µPa2s (M) 
for an animal fleeing 
at 1.5 m/s 

11.8 Conclusions 

 The propagation of noise from activities likely to occur within the Development Area and 61
associated with the Offshore Export Cable Corridor have been modelled. Both a worst case 
and most likely scenario for piling have been considered for foundation installation at the 
wind farm, and cumulative scenarios, where simultaneous foundation installation may occur 
at multiple proposed offshore wind farms within the Firth of Forth and Tay, have also been 
modelled. 

 The different effects have been modelled in terms of unweighted decibels with respect to 62
lethal and physical injury effects, ‘M-weighted’ sound exposure levels to calculate potential 
auditory damage to marine mammals and dBht(Species) primarily for behavioural effects of 
marine mammals and fish. The information presented in this chapter has been used to 
inform the assessment of impacts of underwater noise on fish and shellfish, and marine 
mammals (see Chapter 13 and Chapter 14).  
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Glossary 

Aerobic Living or occurring only in the presence of oxygen. 

Alien Species  A non-established introduced species, which is incapable of establishing 
self-sustaining or self-propagating populations in the new area without 
human interference. 

Anaerobic An environment in which the partial pressure of oxygen is significantly 
below normal atmospheric levels; deoxygenated. 

Anemone  Any of numerous flowerlike marine coelenterates of the class Anthozoa, 
having a flexible cylindrical body and tentacles surrounding a central mouth. 

Anoxic  Describes an environment without oxygen. 

Bathyal  Pertaining to the sea floor between 200 m and 4000 m (Lincoln and 
Boxshall, 1987). 

Benthic Communities of organisms present on the seabed. 

Benthos Those organisms attached to, or living on, in or near, the seabed, including 
that part which is exposed by tides as the littoral zone. 

Bio-accumulate The ability of organisms to retain and concentrate substances from their 
environment. The gradual build-up of substances in living tissue; usually 
used in referring to toxic substances; may result from direct absorption 
from the environment or through the food-chain. 

Bioavailable Amount of a substance that becomes available (reaches the target organ or 
systemic circulation) to an organism's body for bioactivity when introduced 
through ingestion, inhalation, injection, or skin contact. 

Biodiversity The variability among living organisms from all sources including, inter alia, 
terrestrial, marine and other aquatic ecosystems and the ecological 
complexes of which they are part; this includes diversity within species, 
between species and of ecosystems. 

Biotope The physical habitat with its biological community; a term which refers to 
the combination of physical environment (habitat) and its distinctive 
assemblage of conspicuous species. 

Bivalve Characteristically a shell of two calcareous valves joined by a flexible 
ligament. 

Cefas Action Levels (AL) Thresholds against which levels of contaminants within sediments can be 
assessed.  

Circalittoral The subzone of the rocky sublittoral below that dominated by algae (the 
infralittoral), and dominated by animals. 

Colonisation The process of establishing populations of one or more species in an area or 
environment where the species involved were not present before. 
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Desorption Substance released from or through a surface. 

Diversity The state or quality of being different or varied. In relation to species, the 
degree to which the total number of individual organisms in a given 
ecosystem, area, community or trophic level is divided evenly over different 
species, i.e. measure of heterogeneity. Species diversity can be expressed by 
diversity indices, most of which take account of both the number of species 
and number of individuals per species. 

Echinoderms Any of numerous radially symmetrical marine invertebrates of the phylum 
Echinodermata, which includes the starfishes, sea urchins, and sea 
cucumbers, having an internal calcareous skeleton and often covered with 
spines. 

Ecosystem A community of organisms and their physical environment interacting as an 
ecological unit. 

Elasmobranchs A subclass of fishes, comprising the sharks, the rays, and the Chimæra. The 
skeleton is mainly cartilaginous. 

Epibenthic Communities of organisms present within the seabed. 

Habitat The place in which a plant or animal lives. 

Hydrodynamic The scientific study of the motion of fluids. 

Infralittoral A subzone of the sublittoral in which upward-facing rocks are dominated by 
erect algae, typically kelps. 

Intertidal The zone between the highest and lowest tides. 

IR.MIR.KR.Ldig.Ldig Laminaria digitata on moderately exposed sublittoral fringe bedrock. 

LR.HLR.MusB.Cht.Cht Chthamalus spp. on exposed upper eulittoral rock. 

LR.LLR.F.FSpi.FS Fucus spiralis on full salinity sheltered upper eulittoral rock. 

LR.MLR.BF.FspiB Fucus spiralis on exposed to moderately exposed upper eulittoral rock. 

LR.MLR.BF.PelB Pelvetia canaliculata and barnacles on moderately exposed littoral fringe 
rock. 

LS.LSa.FiSa.Po Polychaetes in littoral fine sand. 

LS.LSa.FiSa.Po.Aten Aten Polychaetes and Angulus tenuis in littoral fine sand. 

LS.LSa.MoSa.AmSco.Sco Scolelepis spp. in littoral mobile sand. 

Mollusc Invertebrates of the phylum Mollusca, typically having a calcareous shell of 
one, two, or more pieces that wholly or partly enclose the soft, 
unsegmented body, including the chitons, snails, bivalves, squids, and 
octopuses. 
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OSPAR The Convention for the Protection of the marine Environment of the North-
East Atlantic (the ‘OSPAR Convention') was open for signature at the 
Ministerial Meeting of the Oslo and Paris Commissions in Paris on 22 
September 1992. It was adopted together with a Final declaration and an 
Action Plan. 

Oxidization Addition of oxygen to a compound with a loss of electrons. 

Priority Marine Feature  Habitats and species which are considered to be marine nature 
conservation priorities in Scottish waters. 

Polychaete A general term for members of the Class Polychaeta (segmented worms of 
the Phylum Annelida).  

Sessile Permanently attached to a substratum. 

Sorptive The process in which one substance takes up or holds another; adsorption 
or absorption. 

Sponge Any of numerous aquatic, chiefly marine invertebrate animals of the phylum 
Porifera, characteristically having a porous skeleton composed of fibrous 
material or siliceous or calcareous spicules and often forming irregularly 
shaped colonies attached to an underwater surface. 

SS.SCS.CCS Circalittoral coarse sediment. 

SS.SCS.CCS.MedLumVen Venerid bivalves in circalittoral coarse sand or gravel. 

SS.SCS.OCS Offshore circalittoral coarse sediment. 

SS.SMu.CFiMu.SpnMeg Seapens and burrowing megafauna in circalittoral fine mud. 

SS.SMx.CMx Circalittoral mixed sediment. 

SS.SMx.CMx.FluHyd Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed 
sediment. 

SS.SMx.CMx.MysThyMx Mysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment. 

SS.SSa.CMuSa Circalittoral muddy sand. 

Sub-tidal A physical term for the seabed below the mark of Lowest Astronomical Tide. 

Trophic Involving the feeding habits or food relationship of different organisms in a 
food chain. 

Venerid The common name for members of the Order Veneroida of bivalve molluscs 
(Class Bivalvia, Phylum Mollusca). They are characterized by a shell 
composed of two equal sized valves, with umbones forward of the midline 
(anterior), and a hinge bearing central (cardinal) and lateral teeth. 
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12 Benthic Ecology 

12.1 Introduction  

 This chapter assesses the potential effects of the Inch Cape Offshore Wind Farm and 1

Offshore Transmission Works (OfTW) on benthic ecology. Benthic ecology refers to the 

communities of organisms living on (epibenthic) or within (benthic) the seabed. These have 

been characterised within and around the Development Area and Offshore Export Cable 

Corridor through the evaluation of existing survey data and desk studies, implementation of 

site specific baseline surveys, and mapping of the identified benthic communities. These 

communities are categorised into biotopes, areas of common habitat and species, which are 

defined in the glossary and detailed in Appendix 12A: Benthic Ecology Baseline Development 

Area. Subsequently, this chapter presents an assessment of the potential impacts of the 

construction, operation and decommissioning phases of the Wind Farm and associated 

OfTW on benthic ecology. Details of mitigation are also presented. 

 This chapter is supported by the following appendices: 2

 Appendix 12A: Benthic Ecology Baseline Development Area; 

 Appendix 12B: Contaminated Sediment Baseline Development Area; 

 Appendix 12C: Benthic Ecology Baseline Offshore Export Cable Corridor; and 

 Appendix 12D: Biotope Mapping. 

 This chapter also shares direct linkages with the following Environmental Statement (ES) 3

chapters and makes reference to their content where relevant: 

 Chapter 10: Metocean and Coastal Processes;  

 Chapter 13: Natural Fish and Shellfish; and 

 Chapter 18: Commercial Fisheries. 

12.2 Consultation 

 Scoping responses as summarised in Appendix 5A: Summary of Scoping Responses. 4

Responses received from Scottish Natural Heritage (SNH) and Marine Scotland Science (MSS) 

which were relevant to the Benthic Ecology Environmental Impact Assessment (EIA) are 

summarised below in Table 12.1. 
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Table 12.1: Scoping and Consultation Responses and Actions 

Consultee Scoping Response Project Response 

SNH The proposed 
combination of video 
survey and benthic 
grabs is essential to 
adequately determine 
the dominant habitat 
types and species 
present in the 
Development Area. 

Benthic grab and video surveys were carried out in 
combination and results were collated to allow 
biotopes to be determined as accurately as possible. 
Further analysis using geophysical data was carried out 
to combine the results from the Development Area 
and Offshore Export Cable Corridor and produce 
distribution maps of biotopes and habitats. Analysis 
steps are presented in Appendix 12D. The resulting 
mapping of the dominant habitat types are described 
within the baseline Sections 12.5.2 and 12.5.3 and also 
presented in Figures 12.4, 12.7 and 12.8.  

MSS To check for 
Biodiversity Action Plan 
habitats and species, 
Marine Priority Features 
and Annex I habitats 
during survey works. 

A seabed video and benthic sampling survey approach 
was adopted. This allowed habitats and species of 
conservation importance to be noted in the video 
survey. Grabs were not carried out in these areas to 
minimise disturbance to important species and 
habitats. Following surveys, analysis and mapping of 
habitats allowed for the habitats and species of 
conservation importance to be identified and mapped. 
The resulting mapping of the dominant habitat types 
are described within the baseline Sections 12.5.2 and 
12.5.3 and also presented in Figures 12.4, 12.7 and 
12.8. 

 Undertake early analysis 
of survey data in case 
this indicates that 
survey methods need to 
be revised and/or that 
further detailed surveys 
are required. 

Analysis of survey results was carried out immediately 
after surveys were undertaken and laboratory analysis 
was complete. This early analysis of contaminated 
sediment data highlighted possible anomalous results; 
re-analysis of replicate samples was undertaken and 
presented to Marine Scotland which allowed these 
results to be confirmed as anomalous (Appendix 12B). 

 The biotopes/habitat 
map should be used by 
the applicant to inform 
their finalised wind farm 
layout. 

Biotopes across the Project areas have been mapped 
by combining video, benthic and epibenthic survey 
results. Results are presented in detail in Appendix 
12D. The resulting mapping of the dominant habitat 
types are described within the baseline Sections 12.5.2 
and 12.5.3 and presented in Figures 12.4, 12.7 and 
12.8. Assessment of worst case impacts within the 
Development Area resulting from the Wind Farm and 
OfTW infrastructure has been carried out as described 
in Section 12.4 and detailed in Table 12.2 and 12.3. No 
significant impacts have been identified on biotopes or 
habitats and as such no micro-siting of the Wind Farm 
layout has been deemed necessary.  



  Biological Environment 
BENTHIC ECOLOGY 

INCH CAPE OFFSHORE LIMITED  
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

12 

3 of 102 

Consultee Scoping Response Project Response 

MSS Scour protection will 
need to be considered 
as part of the selection 
process for WTGs and 
foundation choice and 
in respect of potential 
impacts to benthic 
ecology.  

Necessary scour protection for each potential Wind 
Turbine Generator (WTG) and foundation type have 
been considered and incorporated when identifying 
the worst case option for each impact in regards to the 
benthic ecology. Jacket foundations with no scour 
protection have been identified as being the worst 
case for habitat change as a result of scour and 
associated sediment transportation. In terms of 
habitat loss and creation, possible scour protection is 
considered as a separate installation to foundations. 
Gravity base substructures (GBS) with scour protection 
have been identified as the worst case in terms of loss 
of original habitat. The identification of worst case 
scenarios can be found in Section 12.4 and the 
assessment of these options is detailed in Sections 
12.7 and 12.8. 

 We recommend that 
the ES presents clear 
information on and 
identification of, the 
main biotopes found 
on-site. 

Biotopes across the Project areas have been classified 
and mapped by combining video, benthic sample and 
epibenthic sample survey data with geophysical data. 
Results are presented in detail in Appendices 12A, 12C 
and 12D, and summarised in Section 12.5: Baseline 
Environment. The resulting mapping of the dominant 
habitat types are described within the baseline 
Sections 12.5.2 and 12.5.3 and also presented in 
Figures 12.4, 12.7 and 12.8.  

 

 In addition to comments received as part of the formal scoping response, consultation was 5

undertaken with MSS via Marine Scotland – Licensing Operations Team (MS–LOT) in regards 

to the survey methodologies planned for the Development Area baseline surveys. Survey 

plans were supplied for comment to MSS and SNH (via MS-LOT), with comments 

incorporated, or discussed, in order that an agreed survey plan was achieved. All surveys 

were undertaken in line with the agreed methodologies. 

 MSS were further consulted and approved of the survey methods used along the Offshore 6

Export Cable Corridor.  

 The information received through this consultation, along with the formal Scoping Opinion 7

and recognised best practice, has informed the methodology and scope for the assessment 

of the impacts on benthic ecology presented in this chapter. 

 Consultation with relevant stakeholders (via MS-LOT) was also undertaken in respect of the 8

methodology for the surveys which informed the metocean and coastal processes 

assessment, outputs from which are used in the assessment of impacts on benthic ecology 

from increases in suspended sediments and the associated deposition of resuspended 

sediments. Details of that consultation are provided in Section 10.1.1 and Table 10.1. 
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12.3 Policy and Plans 

 Relevant policies and plans are introduced in Chapter 2: Policy and Legal Background, the 9

descriptions below provide an overview of how these specifically relate to benthic ecology. 

 UK Marine Policy Statement (Her Majesty’s (HM) Government, 2011). To ensure 

responsible and sustainable use of the marine environment, developers must ensure 

that environmental and social impacts of their operations are assessed with this in mind. 

Under this statement, the United Kingdom (UK) aims to ensure a halting and, if possible, 

a reversal of biodiversity loss with species and habitats operating as a part of healthy, 

functioning ecosystems; and the general acceptance of biodiversity’s essential role in 

enhancing the quality of life, with its conservation becoming a natural consideration in 

all relevant public, private and non-governmental decisions and policies. 

 Scotland's National Marine Plan: Pre-Consultation Draft (Scottish Government, 2011) 

The National Marine Plan is a major component of the Marine (Scotland) Act 2010 and 

will aim to ensure sustainable economic growth of marine industries, while taking the 

environment into account. Under this plan developments should aim to avoid harm to 

marine ecology, biodiversity and geological conservation interests, including through 

location, mitigation and consideration of reasonable alternatives. Furthermore, proper 

weighting should be applied to designated sites of conservation importance, species and 

habitats of importance for the conservation of biodiversity and to species designated to 

be under statutory protection (e.g. via the European Union (EU) Directive 92/43/EEC 

(the Habitats Directive). 

12.4 Design Envelope and Embedded Mitigation 

 The potential development parameters and scenarios are defined as a Design Envelope and 10

presented in Chapter 7: Description of Development. The assessment of potential impacts on 

benthic ecology is based upon the worst case scenario as identified from this Design 

Envelope, and is specific to the potential impacts assessed in this chapter.  

 Key parameters for the worst case scenario for each potential impact are detailed in Tables 11

12.2 and 12.3 below. For this assessment these include consideration of the design, 

construction and operation of: Wind Turbine Generators (WTGs), meteorological masts (met 

masts), foundations and substructures, Offshore Substation Platforms (OSPs), inter-array 

cables and Export Cables.  
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Table 12.2: Worst Case Scenario Definition –Development Area  

Potential Impact Design Envelope Scenario Assessed 

Construction (and Decommissioning) 

Direct temporary 
disturbance of seabed 
habitats caused by 
construction based 
activities 

Total seabed area disturbed is 5.54 km
2
, equating to 3.69% of the 

Development Area resulting from: 

 seabed preparation for 213 WTGs with GBS selected as having the 
largest disturbance footprint (125 m dredge effected diameter); 

 seabed preparation for five OSPs with GBS selected as having the 
largest area disturbance footprint (300 m dredge effected 
diameter); 

 seabed preparation for three met masts with GBS selected as 
having the largest area disturbance footprint (125 m dredge 
effected diameter); 

 353 kilometres (km) Inter-array cable installation with a trench 
affected width of six metres as the widest possible area of 
disturbance; 

 jack up vessel with disturbance footprint per jack up vessel of 600 
m2 and three visits per foundation installation/decommissioning 
required for WTGs, OSPs and met masts; and 

 vessel anchorage disturbance from 5 m2 anchor footprints 
deployed at 500 m intervals along the 353 km of inter-array cable. 

Indirect impacts of 
temporary increases in 
suspended sediment 
concentrations (SSC) from 
construction based 
activities, and associated 
deposition 

Model outputs of anticipated worst case SSC, deposition and sediment 
transportation from energetic means (cable) and dredging 
(foundations) are detailed in Section 10.4. Chapter 10 also describes 
the methodology by which worst case has been identified. Assessment 
includes: 

 suspended sediments arising from seabed preparations and 
installations for 213 WTGs, five OSPs and three met masts with 
GBS foundation types; and  

 suspended sediments arising from inter-array cable burial using 
energetic means (excavated trench 353 km long, one metre wide 
and two metres depth) as recognised as representing the worst 
case as described in Section 10.1.3. 

Release of contaminants 
bound in sediments 

 

 Sediment release as per ‘Indirect impacts of temporary increases in 
suspended sediment concentrations (SSC) from construction based 
activities, and associated deposition’ impact (above). 

 Contaminant levels as described in the baseline Section 12.5. 

Secondary impacts of 
decreased primary 
production due to increased 
SSC within the water 
column 

Sediment release as per ‘Indirect impacts of temporary increases in 
suspended sediment concentrations (SSC) from construction based 
activities, and associated deposition’ impact (above). 
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Potential Impact Design Envelope Scenario Assessed 

Potential release of 
pollutants from 
construction plant 

Sources from vessels and plant associated with the construction of 
WTGs, OSPs, inter-array cables, and associated works. 

Introduction of Non 
Indigenous Species (NIS) 

Introduction from vessels and plant associated with the installation of 
WTGs, OSPs, inter-array cables, and associated works. 

Operation 

Loss of original habitat 

 

 

 

 

 

Total loss of original habitat is 1.87 km
2
, equating to 1.25% of the 

Development Area resulting from: 

 seabed preparation for 213 WTGs with GBS selected as having the 
largest footprint (95 m diameter including scour protection); 

 seabed preparation for five OSPs with GBS selected as having the 
largest footprint (180 m diameter including scour protection); 

 seabed preparation for three met masts with GBS selected as 
having the largest footprint (95 m diameter including scour 
protection); and 

 maximum 10% protection on the 353 km inter-array cable 
installation with protection width of six metres as the widest 
possible area of disturbance. 

Changes in tidal regime and 
associated sediment 
transport 

Model outputs of predicted changes to hydrodynamics (Chapter 10) 
resulting from WTGs, met masts and OSPs. GBS foundations have 
been identified as being the worst case for impacts on tidal regime. 

Scour and associated 
sediment transportation 
leading to changes in 
habitats 

Model outputs of predicted scour effects (Chapter 10) resulting from 
WTGs, met masts and OSPs. Jacket foundations with no scour 
protection have been identified as being the worst case for impacts on 
scour and associated sediment transportation. 

Colonisation of introduced 
substrata leading to a 
change in the benthic 
ecology and/or biodiversity 

Introduction of new substrate available for colonisation from 
infrastructure as described in ‘loss of original habitat’ above. 

Provision of Introduced 
Substrata Facilitating 
Spread of NIS 

Introduction of new substrate available for colonisation from 
infrastructure as described in ‘loss of original habitat’ above.  

Potential release of 
pollutants from operation 
plant 

Sources from vessels and plant associated with the operation and 
maintenance of WTGs, OSPs, inter-array cables, and associated works. 

Responses to 
electromagnetic fields and 
thermal emissions 

Total Inter-array cable length of 353 km suitably buried and protected 
where burial is not feasible. Longest length and shallowest burial, or 
protection, recognised as the worst case in terms of electromagnetic 
fields (EMF) exposure.  
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Potential Impact Design Envelope Scenario Assessed 

Temporary habitat 
disturbance from 
operations and 
maintenance (O&M) 
activities 

 

Area of seabed disturbed annually is 0.14 km
2
, equating to 0.09% of 

the Development Area resulting from: 

 jack up vessel with disturbance footprint per vessel of 600 m2 and 
one visit per foundation (WTGs, OSPs and met masts) every five 
years; 

 vessel anchorage disturbance from 5.0 m2 anchor footprints 
deployed at 500 m intervals along the 353 km of inter-array cable; 
and 

 inter-array cable reburial assuming maximum of 10% reburial 
during operation of the total 353 km with a trench affected area of 
six metres as the widest possible area of disturbance. 

Table 12.3: Worst Case Scenario Definition – Offshore Export Cable Corridor 

Potential Impact Design Envelope Scenario Assessed 

Construction (and Decommissioning) 

Direct temporary 
disturbance of seabed 
habitats caused by 
construction based activities 

Sub-tidal area of seabed disturbed across export cable corridor is 3.02 
km

2
 (3.0% of Offshore Export Cable Corridor) resulting from the 

export cable installation: 

 AC selected as worst case as it utilises the largest possible number 
of cables i.e. six DC options utilises less cables than AC;  

 maximum cable length for each of the six cables is approximately 
83 km; and  

 each of the six cables are installed in a separate trench resulting in 
six trenches in total. 

Intertidal area disturbed at the Cockenzie beach landfall option is 
2,216 m

2
 which equates to 2.0% of total beach area (measured from 

the Cockenzie Power station to East Cuthill Rocks) resulting from: 

 the cable corridor width which is disturbed by installation 
equipment which is six metres for each of the six trenches i.e. 36 
m in total. 

 two jointing pits estimated at 100 m2 each within the intertidal 
area; and 

 tidal range at widest point of the beach, and therefore cable 
length across the intertidal area of 56 m.  

Intertidal Area disturbed at Seton Sands beach landfall option is 
14,636 m

2
 which equates to 1.1% of total beach area measure from 

Wrecked Craigs to Fenny Ness resulting from: 

 the cable corridor width which is disturbed by installation 
equipment which is six metres for each of the six trenches; 

 two jointing pits estimated at 100 m
2
 each; and 

 tidal range at widest point of the beach, and therefore cable 
length across the intertidal area of 401 m.  
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Potential Impact Design Envelope Scenario Assessed 

Mechanical Cutting utilised in any of the intertidal areas where there 
are rocky habitats. 

Indirect impacts of 
temporary increases in SSC 
from construction based 
activities and associated 
deposition 

Model outputs of anticipated SSC, deposition and sediment 
transportation from installation of the cable by energetic means 
(Chapter 10).  

 

Release of contaminants 
bound in sediments 

 

 Sediment release as per ‘Indirect impacts of temporary increases 
in SSC from construction based activities and associated 
deposition’ impact (above). 

 Contaminant levels as per baseline characterisation in Section 
12.5.3. 

Secondary impacts of 
decreased primary 
production due to increased 
SSC within the water column 

Sediment release as per ‘Indirect impacts of temporary increases in 
SSC from construction based activities and associated deposition’ 
impact (above). 

Potential release of 
pollutants from construction 
plant 

Sources from vessels and plant associated with the construction of 
Export Cable and associated works. 

Introduction of NIS Introduction from vessels and plant associated with the construction 
of Export Cable and associated works. 

Operation 

Loss original of habitat 

 

Total area of original habitat loss = 0.6 km
2
 resulting from: 

 Protection of 20% of each of the 83 km long Export Cables. 

 Protection material 6.0 m wide. 

Colonisation of introduced 
substrata leading to a 
change in the benthic 
ecology and/or  biodiversity 

Introduction of new substrate available for colonisation from Export 
Cable protection which is predicted to be installed on a maximum of 
20% of the total cable length for each cable. 

Provision of Introduced 
Substrata Facilitating Spread 
of NIS 

Introduction of new substrate available for colonisation from Export 
Cable protection which is predicted to be installed on a maximum of 
20% of the total cable length for each Export Cable. 

Potential release of 
pollutants from construction 
plant e.g. from accidental 
spillage/leakage or sacrificial 
anodes 

Source from vessels and plant associated with the O&M of Export 
Cables, and associated works.  

Responses to EMF and 
thermal emissions 
associated with cabling 

Total Export Cable length of approximately 83 km for each six cables, 
suitably buried to a target depth of 1.0 m and protected where burial 
is not practicable. 
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Potential Impact Design Envelope Scenario Assessed 

Temporary habitat 
disturbance from O&M 
activities 

Annual disturbance from Export Cable reburial is 0.007 km
2 

equating 
to 0.005% of the Export Cable Corridor. This results from a maximum 
predicted reburial of 10% of the 83 km Export Cable length for each 
of the six cables during the operational phase.  

 

Embedded Mitigation  

 A range of Embedded Mitigation measures to minimise environmental effects are captured 12

within the Design Envelope (see Section 4.5.2). The assessment of effects on benthic ecology 

has taken account of the following Embedded Mitigation measures: 

 Vessels and plant relating to construction, operation and decommissioning activities will 

follow best practice and guidance for pollution at sea, detailed in the final Environmental 

Management Plan (EMP) to reduce and coordinate response to pollution events if they 

were to occur. The final EMP will follow OSPAR, IMO and MARPOL guidelines and 

industry best practices regarding pollution at sea, this includes provision for storage of 

pollutants and identifies products suitable for use in the marine environment. The EMP 

will be finalised prior to construction; 

 The risk of invasive species introduction will be managed through prevention methods 

by following best practice, for example the International Convention for the Control and 

Management of Ships’ Ballast Water and Sediments (BWM), and the Scottish Code of 

Practice on non-native species. Details will be confirmed in the EMP prior to 

construction; 

 Cables will be suitably buried or will be protected by other means when burial is not 

practicable which will reduce the impacts of loss of original habitat; and 

 For any drilling activities, reversed circulation (air), sea water, water based mud, or 

synthetic (biodegradable) oil will be used. These compounds have been shown to have 

reduced environmental impacts over traditional oil based muds. For example, studies at 

some offshore drilling platforms using water-based drilling mud’s have found no adverse 

effects (Daan and Mulder, 1996).  

 These measures would be delivered as part of the Project (see Appendix 7A).  13

12.5 Baseline Environment  

 To describe the baseline environment the following activities were undertaken:  14

 An initial review of existing benthic survey data and desk based studies was carried out.  

 Subsequently Project specific surveys, commissioned by Inch Cape Offshore Limited 

(ICOL), were conducted using marine ecological techniques.  

 Baseline data as described in Table 12.4 were then used to characterise and map the 

marine communities and to identify the location of any sensitive features present (e.g. 

Annex 1 features of the Habitats regulations, or Priority Marine Features (PMFs)).  
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 Key data sources including existing data and those commissioned by the Project are 15

highlighted in Table 12.4, and results are summarised below within the sections for the 

Development Area (Section 12.5.2) and Offshore Export Cable Corridor (Section 12.5.3) 

baselines. Full details are presented in the Baseline Reports Appendix 12A, Appendix 12B, 

Appendix 12C, and Appendix 12D. 

Table 12.4: Key Data Sources (full References can be found in the References Section) 

Data Source Area of Research 

Existing Data 

Marine Scotland (pers. comm. 
2012) 

Contaminant data for Bell Rock disposal ground. 

The Marine Nature 
Conservation Review (MNCR) 
of East Scotland (Brazier, 1998)  

Provides information on the benthic environments in proximity 
to the Development Area and Offshore Export Cable Corridor. 

2004 Strategic Environmental 
Assessment (SEA) for region 5 
(Eleftheriou et al., 2004)  

Provides information on the benthic environments in proximity 
to the Development Area and Offshore Export Cable Corridor. 

Clean Seas Environment 
Monitoring Programme 
(CSEMP, 2012) 

Contaminant data for monitoring station at Montrose Bank and 
along the east coast of Scotland. 

EUSeaMap - Mapping 
European Seabed Habitats 
(MESH, 2012) 

EU seabed predictive mapping and benthic survey data. 

Site Specific Surveys/analysis 

Osiris Hydrographic & 
Geophysical Projects Limited 
(Osiris Projects) and iXsurvey 
Limited 

Geophysical survey data of Development Area and Offshore 
Export Cable Corridor. 

AMEC on behalf of ICOL Benthic and Epibenthic surveys as described in and 12.5.2 and 
shown in Figures 12.2 and 12.3. 

Envision on behalf of ICOL Geophysical data interpretation and habitat mapping. 

EMU on behalf of Neart na 
Gaoithe offshore wind farm 
export cable (collected in 
2009, reported in 2010)  

Intertidal survey at cable landing locations within the Offshore 
Export Cable Corridor. 

Benthic survey along within and in the vicinity of the Offshore 
Export Cable Corridor, survey extent highlighted in Figure 12.6.  

(Note: these surveys were originally carried out for the Neat na 
Gaoithe project but overlapped the Offshore Export Cable 
Corridor and so were used for the ICOL analysis). 
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Data Source Area of Research 

EMU on behalf of ICOL (2012) Benthic surveys along Offshore Export Cable Corridor as 
described in Section 12.5.3. 

Intertidal surveys at cable landing locations within the Offshore 
Export Cable Corridor as described in Sections 12.5.3. 

Intertek Metoc on behalf of 
ICOL 

Metocean and coastal process modelling as described in Chapter 
10. 

Envision on behalf of Forth and 
Tay Offshore Wind Developers 
Group  

Interpretation of benthic and geophysical data for biotope 
classification and mapping in order that all cumulative Firth of 
Tay and Forth Developments (Inch Cape, Neart na Gaoithe and 
Firth of Forth Phase 1 (Alpha and Bravo) have comparable 
benthic analysis.  

 

12.5.1 Regional Study Area 

 The Regional Study Area used to define the baseline environment, was selected to 16

encompass the Development Area and Offshore Export Cable Corridor, and adjacent seabed 

areas within a single spring tide excursion of the Development Area and Offshore Export 

Cable Corridor (see Figure 12.1). Offshore habitats that encompass the cumulative 

development sites, namely the Firth of Forth and Neart ne Gaoithe offshore developments 

(Figure 12.1) were also included.  

Figure 12.1: Regional Study Area  
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12.5.2 Development Area 

 A detailed benthic ecology baseline technical report, reviewing existing data and desk 17

studies and reporting site specific surveys, has been produced for the Development Area 

and is attached as Appendix 12A. An overview of this report is presented below.  Throughout 

the document biotopes are referenced using their classification codes and not their full 

classification titles.  This is usual practice as the descriptive nature of full classification titles 

makes it impractical to replicate them for every reference. Full titles are referenced on first 

use and can be found in the glossary section.      

Existing Data 

 The Marine Nature Conservation Review (MNCR) of East Scotland (Brazier, 1998) provides 18

information on the benthic environments in proximity to the Development Area. In addition, 

a number of scientific papers which describe the benthic and epibenthic community 

composition over large areas of the North Sea have been reviewed in the 2004 Strategic 

Environmental Assessment (SEA) for region 5 (Eleftheriou et al., 2004) (which spans the 

Development Area). Typically, the offshore environment has been studied to a lesser degree 

than the inshore environment, with the main body of information focused around Bell Rock 

sewage sludge disposal ground, which is located partially within the Development Area, 

Figure 12.2. Relevant local information is also available from the long term benthic 

monitoring records of the Clean Seas Environmental Monitoring Programme (CSEMP, 2012) 

and the United Kingdom Offshore Operators Association (UKOOA), as well as specific studies 

for the Mapping European Seabed Habitats (MESH, 2012) project. 

 MESH identifies the Development Area as deep circalittoral sand and coarse sediment, with 19

areas of circalittoral coarse sediment and fine or muddy sand. This predictive information is 

supported by survey data collected by Envision Mapping in 2003, which identified the 

biotope Mysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment 

(SS.SMx.CMx.MysThyMx) at the sampling locations which coincide with the southern end of 

the Development Area. Monitoring at Bell Rock disposal ground provides long term benthic 

data within the Development Area, and shows a polychaete and bivalve dominated habitat 

with occasional opportunistic species present (SEA 5, 2004). 

 Contaminated sediment levels within the Development Area are also available as a result of 20

monitoring at the Bell Rock disposal ground. The most recent data from a survey, 

undertaken in 2002, shows generally low levels of contaminants, with some elevation of 

heavy metals but no strong temporal variations of trace metals in surface sediments either 

during or post disposal operations, which indicates the highly dispersive nature of the area 

(Hayes et al., 2005).  

Site Specific Surveys 

 The survey area consisted of the Development Area, an area within a single tidal excursion 21

from the Development Area, and discreet reference stations outside of the tidal excursion. 

This is in accordance with the Guidelines for the Conduct of Benthic Studies at Marine 

Aggregate Extraction Sites (Ware and Kenny, 2011).  
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 In advance of the survey consultation with Marine Scotland was undertaken to develop an 22

agreed survey methodology and programme. Detailed methodologies and full results of the 

survey are included in Sections 12A.2 and 12A.3 of Appendix 12A and Sections 12B.2 and 

12B.3 of Appendix 12B with the survey results summarised below. The benthic survey was 

undertaken between 19 March 2012 and 25 May 2012. Sampling stations are shown in 

Figure 12.2 and 12.3, and Table 12.5 below and consisted of the following elements:  

 Drop Down Video (DDV) at 124 stations; 

 Benthic grabs (including sub-sampling for contaminant analysis, particle size analysis 

(PSA) and total organic carbon (TOC) analysis) at 87 stations; and  

 Epibenthic trawls at 24 stations.  
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Table 12.5: Summary of Survey Campaign 

 Development Area Tidal Excursion Control Total 

 Stations Replicates Total 
Samples 

Stations Replicates Total 
Samples 

Stations Replicates Total 
Samples 

Stations Total 
Samples 

Benthic 
Grab 

74 Single 74 7 Triplicate 21 6 Triplicate 18 87 113 

Drop 
Down 
Video 

108 Single 108 8 Single 8 8 Single 8 124 124 

Epibenthic 
Trawls 

20 Double 40 2 Triplicate 6 2 Triplicate 6 24 52 
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Figure 12.2: Benthic Survey Stations  

 

Figure 12.3: Epibenthic Trawl Survey Stations 
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Results – Physical Environment 

 Data from the geophysical survey, ground-truthed by the PSA data from grab sampling and 23

DDV footage indicated that overall, the Development Area consisted of circalittoral sands 

and gravelly sands with areas of muddy mixed sediment.  

Results – Epibenthic Communities 

 The epibenthic survey data from two metre beam trawls confirmed the assignment of 24

coarse and mixed sediment communities. Catches were dominated by epibenthic species 

typical of these habitats, i.e. dead man’s fingers (Alcyonium digitatum), horned wrack 

(Flustra folicacea), brittlestars (Ophiothrix fragilis), hydroids (e.g. Hydrallmania falcata) and a 

number of small fish and mobile benthic invertebrates.  

Results – Biotope Classification 

 Through the various benthic survey methods applied across the Development Area, biotopes 25

were identified, with the majority of the sedimentary habitat across the Development Area 

classified as the circalittoral mixed sediment biotope ‘Mysella bidentata and Thyasira spp. in 

circalittoral muddy mixed sediment (SS.SMx.CMx.MysThyMx)’. 

 The biotopes identified through the supervised classification of geophysical and benthic data 26

as present across the Development Area are detailed in Table 12.6 and Figure 12.4. 

Table 12.6: Biotopes Present within the Development Area 

Biotope Area (km2) % of Survey 
Area* 

% of Development 
Area 

SS.SCS.CCS.MedLumVen 8 4 4 

SS.SCS.OCS 62 31 33 

SS.SMx.CMx.MysThyMx 132 65 62 

*The geophysical survey area included a buffer around the Development Area and so the 

Survey Area is slightly larger than the Development Area. 

Results – Habitats and Species of Conservation Importance 

 The following habitats and species of conservation importance have been noted as present 27

within the Development Area: 

 (SS.SCS.OCS), is regarded as a conservation priority in the UK Post-2010 Biodiversity 

Framework (JNCC and Defra, 2012); 

 Venerid bivalves in circalittoral coarse sand or gravel (SS.SCS.CCS.MedLumVen) is listed 

under the EC Directive 92/43/EEC (the habitats directive) as part of the features: 

sandbanks which are slightly covered by sea water all the time, large shallow inlets and 

bays and estuaries; and 
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 The Icelandic cyprine, Arctica islandica, a PMF and listed under OSPAR’s list of 

threatened and/or declining species(OSPAR, 2008b), was recorded at moderate 

abundances across the Development Area (0-5000 individuals per 100 m2). All 

individuals recorded were juveniles, but were greater than one millimetre (mm)in 

diameter. 

 No evidence of any Annex I biogenic reef features were observed during any of the surveys 28

carried out across the Development Area. A number of reef forming polychaetes were 

recorded (Sabellaria spinulosa and Serpula vermicularis), as was a single individual of 

Modiolus modiolus. These species are of high conservation importance when in reef form; 

no reef features were observed, and therefore they are not considered further in the 

assessment. 

 The proposed Marine Protection Area (MPA), the Firth of Forth Banks Complex, is an option 29

for the designation for sands and gravels, Arctica islandica, and shelf banks and mounds. 

This proposed MPA sits to the east of the Development Area, approximately one kilometre 

(km) distant at its nearest point. Where impacts have the potential to affect this proposed 

MPA they have been identified within this Environmental Impact Assessment. 

 A number of Special Area of Conservation (SAC) including the Isle of May, Firth of Tay and 30

Eden Estuary, Moray Firth and the River Tay, which cite Annex I habitats as their qualifying 

conservation have been detailed in Chapter 9. However, there is no potential connectivity 

with these SACs and the Development Area relating to Benthic Ecology or Annex I habitat 

interests due to their remoteness and the limited range of direct or indirect effects. 

Connectivity with the Offshore Export Cable Corridor is discussed in Section 12.5.3. 

 The Aberlady Bay Local Nature Reserve (LNR) includes features of interest relevant to the 31

Benthic Ecology assessment.   However as with the SACs there is no potential connectivity 

with the Development Area due to their remoteness and range of effects.    

Results – Contaminated Sediments 

 Results of the sediment chemistry analyses showed that TOC and sulphide was low at all 32

stations, with TOC below 0.4 per cent and sulphide below 17 mgkg-1. Polycyclic Aromatic 

Hydrocarbons (PAHs), Polychlorinated Biphenyls (PCBs) and organotins were also low across 

the Development Area, with concentrations below Cefas Action Levels (AL), Canadian 

Sediment Quality Guidelines and Dutch Standards (defined in Appendix 12B). Arsenic, 

cadmium, chromium, copper, and nickel concentrations exceeded Cefas AL 1.  

 Additionally, nickel and cadmium concentrations exceeded Cefas AL 2 at five locations 33

(Figure 12.2) but on re-analysis of a duplicate sample these values were not reached1 

(Marine Scotland, 2012). As described in Appendix 12A levels of all contaminants were 

spatially variable across the Development Area and there are no identified areas of 

                                                           
1
 Through consultation with MS it was agreed that these levels were anomalous and could therefore be 

removed from the impact assessments. Email correspondence 5 November 2012. 

http://www.marlin.ac.uk/species/Modiolusmodiolus.htm
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enhanced contamination, despite the presence of the historical disposal ground at Bell Rock 

(located partially within the Development Area).  

Figure 12.4: The Development Area Biotope Map  

 

12.5.3 Offshore Export Cable Corridor 

 A detailed benthic ecology baseline technical report, reviewing existing data and desk 34

studies, and reporting on site specific surveys, has been produced for the Offshore Export 

Cable Corridor and is attached as Appendix 12C. An overview of this report is presented 

below. 

Existing Data 

 The benthic environment along the Offshore Export Cable Corridor is relatively well 35

documented, with a number of studies and surveys having been carried out in the Firth of 

Forth, including the Clean Seas Environmental Monitoring Programme (CSEMP, 2012)which 

showed a very impoverished fauna as present within the Firth of Forth (Eleftheriou et al., 

2004). Predictive mapping (MESH) highlights the variety of habitats that coincide with the 

Offshore Export Cable Corridor. Also, recent survey data, from the previous Cockenzie cable 

option investigated in 2009 for the Neart na Gaoithe offshore wind farm, also exists and has 

been made available to ICOL.  

 Existing data shows the substrates in the Forth estuary to be mainly sedimentary, with 36

species diversity increasing with increasing salinity and depth offshore. Deep circalittoral 

sand and mud habitats intersect the Offshore Export Cable Corridor for the majority of its 
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length, together with circalittoral sandy or fine mud. Infralittoral sandy or fine muds coincide 

with the Offshore Export Cable Corridor closer inshore, with a number of other broad-scale 

habitat types also represented, including circalittoral rock, and circalittoral and infralittoral 

fine muddy sand. 

 A number of sites, designated for nature conservation are intercepted by the Offshore 37

Export Cable Corridor. These sites are detailed in Chapter 9: Designated Nature Conservation 

Sites. The Isle of May Special Area of Conservation (SAC) is designated in relation to sub-tidal 

benthic features, with rocky reefs surrounding the island. Impacts that have the potential to 

interact with the characterising features of this SAC are identified within the assessment. A 

number of other SACs detailed in Chapter 9 cite Annex I habitats as their qualifying 

conservation interests, including the Firth of Tay and Eden Estuary , the Moray Firth and the 

River Tay. There is no potential connectivity with these SACs and the Offshore Export Cable 

Corridor relating to Benthic Ecology or Annex I habitat interests due to their remoteness and 

the limited range of direct or indirect effects.  

 The Aberlady Bay LNR includes features of interest relevant to the Benthic Ecology 38

assessment.  The distance from Aberlady Bay to the Offshore Export Cable Corridor is 

approximately 1.5 km at the closest point, and so there will be no direct impacts on the LNR.  

Indirect impacts that have the potential to interact with the features of interest of this LNR 

are identified within the assessment. 

 JNCC and SNH have identified one potential nature conservation Marine Protected Area in 39

the vicinity of the Development Area, the Firth of Forth Banks Complex. Arctica islandica has 

been identified as a PMF in this location. Impacts that have the potential to interact with the 

PMF within this MPA are identified within the assessment. The Firth of Forth Site of Special 

Scientific Interest covers large areas of the Firth of Forth (including the Offshore Export 

Cable landfall options, at Cockenzie and Seton Sands) with the marine Notified Natural 

Features of mudflats and saltmarsh within its boundary. None of these Notified Natural 

Features are present at the landfall options and as such, no impacts to these features are 

predicted. Impacts to the habitats present at the landfall points are covered within the 

Impact Assessment, with baseline conditions discussed below.  

 Where there is potential for indirect impacts on designating features of a European site, 40

other than benthic ecology interests, these are considered in the Chapter 13, Chapter 14: 

Marine Mammals and Chapter 15: Ornithology.  

Site Specific Survey 

 MSS was consulted and agreed with survey methodologies prior to commencement. The 41

survey methods and results are presented in full in Appendix 12C, and consisted of: 

 Intertidal biotope mapping surveys at the cable landfall options at Cockenzie and Seton 

Sands (Figure 12.5), and 

 Sub-tidal surveys within and in proximity to the Offshore Export Cable Corridor (Figure 

12. 6) including; 
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o DDV at 22 stations; 

o DDV transects at 11 rock seabed stations; and 

o Benthic grab sampling for PSA and contaminant sampling at 13 Stations. 

 In addition, existing seabed video footage and sediment particle size distribution data from a 42

further 37 stations were used to characterise habitats and associated communities along the 

sub-tidal Offshore Export Cable Corridor. This data was sourced from the 2009 Neart na 

Gaoithe survey.  

Figure 12.5: Intertidal Survey Area 
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Figure 12.6: Sub-tidal Survey Station Positions  

 

Figure 12.6a: Sub-tidal Survey Station Positions (near Development Area) 
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Figure 12.6b: Sub-tidal Survey Station Positions (Mid-section) 

 

Figure 12.6c: Sub-tidal Survey Station Positions (Near-shore) 
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Results - Intertidal Surveys 

 Cockenzie was divided into two main areas, one classified as hard substratum and one by 43

mixed substrata. The mixed substrate in the south of the surveyed area ranged from sandy 

gravel on the upper to mid shore, to sandy gravel and cobbles on the mid to lower shore, 

with small boulders present on the extreme low shore and sub-tidal area. Algal growth was 

prevalent on the mid to lower shore with the presence of the biotope LR.FLR.Eph.BLitX, 

whilst further down the shore LR.LLR.F.Fspi.X became more prevalent. The hard substrata in 

the northern half of the Cockenzie survey area showed typical zonation for a rocky shore. 

The biotope LR.MLR.BF.PelB was present on the upper shore, LR.HLR.MusB.Cht.Cht on the 

mid shore and LR.MLR.BF.FspiB on the mid to lower shore leading to the kelp biotope of 

IR.MIR.KR.Ldig.Ldig on the extreme low shore in addition to an area of soft sediment 

classified as LS.LSa.MuSa.Lan.  

 Previous sampling (EMU, 2010), at the northern area of the Cockenzie landfall option, also 44

identified a mussel bed (LS.LBR.LMus.Myt.Mx) represented as a thin band of mussels (a few 

metres wide) on mid shore mixed cobble and gravel substrates. During the EMU (2012) 

survey this habitat was not present, suggesting that this is likely to have been a naturally 

ephemeral feature (Appendix 12C). 

 The Seton Sands survey area consisted predominantly of fine sand habitats, though a small 45

area of hard substrata, classified as LR.LLR.F.FSpi.FS, occurred within a fine sand biotope on 

the upper shore. A series of upper to mid shore mobile sand banks (LS.LSa.MoSa.AmSco.Sco) 

led to a large mid to low shore polychaete dominated biotope (LS.LSa.FiSa.Po). Polychaete 

worms were present in large numbers down into the low shore but the bivalve mollusc, 

Angulus tenuis, was present in sufficient numbers on the extreme low shore for the 

LS.LSa.FiSa.Po biotope to be further classified to LS.LSa.FiSa.Po.Aten. 

Results – Sub-tidal Survey 

 Combination of the EMU (2010) and EMU (2012) samples showed that the predominant 46

sediment type present along the Offshore Export Cable Corridor was slightly gravelly muddy 

sand, with slightly gravelly sand and slightly gravelly sandy mud making up the majority of 

the remaining sediment classes. Sediments tended to be slightly coarser towards the 

offshore limit of the Offshore Export Cable Corridor. The dominant mud/sand biotope 

present along the Offshore Export Cable Corridor was classed as SS.SMu.CFiMu.SpnMeg. 

Towards the intertidal, sediments became more heterogeneous and were classified as IMx 

and CMx derived biotopes.  

 Further interpretation of the Offshore Export Cable Corridor survey data was carried out by 47

Envision in order to collate it with the Development Area data, Figures 12.7 and 12.8. This 

interpretation used the ICOL commissioned geophysical data, alongside the benthic survey 

data (EMU 2010, 2012).  
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Results – Contaminated Sediments 

 Contaminant samples (analysis of total PAH, metals and organotin (Tributyltin (TBT)) 48

compounds) were combined with results from 2009. In general, levels of PAHs were below 

the available Cefas AL for this contaminant. A number of samples collected in the inshore 

area approaching the Cockenzie landfall and at historic dumping grounds were found to 

have relatively elevated PAH concentrations. Recent sampling showed metal contaminant 

concentrations were variable, with Arsenic and Cadmium below Cefas AL1 for all sites, 

Mercury, Copper, Lead and Zinc all with at least one site above AL1 and Nickel and 

Chromium showing all sites above AL1. No site exceeded the Cefas AL2 for any metal.  

 In terms of spatial patterns, mercury concentrations were generally low offshore but 49

exhibited a gradient of increasing concentrations closer to the landfall points. Nickel 

concentrations, however, showed no distributional pattern. The baseline survey showed 

contamination levels within the Offshore Export Cable Corridor reflect the environmental 

status of the Firth of Forth. Contaminants were found to be in higher concentrations near 

shore. This is likely due to anthropogenic activity, for example there is a historic disposal 

ground, Port Seton, along the Seton Sands inshore corridor and coastal and estuarine waters 

typically receive contaminants via local anthropogenic activities and riverine inputs. 

Results – Habitats and Species of Conservation Importance 

 A number of habitats and species of conservation were identified: 50

 SS.SCS.CCS - Conservation priority in the UK Post-2010 Biodiversity Framework (Joint 

Nature Conservation Committee (JNCC) and Department for Environment, Food and 

Rural Affairs (Defra), 2012), identified in 2012, in the offshore environment of the 

Offshore Export Cable Corridor;  

  SS.SMu.CFiMu.SpnMeg - Listed on the Scottish draft list of Priority Marine Features 

(Howson et al., 2012) (Section 9.3.4), identified in the offshore environment of the 

Offshore Export Cable Corridor; 

 Stony Reef – potential to be listed under the EC Directive 92/43/EEC (Habitats Directive) 

as part of the feature: Annex I reef. However, examples identified have low resemblance 

to Annex I reef criteria (Assessment of Reefiness within Appendix 12C); and 

 The Icelandic cyprine, Arctica islandica, is listed on OSPAR’s list of threatened and/or 

declining species (OSPAR,2008b) and is an identified PMF of the potential MPA on the 

Firth of Forth Banks Complex. 

 Potential Annex 1 rocky reef habitats were also identified during the current video surveys 51

around the Isle of May SAC (Figure 12.1). These habitats were represented by a mosaic of 

biotopes), reflecting the local heterogeneity, including CR.MCR.EcCr.FaAlCr.Bri, 

CR.MCR.EcCr.FaAlCr.ADig, CR.MCR.EcCr.FaAlCr.Pom, SS.SMx.CMx.FluHyd, and 

SS.SMx.CMx.ClloMx.Nem. Although outside of the boundaries of the Offshore Export Cable 

Corridor, these features may be considered to have particular sensitivity due to their 

inclusion in, or connection to, designated sites identified in Chapter 9.  
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Figure 12.7: The Offshore Export Cable Corridor Northern Biotope Map  

 

Figure 12.8: The Offshore Export Cable Corridor Southern Biotope Map  
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12.5.4 Guidance and Methods 

 Relevant information and guidance to the Benthic Chapter Assessments includes: 52

 Cefas (2004). Offshore Wind Farms: guidance notes for Environmental Impact 

Assessment in respect of FEPA and CPA requirements. Version 2. 

www.cefas.co.uk/publications/files/ 

windfarm-guidance.pdf; 

 Defra (2005) Nature conservation guidance on offshore wind farm development. 

http://www.defra.gov.uk/wildlife-countryside/ewd/windfarms/windfarmguidance.pdf; 

 Hendrick et al. (2006). Sabellaria spinulosa reef: a scoring system for evaluating 

‘reefiness’ in the context of the EC Directive 92/43/EEC (Habitats Directive). 

J.Mar.Biol.Ass.UK. 86: 665-677; 

 Gubbay (2007). Defining and Managing Sabellaria spinulosa Reefs: Report of an Inter-

agency Workshop. JNCC report No.405; 

 OSPAR (2008a). OSPAR Guidance on Environmental Considerations for Offshore Wind 

Farm Development. www.ospar.org; 

 IEEM (2010). Guidelines for Ecological Impact Assessment in Britain and Ireland - Marine 

and Coastal Consultation document. www.ieem.net; 

 Irving (2009). Identification of the Main Characteristics of Stony Reef Habitats under the 

EC Directive 92/43/EEC (Habitats Directive). Summary of an Inter-agency Workshop 26-

27, March 2008. http://www.jncc.gov.uk/page-5023; 

 Limpenny et al. (2010). Best methods for identifying and evaluating Sabellaria spinulosa 

and cobble reef. Aggregate Levy Sustainability Fund Project MAL0008. Joint Nature 

Conservation Committee, Peterborough, 134 pp., ISBN - 978 0 907545 33 0;  

 Judd, 2012. Guidelines for data acquisition to support marine environmental 

assessments for offshore renewable energy projects. CEFAS, Report ME5403 – Module 

15: May 2012; and 

 Ware, S. J. and Kenny, A. J. (2011) Guidelines for the Conduct of Benthic Studies at 

Marine Aggregate Extraction Sites 2nd Edition, Marine Aggregate Levy Sustainability 

Fund, 80 pp. 

12.5.5 Baseline without the Project  

 A review of previous data sets, mainly composed of those situated within the Bell Rock 53

disposal ground, and surveys as part of the MESH programme (situated within 10 km from 

the Development Area) highlights that the environment surrounding the Project, has been 

relatively stable in its sedimentary composition and contamination levels for up to 10 years, 

with little change observed in the infaunal component for 10-20 years. Notable changes are 

restricted to a reduction in opportunistic species such as Capitella sp. at the Bell Rock 

disposal ground, indicating a general improvement of conditions at this historic disposal 

ground. Recent contamination results obtained through the site specific surveys were also 
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comparable to those recorded in 2002 at the Bell Rock disposal ground which suggests 

stable levels over the last decade. Such analysis would also suggest that the existing baseline 

conditions would prevail in the future, should no development occur. 

 Despite the relatively stable conditions highlighted above, the potential for effects as a 54

result of climate change introduces scope for change to baseline conditions (over the 

Development Area and Offshore Export Cable Corridor).  

 While alterations to the functioning of marine ecosystems associated with climate change 55

across the Development Area and Offshore Export Cable Corridor, in the absence of the 

Project, are difficult to predict, the response of the near shore environment to sea level rise 

does allow for a more detailed assessment of potential change to the baseline conditions. 

This scenario, summarised below, may occur in the absence of the Project as a result of the 

effects of global climate change. Chapter 8: Benefits of the Project explains the positive 

impacts of the Project on future climate change. 

 Sea levels along the coastline of the Forth Estuary predicted to rise by around 0.32 m – 

0.58 m over the next 100 years (Firth et al., 1997; Forth Estuary Forum, 1999) which 

suggest that some measurable rise in sea levels at the Offshore Export Cable landfall 

options will occur in the absence of the Project, subject to the degree of actual warming.  

 Coastal “squeeze” may occur resulting in an overall loss in the total area of intertidal 

habitat at the Cockenzie landfall option due to artificial sea defences. In contrast, the 

low lying sand dune system backing the shore at Seton Sands is likely to result in little or 

no reduction in the extent of intertidal habitat as a result of predicted sea level rises 

during the life of the Project.  

12.6 Assessment Methodology 

12.6.1 Methodology 

 The impact assessment methods used within this chapter follow the principals and 56

approaches detailed in Chapter 4: Processes and Methodology, with further chapter specific 

assessment parameters detailed below. 

Magnitude of Effects 

 Assessment of the magnitude of effects uses a number of criteria, including the absolute 57

scale of the effect (e.g. proportion of habitat lost), its duration, its frequency, the relative 

scale of the effect alongside documented benchmarks (e.g. those produced by the Marine 

Life Information Network, MarLIN), the level of tolerance and vulnerability of the receptor to 

that effect, and the recoverability after cessation of the impacting activity. This is 

summarised in Table 12.7 below. 
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Table 12.7: Magnitude of Effect 

Category High Level 
Environmental Indicator 

Corresponding Scale of Effect and Receptor 
Characteristics 

High 

Total loss or major 
alteration to key 
elements/features of the 
baseline conditions 

Scale of Effect 

>10% of Development Area or 
Offshore Export Cable Corridor, 
affected throughout the life of the 
Project. 

Receptor 

Loss of ecosystem function and/or 
receptor is highly intolerant and will 
not recover to baseline conditions 
within the life of the Project. 

Moderate 

Partial loss or alteration to 
one or more key 
elements/features of the 
baseline conditions 

Scale of Effect 
5-10% of Development Area or 
Offshore Export Cable Corridor, 
affected through operation. 

Receptor  

Receptor is intolerant and is lost to 
impact, however recovery is 
expected during the life of the 
Project. 

Low Minor shift away from the 
baseline conditions 

Scale of Effect 
1-5% of Development Area or 
Offshore Export Cable Corridor. 
Occurs through construction. 

Receptor 

Receptor is modified but not lost. 
Substantial recovery of the receptor 
expected within five years of 
cessation of the effect but may take 
up to 10 years. 

Negligible Very slight change from 
baseline conditions 

Scale of Effect 

<1% of Development Area or 
Offshore Export Cable Corridor. 
Potential to occur through 
construction/operational phase. 

Receptor 

Community level effects (e.g. 
diversity, richness) but 
characteristic and keystone species 
are expected to remain, recovery is 
expected to occur quickly and 
within one or a few years of 
cessation of the effect. 

 

Sensitivity of Receptor 

 The Sensitivity of receptors has been assessed according to its conservation importance, its 58

relative abundance/spatial extent at geographical scales and its importance to the wider 

ecological area (Table 12.8). The MarLIN sensitivity criteria are fully included within the 
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assessment of impact magnitude above, and as such, the following assessment table for 

receptor sensitivity is more akin to receptor value.  

Table 12.8: Sensitivity of Receptor 

Receptor Sensitivity Receptor Characteristics 

High Receptor of high conservation importance (international) that also 
provides a key ecological function, and is rare in its abundance. 

Moderate Receptors of high conservation importance (International) but with either 
a low ecological value or high abundances. Or, receptors of low 
conservation importance, yet with high ecological value or low 
abundances. 

Low Receptors of medium conservation importance (National), yet with low 
ecological importance or high abundances. Or, Receptors of low 
conservation importance, with low ecological importance or high 
abundances.  

 

Assessment of Impact Significance 

 The assessment of impact significance follows that described in Table 4.6. Impacts described 59

by Moderate/Major or Major are considered to be significant. 

Consideration of Receptors 

 Receptors to be considered within the impact assessment were selected based upon analysis 60

of regional and site-specific survey data (see Section 12.5), their relative conservation and 

ecological importance, and if they were highlighted as being of concern during consultation. 

For this assessment, each biotope, as identified through the detailed habitat mapping 

(Appendix 12D) is assessed, grouped according to their assigned sensitivity in relation to 

their conservation importance and ecological niche (e.g. sub-tidal infaunal communities, 

sub-tidal epibenthic communities, intertidal soft sediment communities, intertidal rocky 

shore communities, intertidal biogenic reefs, etc.) as responses to impacts will be largely 

consistent within these groups. Due to its internationally important conservation status 

(JNCC, 2012 and OSPAR, 2008b), the bivalve Arctica Islandica is specifically highlighted 

where impacts are likely on the population of this species. Where impacts on designated 

sites (including proposed MPAs) are possible, these are identified within the Impact 

Assessment below. 

 Table 12.9 and Table 12.10 highlight the qualification of the sensitivity assessment of each 61

receptor group for the Development Area and Offshore Export Cable Corridor respectively. 

In addition, where wider biodiversity impacts are considered, e.g. in the assessment of non 

indigenous species (NIS) on the wider ecology of the area, these have been assessed against 

high level receptors accordingly, i.e. the wider benthic ecology of the region.  
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Table 12.9: Sensitivity of Receptors in the Development Area 

Receptor  Grouping Sensitivity  Qualification  

SS.SMx.CMx.MysThyMx Offshore 
soft 
Sediments 

Low  Widely distributed habitat (recorded 
particularly along the east coast of 
southern Scotland and northern 
England), not considered of conservation 
importance or of key ecological 
importance for species outside this 
habitat (Rayment, 2008a). 

SS.SCS.OCS 

SS.SCS.CCS.MedLumVen 

Offshore 
soft 
Sediments 

Moderate Habitats of conservation importance 
(OCS is regarded as a conservation 
priority in the UK, whilst MedLumVen is 
listed under the EC Directive 92/43/EEC 
(Habitats Directive) as part of the 
features (Section 9.2): sandbanks which 
are slightly covered by sea water all the 
time, large shallow inlets and bays, and 
estuaries). These habitats are likely to 
provide a food source for predatory and 
opportunistic species, but are widely 
distributed throughout UK and offshore 
continental shelf. 

A. islandica Key 
sensitive 
species 

Moderate Species of International importance 
(listed on the threatened and/or 
declining OPSAR species list, and is a 
PMF in offshore waters). Provides an 
important food source, particularly for 
cod, but is abundant and widely 
distributed throughout UK coastal and 
offshore waters. 

Table 12.10: Sensitivity of Receptors in the Offshore Export Cable Corridor 

Receptor  Grouping Sensitivity Qualification 

Sub-tidal 

SS.SMu.CFiMu.SpnMeg,  

SS.SCS.CCS 

Sub-tidal 
soft 
sediments 

Moderate Habitats of International and 
National importance but not rare in 
their abundance. SpnMeg is 
distributed throughout UK waters 
and is listed under the EC Directive 
92/43/EEC (the Habitat Directive), 
OSPAR convention (1998), the UK 
Post-2010 Biodiversity Framework 
(JNCC and Defra, 2012), and is a 
component biotope of the burrowed 
mud PMF. CCS is regarded as 
conservation priority in the UK Post-
2010 Biodiversity Framework, and is 
widely distributed around the UK. 

http://www.marlin.ac.uk/species/Arcticaislandica.htm
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Receptor  Grouping Sensitivity Qualification 

Stony Reef Key 
sensitive 
habitat 

Moderate Stony reef habitats present in the 
Offshore Export Cable Corridor have 
at best a low resemblance to Annex I 
reef criteria only (Appendix 12C). 

SS.SMx.CMx,  

SS.SSa.CMuSa,  

SS.SMx.CMx.MysThyMx 

SS.SMx.CMx.FluHyd 

Sub-tidal 
soft 
sediments 

Low Widely distributed habitats 
throughout the UK and offshore 
continental shelf, not considered to 
be of conservational importance. 
Likely to provide a food resource for 
predatory and opportunistic species. 

Intertidal 

LR.MLR.BF.PelB,  

LR.HLR.MusB.Cht.Cht,  

LR.MLR.BF.FspiB,  

IR.MIR.KR.Ldig.Ldig, 

LR.LLR.F.FSpi.FS 

Intertidal 
and 
sublittoral 
fringe rock 

Low Although of potential to be 
considered under the Annex I habitat 
of reef, these habitats were not 
considered to be of significant 
conservation value (Appendix 12C), 
and are widely distributed habitats 
throughout the UK. These habitats 
are likely to provide a food resource 
for predatory and opportunistic 
species. 

LS.LSa.MoSa.AmSco.Sco,  

LS.LSa.FiSa.Po, 

LS.LSa.FiSa.Po.Aten 

Intertidal 
soft 
sediments 

Low Although of potential to be 
considered under the Annex I habitat 
of mudflats and sandflats not 
covered by seawater at low tide, 
these habitats were not considered 
to be of significant conservation 
value (Appendix 12C), and are widely 
distributed habitats throughout the 
UK, Potential to provide a food 
resource for predatory and 
opportunistic species. 

 

12.6.2 Uncertainty of Data 

 The uncertainty within the assessment is described as Low, Medium, or High based on data 62

quality, availability of numerical models, presence of relevant case studies, and published 

studies of effects as follows. 

 Low uncertainty: Receptor responses to specified effect are well studied, and interactions 63

are well understood. Quantitative, project specific data, is available against which to make 

the assessment, including Project specific modelling studies. 

 Medium uncertainty: Receptor responses to the specified effect are documented, and 64

interactions are understood. Quantitative data or modelling studies are available against 

which to make the assessment, however these are un-validated or not Project specific. 
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 High uncertainty: Receptor responses to specified effect are not well studied, and 65

interactions are poorly understood. Quantitative data is not available against which to make 

the assessment, which is subsequently undertaken using a qualitative approach. 

 Where uncertainty exists, appropriate conservative assumptions are incorporated into 66

assessment of magnitude. As a consequence, the assigned significance builds uncertainty 

into the assessment. This provides a high degree of confidence that the assessment 

conclusions are robust. 

 Key impacts where uncertainty has been incorporated into the assessment of magnitude are 67

the introduction and spread of NIS, and the determination of contaminant bioavailability in 

disturbed sediments.  

 The introduction and spread of NIS is the area where high uncertainty exists. This 68

uncertainty is present when quantifying the risk of potential colonisation, and in the 

subsequent prediction of interactions and effects on local fauna. To incorporate this 

uncertainty, a conservative assessment has been undertaken in relation to the magnitude of 

effects, in addition to consideration of wider ecological impacts in the assignation of 

receptors. 

 The assessment of contaminants in sediment and their associated bioavailability after 69

disturbance is considered an area of medium uncertainty. Information on contaminant levels 

in the Development Area and Offshore Export Cable Corridor sediments have been obtained 

(Section 12.5), and have been used to inform the assessment of magnitude. Use of these 

levels builds in an appropriate level of conservatism to the assessment.  

12.6.3 Identification of Impacts 

 Impacts to benthic ecology were identified at the scoping stage (see Section 12.2) and 70

further informed by stakeholder responses within the Scoping Opinion. This consultation 

ensured that all key aspects, and those of concern to stakeholders, were addressed. Effects 

are classified as either direct or indirect. Direct effects are those such as loss and disturbance 

of habitats due to foundation installation, placement of jack up vessels, cable installation, 

and scour protection. Indirect effects include the redistribution of fine sediments as a result 

of construction activities, seabed contamination through accidental spillage of pollutants, 

and effects on seabed characteristics as a result of hydrodynamic changes (e.g. scour).  

 Consideration of Embedded Mitigation is included within Design Envelope and Embedded 71

Mitigation (Section 12.4). Additional mitigation is discussed where necessary in Section 

12.11.  

 Cumulative effects assessments are presented in Section 12.10. 72
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12.6.4 Supporting Information for the Assessment 

 The assessments for impacts relating to increases in suspended sediments and the 73

associated deposition of resuspended sediments are based on the outputs from the coastal 

processes assessment, found in Chapter 10.  

12.7 Impact Assessment- Development Area  

 Impacts considered within this Development Area assessment are listed below relative to 74

each development phase: 

 Effects of Construction (and Decommissioning): 75

 Direct temporary disturbance of seabed habitats caused by construction based activities; 

 Indirect impacts of temporary increases in suspended sediment concentrations (SSC) 

from construction based activities and associated deposition;  

 Release of contaminants bound in sediments; 

 Secondary impacts of decreased primary production due to increased SSC of the water 

column;  

 Potential release of pollutants from construction plant; and 

 Introduction of Non Indigenous Species. 

 Effects of Operation 76

 Loss of original habitat; 

 Changes in hydrodynamic regime and associated sediment transport;  

 Scour and associated sediment transport leading to changes in seabed habitats;  

 Colonisation of introduced substrata leading to a change in the benthic ecology and/or 

biodiversity; 

 Provision of new substrata facilitating spread of NIS; 

 Potential release of pollutants from operation plant; 

 Responses to electromagnetic fields and thermal emissions; and 

 Direct temporary habitat disturbance from operations and maintenance (O&M) 

activities. 

12.7.1 Effects of Construction 

Direct Temporary Disturbance to Seabed Habitats Caused by Construction Based Activities 

 Direct temporary disturbance of seabed habitat and associated benthic fauna will occur as a 77

result of seabed preparation for foundation installation, inter-array cable burial, and jacking 

up activities associated with the installation.  
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 As identified in Table 12.2, gravity base foundations (for WTGs, met masts, and OSPs) are 78

the foundation option that present the worst case scenario with respect to temporary 

habitat disturbance. Temporary disturbance of 3.0 km2 (2.0 per cent of the Development 

Area) will result from the dredging operations carried out to prepare the seabed for the 

gravity base installation. The majority of this area consists of the excavation pits for each 

foundation, with reduced levels of disturbance predicted outside of the excavation pit, but 

within the dredge affected area. No impacts of seabed preparation outside of this area are 

predicted, as studies show that during dredging activities there is little evidence of an impact 

on community structure outside the immediate boundaries of the intensively dredged site 

(Newell et al., 2004). 

 Cable installation (ploughing or jetting) is predicted to impact a six metre wide corridor, 79

within which a trench of one metre width will be excavated. The total area of habitat 

disturbed through cabling for the inter-array cables is 2.1 km2 (1.4 per cent of the 

Development Area), though this includes variable levels of effect, from the excavation of 

sediments within the trench, to compaction related effects under the installation 

equipment. Additional seabed disturbance from cable installation vessel anchoring will 

affect a further 0.02 km2 (0.01 per cent of the Development Area).  

 The number of jack-up vessels required over the construction period has been estimated 80

assuming there is three localised vessel jack up movements at each WTG/platform location. 

Each jack up is estimated to have 600 m2 footprint per location. The total area of disturbed 

habitat due to jack up activity is 0.4 km2 (0.3 per cent of the Development Area).  

 The total area of habitat disturbance across the Development Area is 5.5 km2 (3.7 per cent of 81

the Development Area). The areas affected during cable installation and dredging will see 

variable levels of disturbance, with the greatest effects seen in the immediate vicinity of the 

trench (one metre width) where 100 per cent mortality can be expected. For the less 

disruptive activities, such as the contact of inter-array cable laying equipment tracks with 

the seabed, only the more fragile organisms such as thin shelled bivalves, e.g. Abra 

prismatica, may suffer 100 per cent mortality through compaction. As a result, habitat 

disturbance can be expected to reduce species richness and diversity across the affected 

area.  

 The 3.7 per cent of the Development Area disturbed would however not occur 82

simultaneously as the works would be completed in phases, allowing some areas (buried 

inter-array cable, dredge affected areas, and jack-up vessel contact areas) to begin recovery 

during the construction phase. For example, the recovery of SS.SMx.CMx.MysThyMx, the 

most widespread habitat, is likely to begin within the construction period, as with favourable 

conditions partial recovery should occur within five years, with full recovery likely to take 

longer (Marshall, 2008).  

 Data from the EIA characterisation surveys show that within and immediately surrounding 83

the Development Area the biotope SS.SMx.CMx.MysThyMx covers an area of 132 km2. The 

total identified areas of SS.SCS.OCS and SS.SCS.CCS.MedLumVen are 62 km2 and 8 km2 

respectively, although interpolation methods have been used for area calculations based on 
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geophysical and benthic point data (Appendix 12D). These habitats can be considered to be 

intolerant to substratum loss as the associated community is almost entirely infaunal and 

the removal of the substratum would lead to the loss of the biotope in these areas 

(Marshall, 2008). However, the biotopes are predicted to be widespread in the wider 

geographical area. 

 Using the minimum WTG spacing (820 m) the maximum number of WTGs possible within 84

each of the defined habitats areas has been calculated. The maximum possible number of 

WTGs within each habitat in isolation is:  

 213 for SS.SMx.CMx.MysThyMx;  

 120 for SS.SCS.OCS; and  

 16 for SS.SCS.CCS.MedLumVen.  

 The placement of this many WTGs and associated inter-array cables, OSPs and jack-up 85

placement, causes a disturbance to a percentage of the total habitat, 4.2 per cent, 5.3 per 

cent and 9.9 per cent of the total habitat area for SS.SMx.CMx.MysThyMx, SS.SCS.OCS, and 

SS.SCS.CCS.MedLumVen respectively. It is considered that this represents a worst case 

assessment, and further detail is provided in Table 12.11 where each biotope is assessed 

individually against the likely maximum potential disturbance. Although realistic, the 

assessment maintains a degree of conservatism as all OSP’s and met masts are considered as 

present in each habitat type, which although unlikely is considered a possibility at this stage 

without detailed Wind Farm and OfTW layouts. As such, this approach has been adopted as 

a conservative assumption.  

Table 12.11: Maximum Potential Areas of Direct Temporary Habitat Disturbance for each 

Biotope  

Biotope (Sensitivity) Activity Description Area 
km2 

% of 
Biotope 

SS.SMx.CMx.MysThyMx 
(Low) 

213 WTG 
foundations  

125 m diameter affected by 
dredger per WTG. 

2.61 1.98 

Three Met 
masts 

125 m diameter affected by 
dredger.  

0.04 0.03 

Five OSPs  300 m diameter affected by 
dredger per platform. 

0.35 0.27 

100% of 
inter-array 
cabling 
disturbance 

Trench affected width – six 
metres.  

2.12 1.60 
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Biotope (Sensitivity) Activity Description Area 
km2 

% of 
Biotope 

221 Jack-up  600 m
2
 footprint per jack up 

vessel, one jack up vessel 
deployed with three 
movements per WTG, OSP 
and met mast foundation.  

0.40 0.30 

Total 5.52 4.18 

SS.SCS.OCS (Moderate) 120 WTG 
foundations  

125 m diameter affected by 
dredger per WTG. 

1.47 2.38 

Three Met 
masts 

125 m diameter affected by 
dredger.  

0.04 0.06 

Five OSPs  300 m diameter affected by 
dredger per platform. 

0.35 0.57 

56% of inter-
array cabling 
disturbance 

Trench affected width – six 
metres.  

1.19 1.91 

128 jack-up 
vessel  

600 m
2
 footprint per jack up 

vessel, one jack up deployed 
with three movements per 
WTG, OSP and met mast 
foundation.  

0.23 0.37 

Total 3.28 5.29 

SS.SCS.CCS.MedLumVen 
(Moderate) 

16 WTG 
foundations  

125 m diameter affected by 
dredger per WTG. 

0.20 2.45 

Three Met 
masts 

125 m diameter affected by 
dredger.  

0.04 0.46 

Five OSPs  300 m diameter affected by 
dredger per platform. 

0.35 4.42 

7.5% of 
inter-array 
cabling 
disturbance 

Trench affected width – six 
metres.  

0.16 1.99 

24 jack-up 
vessels  

600 m
2
 footprint per jack up 

vessel, one vessel deployed 
with three movements per 
WTG, OSP and met mast 
foundation.  

0.04 0.52 

Total 0.79 9.84 

 



  Biological Environment 
BENTHIC ECOLOGY 

INCH CAPE OFFSHORE LIMITED  
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

12 

37 of 102 

 Arctica islandica, considered to be intolerant to substrate removal (Sabatini et al., 2008), 86

was found at 35 per cent of the benthic grab stations with a maximum count of 5,000 

individuals per 100 m2. A. islandica was found in all three of the infaunal communities 

described through the habitat mapping (Appendix 12D). However, it was only in biotopes 

MysThyMx and MedLumVen that it was recorded as a main contributing species to those 

communities. Biotope mapping shows that the distribution of A. islandica therefore occurs 

as a contributing species over an area of 140 km2 of the Development Area (96 per cent). 

Using the minimum spacing of WTGs, there is the potential to disturb 3.9 per cent of this 

area through construction related disturbance (potential for 213 WTGs, five OPS, three met 

masts and 100 per cent inter-array cabling to be located within this area). A. islandica is 

however widely distributed across the wider North Sea, and has been recorded at 

considerably higher densities than that found at the Development Area (e.g. 28,600 

individuals per 100 m2 in the Fladden Grounds (Witbaard and Bergman, 2003)).  

 Recovery of the species and habitats found across the Development Area will vary 87

depending on the relative life cycles of those affected. For example, populations of A. 

islandica may take more than 10 years to reach maturity, although the high juvenile 

population recorded at the Development Area indicates a good larval supply to the area, 

suggesting that recovery to pre-impacted levels (i.e. a return to high juvenile abundance) 

may occur over a shorter timeframe than this. For most species, full recovery of diversity, 

abundance and biomass may take two to three years (based on estimates by Newell et al. 

(1998)). Recovery rates may affect the community structure at the Development Area, with 

a shift to the more generalist species seen, including a proliferation of scavenging species 

(e.g. starfish) capitalising on any damaged macrofauna (Hiscock et al., 2002). Although 

construction monitoring at offshore wind farm sites is still in its infancy, post construction 

monitoring at the Round 1 North Hoyle Offshore Wind Farm, which is considerably smaller 

than the Project, observed some temporal variability in infaunal abundance and species 

richness, although these variations were thought to be within natural levels of community 

variability (Cefas, 2009).  

 As described above, a decrease in abundance and richness will likely occur during 88

construction, however according to the biotope mapping of the Development Area 

(Appendix D) no more than 10 per cent of each biotope is likely to be impacted (Table 

12.12), including the habitats and species of conservation importance (SS.SCS.OCS and 

SS.SCS.CCS.MedLumVen and A. islandica). Despite the certainty of effects, the relatively 

small areas likely to be affected, and the likely recovery of the majority of the species within 

a relatively short time frame, results in the magnitude of effects being classed as low.  

 The low magnitude of effects, and moderate (SS.SCS.OCS, SS.SCS.CCS.MedLumVen, and A. 89

islandica) and low (SS.SMx.CMx.MysThyMx) sensitivity results in a minor/moderate and 

minor impact respectively.  

  

http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
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Table 12.12: Impact Summary of Direct Temporary Disturbance to Seabed Habitats Caused 

by Construction Based Activities  

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx  Low Low Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Low Moderate Minor/Moderate 

 

Indirect Impacts of Temporary Increases in Suspended Sediment Concentrations (SSC) from 

Construction Based Activities and Associated Deposition 

 Activities associated with the installation of WTGs, met mast, OSP substructures, and inter-90

array cables will increase SSCs in the water column through seabed disturbance. Two 

indirect impacts will result from this activity: increased SSC through the release of sediment 

into the water column to create sediment plumes; and the subsequent dispersion and 

deposition of this sediment, leading to potential smothering effects on benthic and 

epibenthic habitats. The greatest volume of arisings (sediment excavated) and therefore 

suspended sediment increases, result from the installation of gravity base foundations for 

WTGs, met masts, and OSPs, and this has therefore been used as the worst case scenario for 

this assessment.  

 Chapter 10 assesses and quantifies the SSC during construction of the development, the 91

depth of subsequent sediment deposition and also the distances over which both sediment 

plumes and deposition are predicted to occur.  

Increased SSC 

 During seabed preparation for the installation of gravity based foundations it is predicted 92

that SSCs will reach a maximum of 4000 mgl-1 above background levels close to the release 

location but that within one kilometre, levels will decrease to between 30 mgl-1 – 100 mgl-1 

above background (fair weather baseline SSC is reported to be 15 mgl-1, with winter storm 

SSC levels estimated to be 81 mgl-1 (Chapter 10)). These processes therefore exceed the 

predicted range of natural variability up to one kilometre from the activity. The majority of 

suspended material is predicted to settle after 10 - 20 minutes and the remainder over one 

to two hours.  

 Inter-array cable laying techniques are also predicted to cause an increase in the level of 93

suspended sediments, the magnitude of which will primarily depend on the type of 

sediments present, and the cabling tool used. Detailed modelling of the sediment type 

present, and assuming a worst case use of energetic means, identified that typical SSCs in 

the vicinity of the trenching operation would be between 3 mgl-1 - 100 mgl-1, with some 

localised peaks of between 100 mgl-1 to over 300 mgl-1 (maximum SSC, 322 mgl-1). The bulk 

of the material (>98 per cent) will settle out within five to ten minutes, and the remaining 

http://www.marlin.ac.uk/species/Arcticaislandica.htm
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fine material will settle out within one hour. This prediction is conservative, estimating that 

the entire contents of the trench are resuspended by the cabling operation.  

 It is possible that elevated SSC impacts might result from two construction activities 94

combined. This could arise through GBS dredging at the same time as cable burial, or jacket 

leg scour pit development at the same time as cable burial. As a worst case, the impacts 

identified above for the individual activities would be additive. For example, GBS dredging 

(maximum SSC up to 4000 mg/l above background) and cable burial by energetic means 

(maximum SSC up to 300 mg/l above background) could in theory combine to give a 

maximum SSC of up to 4300 mg/l above background. However, the potential for combined 

SSC impacts is unlikely to cause substantially higher impacts than those from the 

construction activities considered in isolation. First, there is little substantial difference in 

the predicted SSC since it tends to be the case that one activity or the other will dominate 

SSC impacts (most notably GBS dredging). Second, the additive impacts would only arise if 

the activities were being undertaken in close proximity and at a similar time, which is likely 

to occur infrequently, if at all. For all construction activities, the predicted SSC impacts are 

localised and transient. As such, the impacts from different construction activities on SSC can 

effectively be considered as independent. 

 At this level and duration, mortality of the species present is unlikely, but a decrease in 95

growth may be experienced with recoverability predicted to be immediate. The time period 

for this SSC increase is predicted to be one to two hours at each installation, which is below 

the MarLIN benchmark of 100 mgl-1 for one month. Although dredging activity will be 

repeated for each installation over the construction period the spacing of WTGs and quick 

settlement of sediments results in little spatial overlap of increased suspended sediments 

throughout the construction period. As a result of the short duration of elevated suspended 

sediments at each foundation installation and the fact that levels quickly reduce with 

distance from source, benthic flora and fauna will only be subjected to increased SSC for a 

minimal duration.  

 The biotopes identified within the Development Area (SS.SMx.CMx.MysThyMx, SS.SCS.OCS, 96

& SS.SCS.CCS.MedLumVen) are sedimentary in nature and, therefore, relatively tolerant to 

increases in SSC due to their predominantly infaunal communities. For example, A. islandica 

is likely to revert to deposit feeding following increases in suspended sediment (Sabatini et 

al., 2008). There are however some filter feeding species present within the main biotopes 

which are more sensitive to suspended sediment increases. For example, the main biotope, 

SS.SMx.CMx.MysThyMx, although a sedimentary habitat, does contain suspension feeders 

which may be adversely affected by an increase in suspended sediment through clogging of 

their feeding apparatus. Species such as Amphiura filiformis can tolerate slight increases in 

SSC by removing an excess of particles with mucus production, however increased cleaning 

can lead to an energy burden and reduced ingestion. Only a small area around each dredge 

location will experience levels of suspended sediment above 100 mg/l, with peak 

concentrations of 4,000 mg/l. These peak levels will however, be short lived and localised. 

The magnitude of increased suspended sediment effects is therefore classed as low. The 

proposed MPA, the Firth of Forth Banks Complex, is greater than one kilometre from the 

http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/speciesfullreview.php?speciesID=2503
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Development Area, and as SSC levels at this distance are predicted to be within the range of 

natural variation (Chapter 10), no impacts of increased SSC are predicted on this proposed 

MPA. 

 The low magnitude of effects and moderate (SS.SCS.OCS, SS.SCS.CCS.MedLumVen, and A. 97

islandica) and low sensitivity (SS.SMx.CMx.MysThyMx) results in a minor/moderate and 

minor impact respectively.  

Smothering 

 Smothering of benthic fauna is likely to occur as suspended sediments settle out. Settlement 98

is predicted to occur within an elliptical footprint due to the tidal influence, with a maximum 

thickness of 1.8 m occurring in the immediate vicinity of the release location, and all 

material settling out within 10 km. The areas of the development area impacted by a range 

of depositional depths from dredging activities are shown in Table 12.13. 

 Deposition caused by temporary increases in SSC from inter-array cabling activities is also 99

likely to occur within the Development Area. The level of deposition from the inter array 

cable burial is estimated as a maximum of five millimetres within very close proximity of the 

cable laying activity, with depositional thicknesses of greater than one millimetre within one 

kilometre. Outside of this area, any remaining fine material in suspension will remain so 

indefinitely, or will settle out beyond three kilometres of the cabling location but not at 

thicknesses great enough to form a noticeable layer. 

Table 12.13: Impact Areas for Range of Depositional Thresholds 

Threshold 
Area Covered due to all foundations 

(m2) 
% Coverage of Development 

Area 

>3 mm 22,321,930 14.9 

>3 cm 11,964,409 8.0 

>5 cm 10,091,159 6.7 

>30 cm 4,059,200 2.7 

>3m 0 - 

 

 SS.SMx.CMx.MysThyMx, the main biotope across the Development Area, is likely to be 100

tolerant of smothering up to five centimetres (MarLIN benchmark) since the majority of 

associated fauna are burrowing infauna. For example, the characterising suspension feeders 

Mysella bidentata, Thyasira spp., and Amphiura filiformis, are all capable of burrowing and 

are tolerant to a degree of smothering (Marshall, 2008). 

 The tolerance of the circalittoral coarse sediment biotopes (SS.SCS.OCS and 101

SS.SCS.CCS.MedLumVen), to smothering is also considered to be high. This is because 

http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/speciesinformation.php?speciesID=3846
http://www.marlin.ac.uk/speciesfullreview.php?speciesID=2503
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shallow burying siphonate suspension feeders are typically able to escape smothering of 10 

cm - 50 cm of their native sediment and relocate to their preferred depth by burrowing 

(Rayment, 2008a). These characterising species of SS.SCS.CCS.MedLumVen (venerid 

bivalves), do however require their siphons to be above the sediment surface in order to 

maintain a feeding and respiration current and so deposition of sediment in the order of 10 

cm may reduce feeding and be energetically costly (Rayment, 2008a). Other species within 

this biotope will be affected to a larger degree, particularly those which cannot burrow 

through deposited sediment, potentially causing reductions in species richness. For example, 

sessile epifauna, such as Hydroides norvegica, would not be able to relocate following 

smothering and would not be able to feed or respire (Rayment, 2008a). 

 Sudden smothering of A. islandica would halt feeding, however, as a burrower A. islandica is 102

able to switch from aerobic to anaerobic respiration and is generally considered to be 

tolerant of anoxia (Theede et al., 1969; Rosenberg and Loo, 1988). Even so, high mortality of 

a Baltic population was recorded following an anoxic event, thus the intolerance is classed as 

intermediate by MarLIN (Sabatini et al., 2008). A 50 cm burial event is likely to represent an 

intolerable level of smothering for A. islandica, with very little chance of recovery of 

individuals. This level of deposition is only likely be found in very close proximity to the 

release location of the dredged sediment, and as such will represent a small loss (<2.7 per 

cent of the Development Area according to the modelled parameters) of the area within 

which A. islandica are present. Impacts of smothering on the features within the Firth of 

Forth Banks Complex proposed MPA (including A. islandica) are predicted to be negligible as 

depositional levels are not predicted to exceed one millimetre beyond one kilometre from 

the Development Area. Using the model output from the coastal processes assessment and 

the MarLIN sensitivity benchmark for smothering (five centimetres), the area over which 

deposition up to five centimetres occurs (i.e. that which will result in mortality of some 

species) is 9.0 km2 (6.7 per cent of the Development Area).  

 Large scale mortality, reducing species richness and abundance, is unlikely within the area of 103

deposition due to the tolerance of most species. Areas impacted above the MarLIN bench 

mark are relatively small, with effects and timescales for recovery not expected to exceed 

that for physical disturbance during seabed preparation (i.e. 2-3 years). The magnitude of 

the effect of smothering is therefore classed as moderate. 

 The moderate magnitude of effects, and moderate (SS.SCS.OCS and SS.SCS.CCS.MedLumVen 104

and Arctica islandica) and low sensitivity (SS.SMx.CMx.MysThyMx) of receptors results in an 

impact of moderate and minor/moderate respectively.  

  

http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
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Table 12.14: Impact Summary of Temporary Increases in SSC from Construction Based 

Activities and Associated Deposition 

Impact Receptor Magnitude Sensitivity Significance 

Increases in SSC SS.SMx.CMx.MysThyMx Low Low Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica 
islandica 

Low Moderate Minor/Moderate 

Smothering SS.SMx.CMx.MysThyMx Moderate Low <Minor/Moderate 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica 
islandica 

Moderate Moderate Moderate 

 

Release of Contaminants Bound in Sediments 

 Marine sediments, particularly those comprising fine material, readily accumulate 105

contaminants due to their sorptive nature; this storage reduces the toxicity potential to 

aquatic organisms (Eggleton and Thomas, 2004). Disturbance to the seabed could lead to the 

unlocking of contaminants which are then redistributed. Changes in sediment chemistry can 

also affect desorption into the water column and transformation of contaminants into more 

bioavailable or toxic chemical forms. Contaminants are known to have detrimental effects 

on benthic fauna which can then bio-accumulate.  

 As construction activities will re-suspend sediment, there is potential for contaminants to be 106

released and redistributed in a bioavailable form. The magnitude of effects is assessed using 

contaminant levels recorded within the Development Area during baseline surveys and 

historical monitoring at Bell Rock disposal ground (detailed in Appendix 12B). 

 Despite a relatively large volume of material that could be excavated, the Development Area 107

has a low percentage of fines (<10 per cent), with which contaminants are generally 

associated. The scale over which the majority of material, and therefore associated 

contaminants, will be transported during construction is predicted to be up to 10 km from 

the point of release (Chapter 10).  

 The potential for contaminants to remain within the Development Area is partially 108

determined by the sediment type and exposure, with sheltered and moderately exposed 

areas with low water flow more likely to accumulate contaminants for long periods of time. 

The baseline survey showed contamination levels outside of the Development Area to be 

comparable to those within the Development Area. Despite the presence of a historic 

disposal ground, Bell Rock (situated partially within the Development Area), only low levels 

of organotins, PAHs and PCBs, were found within the Development Area (below Cefas AL 1, 

and Dutch and Canadian reference levels). Metal contamination showed higher values, with 

http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
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Cefas AL 1 being exceeded for arsenic, cadmium, chromium, copper and nickel. Levels were 

also shown to be stable over the last decade, with comparable values to those recorded by 

MSS at Bell Rock, highlighting no active sources of contaminants exist in the area and 

therefore are expected to remain stable in the future.  

 When considering the effects of contamination release, measuring the total concentration 109

does not necessarily accurately represent the bioavailable fraction (Bryan et al., 1985). A 

chemical is said to be bioavailable if it can move through or bind to a permeable surface 

coating (e.g. skin, gill epithelium, gut lining or cell membrane) of an organism (Newman and 

Jagoe, 1994). Disturbance activities associated with construction within the Development 

Area will expose anoxic sediment to an oxic environment and cause changes to the sediment 

chemistry (Eggleton and Thomas, 2004). This may lead to desorption and the transfer of 

chemicals to a more bioavailable and toxic form, although accurate measurements of this 

transformation are difficult to obtain (Eggleton and Thomas, 2004). 

 The sediments within the Development Area were not observed to have an anoxic layer 110

during benthic surveys, although these observations were limited to the depth of the grab 

penetration. As such, much of the sediment disturbed during construction will not undergo 

oxidisation, reducing the potential for release of bioavailable contaminants.  

 The known effects of contaminants are limited to a small number of species where 111

experimental and biological effects sampling has been carried out. Some information on the 

characterising species of the Development Area are reviewed by MarLIN, for example 

Olsgard (1999) reported that the abundance of Chaetozone setosa and Thyasira sarsi were 

only significantly reduced at the highest concentration of copper in the sediment (>2000 

ppm). López-Jamar et al. (1988) reported that Thyasira flexuosa was moderately tolerant of 

copper in the sediment. The abundance of other species including Pholoe minuta had no 

significant correlation between the sediment content of copper and therefore seem highly 

tolerant of it (Olsgard, 1999). Bryan (1984) suggests that the larval and embryonic stages of 

bivalves are particularly intolerant of heavy metal contamination. Echinoderms are also 

regarded as being intolerant of heavy metals (e.g. Bryan, 1984; Kinne, 1984) while 

polychaetes are considered tolerant (Rayment, 2008b).  

 Any release of bioavailable contaminants would have a negative effect on the benthic 112

community. However, due to the very low levels of organotins, PAHs, and PCBs recorded 

within the Development Area, combined with the limited re- distribution potential of any 

fines (maximum of 10 km from point of release), the magnitude of the re-suspension and 

deposition of sediments containing these contaminants is judged to be negligible. The 

sensitivity of the receptors, as described within Section 12.6.1 Methodology, are low or 

moderate, depending on their conservation importance. As such the impacts of PAH, PCB, 

and organotin release is defined as negligible/minor or minor respectively. 

 Metal concentrations (arsenic, cadmium, chromium, copper and nickel) at the Development 113

Area are elevated above Cefas AL 1, and studies show that metals can reduce the faunal 

diversity in sedimentary habitats and adversely affect community structure (Hall et al., 

1997). Redistribution of metals is likely to have effects if transported to areas with a 

http://www.marlin.ac.uk/speciesinformation.php?speciesID=2950
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comparably low level of contaminants, as species in these areas are not likely to be pre-

adapted. However, the mobile nature of the sediments in the area, and the comparable 

levels of metal contamination across the Development Area, and out to an area beyond one 

tidal excursion, indicates that the maximum dispersal distance of redistributed sediments 

from construction activities (10 km) will not exceed areas already influenced by these levels 

of contamination. Potential areas that may be affected include the Firth of Forth Banks 

Complex MPA site, however considering the dispersive environment and mobile nature of 

the sediments present, and the fact that contaminant levels at the Development Area are 

not recorded as exceeding those in the surrounding area, it is considered that no increases 

to contaminant levels at the MPA site will result from the construction activity. 

 The presence of the historical disposal ground, Bell Rock, partially within the Development 114

Area and the un-impacted status of benthic communities (Hayes et al., 2005) highlights their 

tolerance to the current levels of contaminants. The comparability of previous studies with 

the baseline benthic surveys indicates the stable nature of the communities in the area. 

Whilst abundances of these characterising species fluctuate over time, the communities 

themselves have shown stability and resilience to influxes of pollution, namely disposal of 

sewage sludge at the Bell Rock disposal ground.  

 The magnitude of effects of heavy metals is thus classified as low. This reflects the relatively 115

high levels of metal contamination, but takes into account the low silt content of sediments, 

and the likely restricted area of re-distribution, in addition to the tolerance of benthic 

communities. The sensitivity of the receptors, as described within Section 12.6.1 

Methodology, are low or moderate, depending on their conservation importance. As such 

the impact of metal contaminant release is described as minor or minor/moderate 

respectively.  

Table 12.15: Impact Summary of Release of Contaminants Bound in Sediments  

Contaminant Receptor Magnitude Sensitivity Significance 

PAH, PCB and 
organotins  

 SS.SMx.CMx.MysThyMx Negligible Low Negligible/Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS  

Negligible Moderate Minor 

Metals  

 

 SS.SMx.CMx.MysThyMx Low Low Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS 

Low Moderate Minor/Moderate 

 

Secondary Impacts of Decreased Primary Production Due to Increased SSC of the Water 

Column  

 Phytoplankton production can be very low in environments with high turbidity, caused by 116

the attenuation of light in the water column, due to inputs of suspended particulate matter 

and/or re-suspension of bottom sediments. This can confine photosynthesis to a shallow 
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photic zone and as a consequence, phytoplankton dynamics are largely controlled by light 

availability (Cloern, 1999) and nutrient availability.  

 The MarLIN benchmark for increases to turbidity are divided into those that are of short 117

term (one month of high turbidity) and long term (one year at moderate to low turbidity). 

The construction period, approximately three years, for works within the Development Area 

therefore falls into the long term category, although turbidity will only increase for short 

periods within the whole construction phase in transient and localised areas.  

 The majority of primary production occurs in coastal waters and the temporary increase in 118

turbidity due to construction activities is unlikely to have any measurable effect on this large 

scale process, especially as sediment plumes will be short lived and localised (>98 per cent of 

increased SSC settled within 10 to 20 minutes, with remainder settling within one to two 

hours) (see Chapter 10 ). Elevated SSC from construction activities are however predicted to 

exceed the range of natural variability of 15 mgl-1 - 81 mgl-1, with peak levels of up to 4,000 

mgl-1 above background levels predicted close to the release location and between 30 mgl-1 – 

100 mgl-1 above background within one kilometre of the release point.  

 A decrease in the primary production of phytoplankton may have an effect on food 119

availability, e.g. of deposit feeding species including A. Islandica, as reduced phytoplankton 

based detritus settles out to the seabed. Benthic communities also rely on nutrient input 

from pelagic and coastal fringe production, however, the nutrient input to such benthic 

communities originates from a very wide area and the effects on the benthos from changes 

induced by relatively small scale developments are unlikely to be detectable (Barnes and 

Hughes, 1992). 

 The magnitude of effects is therefore assessed as negligible as the nutrient input is unlikely 120

to be altered at a detectable level. The sensitivity of the receptors, as described within 

Section 12.6.1 Methodology, are low or moderate, depending on their conservation 

importance, and as such the impact is negligible/minor and minor respectively.  

Table 12.16: Impact Summary of Secondary Impacts of Decreased Primary Production 

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Negligible Low Negligible/Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, A. islandica 

Negligible Moderate Minor 

 

Potential Release of Pollutants from Construction Plant  

 Throughout construction there are sources that have the potential to add to the current 121

levels of contaminants present at the Development Area, e.g. activities associated with 

WTG, OSP and met mast installations, inter-array cable laying, and associated vessel 

movements. The risk of accidental release of contaminants includes fuel, lubricating oils, 
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cleaning fluids, paints, sacrificial anodes, specialised chemicals and litter. Standard controls 

will be in place, including following best practice and guidelines for the prevention of 

pollution at sea, including the implementation of an EMP (see Appendix 7A), as described in 

Section 12.4 that will detail pollution prevention and response procedures. As such it is not 

predicted that contaminants from construction plant will be introduced into the 

environment at a high level.  

Benthic communities within the Development Area are likely to be pre adapted to current 

levels of contaminants, due to historical dumping, and likely to recover quickly. The risk of 

pollutants entering the environment during construction, if best practice as described in 

Section 12.4 is followed, is low and as a result the magnitude of effect is low. The sensitivity 

of the receptors, as described within Section 12.6.1 Methodology, are low or moderate, 

depending on their conservation importance, and as such, this results in minor and 

minor/moderate impacts respectively.  

Table 12.17: Impact Summary of Potential Release of Pollutants from Construction Plant  

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Low Low Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica Islandica  

Low Moderate Minor/Moderate 

 

Introduction of Non Indigenous Species 

 The introduction of NIS is possible through a number of pathways, including ships hulls, 122

ballast waters, and the transport of materials to the Development Area. Embedded 

Mitigation as detailed in Section 12.4 will reduce the potential for spread of NIS to the 

Development Area. Furthermore, as NIS is also a descriptor of Good Environmental Status 

(GES) under the Marine Strategy Framework Directive (MSFD, 2012), the prevention of NIS 

introduction will be a key component of the draft EMP (Appendix 7A). 

 Due to uncertainties within the assessment of NIS introduction at offshore developments, 123

the potential long term effects on the local environment, and the importance in terms of the 

MSFD, a moderate magnitude of effect is ascribed. The sensitivity of existing benthic 

communities is considered to be low or moderate depending on their conservation 

importance, and as such the impact is considered to be minor/moderate and moderate 

respectively.  
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Table 12.18: Impact Summary of Introduction and Spread of Non Indigenous Species 

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Moderate  Low Minor/Moderate  

SS.SCS.OCS SS.SCS.CCS.MedLumVen 
Arctica islandica 

Moderate  Moderate Moderate  

 

12.7.2 Effects of Operation and Maintenance 

Loss of Original Habitat 

 The greatest potential area of habitat loss caused by the placement of WTG, OSP and met 124

mast foundations and inter-array cable protection is 1.9 km2, representing 1.3 per cent of 

the Development Area.  

 As with temporary habitat disturbance during the construction phase, a greater percentage 125

of the less abundant habitats within the Development Area have the potential to be 

impacted by habitat loss. Table 12.19 details out the maximum percentages of original 

habitat loss that could occur through the minimum spacing of WTGs. This is considered a 

realistic, yet conservative assessment as all OSP’s and met masts are considered as present 

in each habitat type, which although unlikely, is considered a possibility at this stage without 

detailed Wind Farm and OfTW layouts. 

Table 12.19: Extent of Habitat Loss in Each Biotope 

Installation Parameters 
Area Lost 

(km2) 
% of 

Habitat 

SS.SMx.CMx.MysThyMx - habitat available = 132 km
2
 

213 WTGs foundations 95 m diameter of footprint including scour 
protection 

1.51 1.14 

Three Met masts 95 m diameter of footprint including scour 
protection 

0.02 0.02 

Five OSPs  180 m diameter of footprint including scour 
protection 

0.13 0.10 

100% of protected Inter-
array Cabling  

Max of 10% of cable protected at an affected 
width – 6 m  

0.21 0.16 

Total 1.87 1.42 

SS.SCS.OCS - habitat available = 62 km
2
 

120 WTGs and 
foundations installation 

95 m diameter of footprint including scour 
protection 

0.85 1.37 
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Installation Parameters 
Area Lost 

(km2) 
% of 

Habitat 

Three Met masts  95 m diameter of footprint including scour 
protection 

0.02 0.03 

Five OSPs installation 180 m diameter of footprint including scour 
protection 

0.13 0.21 

56% of protected Inter-
array Cabling  

Max of 10% of cable protected at an affected 
width – 6 m  

0.12 0.19 

Total 1.12 1.80 

SS.SCS.CCS.MedLumVen - habitat available = 8 km
2
 

16 WTGs and 
foundations installation  

95 m diameter of footprint including scour 
protection 

0.11 1.42 

Three Met masts 95 m diameter of footprint including scour 
protection 

0.02 0.27 

Five OSPs installation 180 m diameter of footprint including scour 
protection 

0.13 1.59 

7.5% of protected Inter-
array Cabling 

Max of 10 % of cable protected at an affected 
width – 6 m  

0.02 0.20 

Total 0.28 3.48 

 

 As discussed within the construction phase impacts, habitat containing A. Islandica as a 126

contributing species covers 140 km2, and using the minimum WTG spacing, this equates to a 

possible maximum loss of 1.3 per cent of this habitat.  

 Therefore, 3.5 per cent or less of each habitat type is likely to be affected by permanent 127

habitat loss (Table 12.19). As such, and despite the long term (i.e. present for the 

operational duration) nature of this effect which precludes recovery from this impact, the 

magnitude of the loss of original habitat on the benthic ecology at the Development Area is 

considered to be low according to the definitions described in Table 12.6.  

 The sensitivity of the receptors, as described within Section 12.6.1 Methodology, are low or 128

moderate, depending on their conservation importance, and as such this results in minor 

and minor/moderate impacts respectively.  
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Table 12.20: Impact Summary of Loss of Original Habitat 

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Low Low Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Low Moderate Minor/Moderate 

 

Changes in Hydrodynamic Regime and Associated Sediment Transport 

 Changes to hydrodynamic and sediment transport processes are predicted in Chapter 10 129

which in turn have informed this assessment of potential associated effects on the benthic 

ecology. Results from the predictive modelling indicate a small change to tidal currents, 

which include increases and decreases in water flow up to 0.04 ms-1 (seven per cent change 

from baseline) in the immediate vicinity of the WTG foundations within the Development 

Area. These small changes predicted to occur in the hydrodynamic conditions at the 

Development Area due to the installation of the infrastructure are considered to be well 

within the range of natural variability with negligible effects to the overall sediment 

transport predicted (Chapter 10).  

 Changes in currents have been predicted to increase on the ebb tide and decrease on the 130

flood tide (Chapter 10), and are predicted to slightly and temporarily (over a period of 

minutes) increase the levels of sediment mobilisation at the Development Area. The main 

biotopes found across the Development Area are of mixed or coarse sediment and therefore 

less sensitive to changes in water flow. However, within the main biotope across the 

Development Area, SS.SMx.CMx.MysThyMx, it is the muddy component of the sediment 

that supports the various deposit feeders. An increase in currents could lead to a reduction 

in the finer sediment fraction, as a result of an increase in erosion and winnowing of fine 

sediments from the seabed, and a decrease in organic matter, reducing the habitats 

suitability for species such as Amphiura filiformis, Spiophanes bombyx and Thyasira flexuosa. 

In contrast, a decrease in water flow rate as is predicted on the flood tide may increase the 

deposition of finer sediments. Although the associated increase in deposition of finer 

sediment particles may benefit deposit feeders due to increased deposition of organic 

material, passive suspension feeders may experience a reduction in feeding efficiency due to 

clogging of feeding apparatus. It is considered that the highly localised and temporary 

changes in increased sediment mobilisation predicted in the Development Area are unlikely 

to cause such effects (Chapter 10).  

 The highly localised and temporary effects predicted to the hydrodynamics across the 131

Development Area results in a negligible magnitude of effects. The sensitivity of the 

receptors, as described within Section 12.6.1 Methodology, are low or moderate, depending 

on their conservation importance, and as such this results in a negligible/minor and minor 

impact respectively.  

http://www.marlin.ac.uk/speciesfullreview.php?speciesID=2503
http://www.marlin.ac.uk/speciesfullreview.php?speciesID=4356
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Table 12.21: Impact Summary of Changes in Hydrodynamic Regime and Sediment 

Transport  

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Negligible Low Negligible/Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, A. islandica 

Negligible Moderate Minor 

 

Scour and Associated Sediment Transportation Leading to Changes in Habitats 

 Changes to currents at the scale identified above (Changes in Hydrodynamic Regime and 132

Associated Sediment Transport) will however cause localised scour. Scour protection on 

gravity based foundations would result in no significant increases in suspended sediment or 

deposition. Therefore, during operation the greatest effect is represented by jacket 

foundations with no scour protection. As highlighted in Chapter 10, without scour protection 

the lateral extent of the area affected at jacket foundations by scour would be 12 m on a 

peak spring tide in line with tidal orientation. Total scour footprint per WTG foundation 

during a spring tide is 2,261 m2, which results in an area of 0.5 km2 across the Development 

Area (0.3 per cent).  

 Peak concentrations of suspended sediment as a result of scour are predicted to be within 133

30 mgl-1 and 100 mgl-1 in the immediate vicinity of the foundations (compared to 15 mgl-1 

background). Levels quickly drop to less than 10 mgl-1 above background within 100 m from 

the foundation and falling to <1 mgl-1 above background levels beyond one kilometre from 

the foundation. This increase in SSC produces a maximum deposition of 1.1 m at the WTG 

base, and depositions of up to 10 cm within a distance of 150 m from the foundation. 

Beyond this distance, deposition drops markedly, with depositional depths of <1 mm 

predicted beyond 200 m from the location of scour.  

 Communities within the direct scour footprint will experience altered conditions during 134

operation but the area of effect is small (0.3 per cent across the Development Area). Within 

this area benthic communities will experience increased instability, and a loss of finer 

grained sediments, leading to a reduction in species intolerant to such disturbance over the 

life of the Wind Farm. The area of scour footprint resulting from the jacket foundations will 

also be lesser than the area of Loss of Original Habitat identified above for the Gravity base 

structures (GBS) option and as such will impact on habitats to a lesser extent than the Loss 

of Original Habitat impact type.  

 Suspended sediment increases due to scour are predicted to be below the MarLIN 135

benchmark of 100 mgl-1. The levels highlighted are however only representative of the peak 

volumes and are not expected to be constant, rather increased SSC will exist at variable 

levels depending on the tidal flow rates until scour equilibrium is reached after 12 days. 

Smothering impacts caused by the deposition of scoured material are also predicted, with 

levels exceeding the MarLIN benchmark of 5 cm over an area of 4.6 km2 (3.1 per cent of the 
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Development Area), with maximum depositional depths of 1.1 m found in the immediate 

vicinity of the WTG foundations. This may cause unfavourable conditions for intolerant 

species thereby reducing the species diversity and richness within this area. However, 

deposition would be gradual over a number of tides, before reaching equilibrium 

(approximately 12 days for spring tide conditions). The deposition of sediment is also 

predicted to be temporary, as tidal and wave events will constantly remobilise the fine 

sediments for further dispersion.  

 The habitats affected by the deposition of scour related sediments are sedimentary in 136

nature and are not sensitive to a temporary increase in deposition rates. As such a 

temporary reduction in diversity may be experienced, with those species tolerant to 

deposition and suspended sediment increase favoured in the short term, with full recovery 

likely once equilibrium has been established, comparable to that described within the 

construction phase. 

 Smothering of A. islandica would halt feeding of this species, however as a burrower A. 137

islandica is able to switch from aerobic to anaerobic respiration and is generally considered 

to be tolerant of anoxia (Theede et al., 1969, Rosenberg and Loo, 1988). A 50 cm burial 

event is likely to represent an intolerable level of smothering for A. islandica, with very little 

chance of recovery of individuals. This level of deposition is only predicted to occur in very 

close proximity to the WTG foundations, covering 0.4 per cent of the Development Area.  

 Despite the size of the area affected by scour related increased suspended sediments and 138

subsequent smothering, the temporary nature of the impact, gradual deposition of 

sediments, and tolerance of the receptors, means that the overall magnitude of the effect is 

considered to be low.  

 The sensitivity of the receptors, as described within Section 12.6.1 Methodology, are low or 139

moderate, depending on their conservation importance, and as such this results in a low and 

low/moderate adverse significance respectively. The impact is therefore not significant.  

Table 12.22: Impact Summary of Changes in Hydrodynamic Regime and Sediment 

Transport  

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Low Low Low 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, A. islandica 

Low Moderate Low/Moderate 

 

  

http://www.marlin.ac.uk/species/Arcticaislandica.htm
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Colonisation of Introduced Substrata Leading to a Change in the Benthic Ecology and/or 

Biodiversity 

 Colonisation of scour or inter-array cable protection in addition to foundations themselves is 140

expected within the Development Area. GBS foundations provide the greatest footprint area 

for colonisation, an area that will be further increased through the use of scour and cable 

protection to a maximum footprint of 1.87 km2 (1.3 per cent of the Development Area).  

 This introduction of new substrate will have direct effects on the overall biodiversity of the 141

Development Area, and indirect effects through increased food availability to higher trophic 

levels (see Chapter 13). Furthermore, studies have shown that soft sediment benthic 

communities in the direct vicinity of the foundations are altered by the introduction of such 

habitat, with hard substrate species present in the sediments surrounding the foundations 

(Degraer et al., 2011). 

 Community changes will be localised to the new habitat, and to those existing habitats 142

immediately surrounding the new habitat, and due to the necessary separation between 

WTGs, a significant change to the existing benthic ecology over the entirety of the 

Development Area is not expected. Changes are likely to be present throughout the 

operational phase, and effects therefore are predicted to be of negligible magnitude.  

 The sensitivity of existing benthic communities is considered to be low or moderate 143

depending on their conservation importance, and as such the significance of the impact is 

considered to be negligible/minor and minor respectively.  

Table 12.23: Impact Summary of Colonisation of Introduced Substrata 

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Negligible  Low Negligible/Minor 

SS.SCS.OCS, 
SS.SCS.CCS.MedLumVen, 
Arctica islandica 

Negligible  Moderate Minor 

 

Introduced Substrata Facilitating the Spread of NIS 

 Measures to prevent the introduction of NIS will be as described for the construction phase 144

impacts, and will incorporate the Embedded Mitigation identified as described in Section 

12.4.  

 Negative effects of the introduction of new substrate include the increased risk of spread of 145

NIS through colonisation of the new substrate. For example, splash midge (Telmatogeton 

japonicas), a NIS in Nordic waters, was found on Danish wind farms in the North Sea. 

However while dense tubes of this species may modify microhabitats, no serious adverse 

impacts are currently known (Jensen, 2010). Brodin and Andersson (2009) highlighted that 

the increasing number of offshore wind farms may provide a mechanism by which this 
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species might expand its geographic range in addition to facilitating the potential for 

colonisation of invasive species more generally.  

 Effects of NIS are expected to be isolated around foundations and not impact the wider 146

benthic community structure. However, due to the potential for NIS to expand their range, 

and the use of NIS as a descriptor of GES under the MSFD, the prevention of NIS introduction 

will be a key component of the EMP (Appendix 7A). 

 Despite the limited spatial extent of the effect, and due to uncertainties within the 147

assessment of NIS introduction at offshore developments, the potential long term effects on 

the local environment, and the importance in terms of the MSFD, a moderate magnitude of 

effects is ascribed. The existing benthic communities are considered to be of no greater than 

moderate sensitivity, and as such the impact is considered to be moderate. 

Table 12.24: Impact Summary of Introduction and Spread of NIS 

Receptor Magnitude Sensitivity Significance 

Benthic and epibenthic 
communities 

Moderate  Moderate Moderate  

 

Potential Release of Pollutants from Operational Plant  

 As with the construction phase, a number of possible pollution sources exist during 148

operation. The effects of pollution on the local environment, and the standard controls and 

implementation of the EMP (Appendix 7A) as described in Section 12.4 and outlined for the 

construction phase also apply during the operation phase. The impact magnitude is 

therefore assessed as low. 

 The sensitivity of existing benthic communities in the Development Area is considered to be 149

low or moderate depending on their conservation importance, and as such the impact is 

considered to be minor and minor/moderate respectively.  

Table 12.25: Impact Summary of Potential Release of Pollutants from Operation Plant  

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Low Low Minor 

SS.SCS.OCS 
SS.SCS.CCS.MedLumVen, Arctica 
islandica 

Low Moderate MInor/Moderate 
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Responses to Electromagnetic Field (EMF) and Thermal Emissions 

 EMF effects are relatively well documented in some fish species such as elasmobranchs, 150

however it is currently poorly understood in invertebrates (Appendix 13C: Electromagnetic 

Field Assessment). However, decapods (Crangon crangon), isopods (Idotea baltica) and 

amphipods (Talorchestia martensii and Talitrus saltator) have been shown to experience 

magnetic sensitivity (Gill et al., 2005; Gill et al., 2009). However, despite the limited 

information on EMF effects on benthic organisms, no adverse effects have been observed in 

the research, with any impacts that may occur expected to be highly localised, and in close 

vicinity to the cables (Meißner and Sordyl, 2006).  

 Warming of the surrounding area along subsea cables is also possible as electricity is 151

transported along the conductors, and there is evidence that various marine organisms react 

sensitively to even a minor increase in the ambient temperature (OSPAR, 2009), with some 

benthic organisms showing intolerance to temperature increases. A. islandica is highlighted 

in the MarLIN sensitivity matrix to be intolerant to temperature increases which could play a 

part in their distribution in the North Sea (i.e. they are not found south of 53 ° 30 ´ N 

(Witbaard and Bergman, 2003)). The MarLIN benchmark is defined for both short term 

changes (5.0 °C for three days) and long term changes (20.0 °C for a year). 

 In general, heat dissipation due to transmission losses can be expected to be more 152

significant for AC cables than for High Voltage DC cables at equal transmission rates, and loss 

in coarse sediments is expected to be greater than in fine material (OSPAR, 2009). As such 

Section 12.4 identifies the AC option as the Design Envelope worst case. Field data for 

thermal radiation is however limited. The rise in temperature at the Nysted wind farm did 

not provide conclusive results (Meißner et al., 2007), but suggested that the rise in 

temperature did not exceed 1.4 °C in 20 cm depth above the cable (OSPAR, 2009). In New 

York, the cross sound cable interconnector project estimated a 0.19 °C rise in temperature at 

the seabed immediately above the buried cable and an associated increase in seawater 

temperature of 0.000006°C (The Department for Business, Enterprise and Regulatory 

Reform (BERR), 2008).  

 The majority of benthic organisms live in the top tens of centimetres, with even deep 153

burrowing bivalves unlikely beyond 0.5 m. The target burial depth of the inter-array cable 

(one metre), and protection where burial is not feasible, will reduce interaction with benthic 

species and thus EMF and thermal effects are not predicted beyond a negligible magnitude. 

The sensitivity of existing benthic communities is considered to be low or moderate 

depending on their conservation importance, and as such the resulting impact of EMF and 

heating of the sediments due to electrical transmission is negligible/minor and minor 

respectively.  
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Table 12.26: Impact Summary of Electromagnetic Field (EMF) and Thermal Heating Effects 

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Negligible Low Negligible/Minor 

SS.SCS.OCS, 
SS.SCS.CCS.MedLumVen, Arctica 
islandica 

Negligible Moderate Minor 

 

Temporary Habitat Disturbance from Operation and Maintenance (O&M) Activities 

 The use of jack-up vessels throughout the operational phase will impact benthic 154

communities through compression of sediments beneath the legs, and subsequent damage 

to benthic fauna. In addition to the WTG, OSP, and met mast maintenance, inter-array cable 

maintenance may also be required, with a worst case assumption of up to 10 per cent re-

burial of the inter-array cables. The total area of annual disturbance is therefore 0.14 km2 

(0.09 per cent of the Development Area). 

 This area represents a temporary disturbance, with recovery of communities expected in 155

line with that identified for the construction phase impact of temporary habitat disturbance 

due to foundation installation, i.e. two to three years for the majority of species and 

habitats. As a result of this, and due to the small area of effect, the magnitude of this impact 

is considered to be negligible. The sensitivity of existing benthic communities is considered 

to be low or moderate depending on their conservation importance, and as such the impacts 

are determined as negligible/minor and minor respectively.  

Table 12.27: Impact Summary of Temporary Habitat Disturbance from O&M Activities 

Receptor Magnitude Sensitivity Significance 

SS.SMx.CMx.MysThyMx Negligible Low Negligible/Minor 

SS.SCS.OCS, 
SS.SCS.CCS.MedLumVen, Arctica 
islandica 

Negligible Moderate Minor 

 

12.7.3 Effects of Decommissioning  

 The potential effects of decommissioning are considered to be equivalent to and potentially 156

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from the Department of Energy and Climate Change (DECC) prior to 

implementation  
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 In particular no seabed preparation through dredging will be required for the 157

decommissioning phase. Removal of the GBS is expected to cause some material to be 

suspended in the water column. However, the scale of this effect is predicted to be less than 

the effects of GBS dredging during the construction phase. As such the impacts relating to 

GBS preparation and SSC would be much lower than those predicted for the construction 

phase.  

12.8 Impact Assessment- Offshore Export Cable Corridor  

 Impacts considered within this Offshore Export Cable Corridor assessment are listed below 158

relative to each development phase: 

 Effects of Construction (and Decommissioning): 

o Direct temporary disturbance of seabed habitats caused by construction based 

activities; 

o Indirect impacts of temporary increases in SSC from construction based activities 

and associated deposition;  

o Release of contaminants bound in sediments; 

o Secondary impacts of decreased primary production due to increased SSC of the 

water column;  

o Potential release of pollutants from construction plant; and 

o Introduction of NIS. 

 Effects of Operation: 

o Loss of original habitat; 

o Colonisation of introduced substrata leading to a change in the benthic ecology 

and/or biodiversity; 

o Provision of Introduced Substrata Facilitating spread of NIS; 

o Potential release of pollutants from operation plant; 

o Responses to EMF and thermal emissions; and 

o Direct temporary habitat disturbance from O&M activities. 

12.8.1 Effects during Construction 

Direct Temporary Disturbance of Seabed Habitats caused by Construction Activities 

Sub-tidal Area 

 Disturbance to the seabed, leading to changes in the habitat and species therein will occur 159

during the installation of the Offshore Export Cable. Where cable burial equipment is used, 

this area of disturbance will be associated with the compression of sediments beneath the 

plant over the trench affected width of six metres. Within this trench affected area, a trench 



  Biological Environment 
BENTHIC ECOLOGY 

INCH CAPE OFFSHORE LIMITED  
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

12 

57 of 102 

of one metre width will be excavated. The activities will be similar to the inter-array cabling, 

within the Development Area, as described in Section 12.7.1.  

 The total area of temporary direct disturbance caused by the installation of the Offshore 160

Export Cable is 3.0 km2, 3.0 per cent of the 100 km2 Offshore Export Cable Corridor. The 

majority of the species present will be lost within the immediate vicinity of the one metre 

trench, however recovery will begin after cable installation so the loss is considered 

temporary. Effects to the remainder of the six metre trench affected area will be a product 

of compression and compaction of the sediments beneath the construction plant. 

 A number of habitats of conservation importance were identified during the Offshore Export 161

Cable Corridor baseline surveys namely SS.SMu.CFiMu.SpnMeg, and SS.SCS.CCS. Of these, 

SS.SMu.CFiMu.SpnMeg is the most dominant in terms of area and is likely to extend away 

from the Offshore Export Cable Corridor for some distance where hydrographic and 

sedimentary conditions are favourable. 

 Characterising species of this biotope include the sea pens Virgularia mirabilis and Pennatula 162

phosphorea. These epifaunal species are likely to be dislodged or damaged by the trenching 

equipment, however studies of fishing related damage identified that sea pens can re-attach 

to the sediment if dislodged, and their ability to retract into the sediment may provide some 

resilience to physical disturbance. The presence of these species in this area of known 

Nephrops trawling indicates that this is the case (Figure 12.9, and Chapter 18). Other 

characterising species that will be affected by the installation of the Offshore Export Cable 

include the burrowing crustaceans Nephrops norvegicus, Calocaris macandreae, and Jaxea 

nocturna, and the echiuran worm Maxmuelleria lankesteri. Less robust, or shallower 

burrowing species such as some bivalves and polychaetes are likely to be affected to a 

greater degree, suffering an initial loss of individuals in this trench affected area, followed by 

recovery post-cable installation.  

 Recovery of this biotope in areas of total loss is likely to be variable depending on individual 163

species and the level of impact, although complete recovery is likely to require several years 

(Meißner and Sordyl, 2006). The reproductive biology of the sea pens found in this habitat 

has not been studied, but work on other species suggest that some may live up to 15 years, 

and take five or six years to reach sexual maturity (Birkeland, 1974). Larval settlement can be 

patchy in space and highly episodic in time, with no recruitment taking place in some years 

(Davis and Van Blaricom, 1978). Recovery of these species is therefore likely to be slow and 

patchy in its occurrence. Recovery of other species (large burrowing species (e.g. Nephrops) 

and polychaetes and bivalve species) is likely to occur rapidly, with recruitment and adult 

migration both contributing. It is considered however, that due to the long life histories of a 

number of key species, the time required for this habitat to reach maturity following loss is 

approximately five years (Sabatini and Hill, 2008; Budd, 2008b).   
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Figure 12.9: Fishing Vessel Activity in Relation to the Development Area and Offshore 

Export Cable Corridor, 2007 – 2011 
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 As with SS.SMu.CFiMu.SpnMeg, other infaunal or epifaunal communities present within the 164

trenched area (one metre) can be considered to be temporarily lost during Export Cable 

installation, with a variety of disturbance related effects experienced within the remainder 

of the trench affected area. Recovery of infaunal species is likely to be rapid (within one 

year) due to their relatively high dispersal potential and short life histories (Hill, 2008). 

Epibenthic species, such as encrusting bryozoans, hydroids, and ascidians are likely to re-

establish within two years, with Flustra foliacea (a key species of the FluHyd biotope) likely 

to reach an abundance of occasional (–1.0 – 5.0 per cent cover) within four years and 

recover to its pre-impacted density within five years (Tyler-Walters and Ballerstedt, 2007). 

 Due to the small areas affected by the cable installation (three per cent of Offshore Export 165

Cable Corridor), and the relatively fast recovery of the majority of species, the magnitude of 

this impact is considered to be low. Only a very small proportion of the low quality stony 

reef habitat will be temporarily disturbed, and other examples of this habitat type exist 

elsewhere outside of the Offshore Export Cable Corridor at the Isle of May SAC, for instance. 

The wider availability of stony reef habitat will therefore not be affected. The sensitivity of 

the receptors is considered to be low, or moderate for those habitats of conservation 

importance, (SS.SMu.CFiMu.SpnMeg, stony reef, and SS.SCS.CCS) and as such the impact of 

direct temporary habitat disturbance in the offshore environment is considered to be minor 

or minor/moderate respectively. 

Intertidal Area  

 The intertidal areas affected by direct temporary disturbance during construction at 166

Cockenzie and Seton Sands cover 4,320 m2 and 13,968 m2 respectively (4.1 and 0.7 per cent 

of the intertidal area respectively). 

Sedimentary Habitats 

 The area affected during Export Cable installation is predicted to be of the same magnitude 167

as for the sub-tidal cable installation described above (six cables each with six metre trench 

affected areas), with a range of disturbance related impacts in the affected areas, depending 

on the sensitivity of the organisms to physical abrasion. Recovery of sandy intertidal 

biotopes characterised by polychaetes is predicted to take between one to two years after 

installation impacts have ceased (Budd, 2008a), and as such the magnitude of the effect to 

these features is considered negligible.  

 The sensitivity of the habitats is considered to be low, and as such the impact of habitat loss 168

and disturbance is considered to be negligible/minor. 

Rocky Habitats 

 Although it is assumed that from a technical feasibility perspective installation in the 169

intertidal area will avoid areas of hard substrates, impacts to rocky/boulder habitats may 

occur and will be variable depending on installation methods used (e.g. directional drilling, 

mechanical cutting, etc.), with mechanical cutting considered the worst case. The removal of 

rocky habitats will cause a temporary loss of species richness and diversity in these habitats. 
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Recovery is dependent on the suitability of the replaced substrate and the life cycle of the 

characterising species, which are typically long for rocky intertidal species (Fucoids four to 

five years, limpets up to 20 years, but usually < 10 years, and barnacles at least five years but 

sometimes as long as 20 years (Hill et al., 1998)). As such recovery, assuming a temporary 

loss of all species, will take at least 10 years, potentially longer to reach full maturity. This 

process will be helped through adult migration from outside areas, and so the timeframe 

may be reduced. Due to the potential long timescales required for the recovery of the rocky 

habitats, despite the small area of effect, a magnitude of low has been predicted. 

 The sensitivity of the habitats is considered to be low, and as such the impact of habitat loss 170

and disturbance is considered to be minor. 

Table 12.28: Impact Summary of Direct Temporary Disturbance due to Construction 

Activities 

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Low Moderate Minor/Moderate 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Low Low Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Low Low Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible/Minor 

 

Indirect Impacts of Temporary Increases in Suspended Sediment Concentrations SSC from 

Construction Based Activities and Associated Deposition 

Sub-tidal Area – Increased SSC 

 Cable laying techniques will cause an increase in the level of suspended sediments, the 171

magnitude of which will primarily depend on the type of sediments present, and the cable 

installation methodology selected. Detailed modelling of the sediment type present 

(assuming a worst case use of an energetic tool) identified that SSCs in the vicinity of the 

trenching operation would typically be about 3.0 mgl-1 - 10 mgl-1 above background (typically 

between 3.0 mgl-1-100 mgl-1, with some localised peaks of up to 322 mgl-1). Most of the 

resulting sediment plume will settle out within tens or a few hundred metres of the Export 

Cable, over a period of seconds or minutes. The finest (mud and silt) sediment fractions will 

persist for longer in the water column and be carried further, but even these will generally 

not be advected beyond the near-field vicinity of the Export Cable (less than three 

kilometers), and will settle out within a few hours of disturbance. This prediction is 
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conservative, estimating that the entire contents of the trench are resuspended by the 

cabling operation. Even with this conservative estimate this level is below the MarLIN 

benchmark of 100 mgl-1 for one month. 

 Increased suspended sediments can affect filter feeding mechanisms, clog gills, and affect 172

respiratory processes. The offshore habitats present along the Offshore Export Cable 

Corridor are predominantly sedimentary in nature, with an infauna that is tolerant of such 

short term increases in suspended sediment levels. Epifauna such as seapens may suffer 

some clogging of filter feeding apparatus, especially if subject to high levels. However, these 

animals are relatively tolerant of increased suspended sediments, and their ability to self-

clean their feeding apparatus means that the energetic cost of any clogging is likely to be 

low (Hill, 2008). Other filter feeding fauna (e.g. bryozoans, soft corals) may suffer some 

reduction in feeding efficiency, however the epifaunal biotopes typified by these species 

along the Offshore Export Cable Corridor (e.g. SS.SMx.CMx.FluHyd) are frequently found in 

high sediment environments and have a high tolerance to this impact (Tyler-walters, 2008b). 

As a result, the magnitude of effect is considered negligible.  

 The sensitivity of the receptors is considered to be low, or moderate for those habitats of 173

conservation importance, (SS.SMu.CFiMu.SpnMeg, stony reef, and SS.SCS.CCS) , and as such 

the impact of increased suspended sediments produced via Export Cable installation on the 

benthic environment is considered negligible/minor and minor respectively. 

 The Annex 1 rocky reef habitats identified within the Isle of May SAC (Chapter 9) are 174

predicted to be outside of the resulting sediment plume from Export Cable installation 

activities as they are over four kilometres from the Offshore Export Cable Corridor. As such 

no impacts are predicted on these qualifying features. 

 At more than 1.5 km for the Offshore Export Cable Corridor the Aberlady Bay LNR is 175

predicted to be outside the areas of highest increased SSC which is within a few hundred 

metres of the Export Cable.  As such no impacts are predicted on these features of interest. 

Intertidal Area – Increased SSC 

 In the intertidal environment, construction activities undertaken at high water (i.e. 176

continuation of the sub-tidal ploughing) will have effects (and a subsequent magnitude) 

analogous to those seen in the sub-tidal area.  

 Other construction activities are predicted to be undertaken at low tide (e.g. directional 177

drilling and open trenching) and as such no significant suspended sediments are predicted 

during construction by these methods. Immediately after construction however, some 

localised increases in SSC may be evident as the tide rises. These are likely to be of relatively 

low magnitude (BERR, 2008) and considering the highly mobile and dynamic nature of the 

environment, well within the tolerances of the species present (Budd, 2008a; Tyler-Walters, 

2008a). As such, no further impacts of increased suspended sediments are predicted in the 

intertidal area. 
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 The sensitivity of receptors is low, and as such the impact of increased suspended sediments 178

produced via Export Cable installation on the benthic environment is considered 

negligible/minor. 

Sub-tidal Area – Smothering 

 Smothering, caused by temporary increases in depositional rates due to the increased SSC, is 179

also likely to occur along the Offshore Export Cable Corridor as a result of cabling operations. 

According to the coastal processes modelling (Chapter 10) the proposed cable burial will 

result in depositional thicknesses of greater than one millimetre within one kilometre of the 

activity, with peaks of up to five millimetre. Outside of this area, any remaining fine material 

in suspension will remain so indefinitely, or will settle out beyond three kilometres of the 

Export Cable location, but not at thicknesses great enough to form a noticeable layer. The 

MarLIN benchmark for smothering is a depth of five centimetres, which is 10 times the 

depth of the maximum predicted sediment deposition along the Offshore Export Cable 

Corridor.  

 The offshore habitats present along the Offshore Export Cable Corridor are predominantly 180

sedimentary in nature, with an infauna that is tolerant of such levels of smothering, able to 

re-establish burrows or position immediately (within hours) (Hill, 2008, Marshall, 2008). The 

seapens V. mirabilis and P. phosphorea are also tolerant of smothering of up to five 

centimetres sediment, and no impact is predicted on these species (Hill, 2008). Other filter 

feeding fauna (e.g. bryozoans, soft corals) may suffer some reduction in feeding efficiency, 

with the more sensitive organisms suffering reduced growth rates, and, in extreme cases, 

possibly death (Tyler-walters, 2008b). This potential reduction in diversity of the epibenthic 

species is considered for the MarLIN benchmark of five centimetres, and as such is likely to 

represent the extremes of reaction along the Offshore Export Cable Corridor. As a result, the 

magnitude of effects on all receptors is considered negligible. The sensitivity of receptors is 

low or moderate depending on their conservation status, and as such the impacts of 

smothering on the benthic environment is considered negligible/minor or minor 

respectively. 

 The Annex 1 rocky reef habitats identified within the Isle of May SAC are predicted to be 181

outside of the depositional footprint from cabling activities as they are over four kilometres 

from the Offshore Export Cable Corridor. As such no impacts are predicted on these 

qualifying features. 

 At more than 1.5 km for the Offshore Export Cable Corridor the Aberlady Bay LNR is 182

predicted to be outside the areas of highest deposition which is within a few hundred 

metres of the Export Cable.  As such no impacts are predicted on these features of interest. 

Intertidal Area–Smothering 

 In the intertidal environment, construction activities are predicted to be undertaken at low 183

tide and no smothering impacts are predicted during construction. Immediately after 

construction, some smothering impacts may be evident as the tide rises and SSC is 

temporarily increased, however these are likely to be of relatively low magnitude, not 
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exceeding five millimetres in depth. Considering the highly mobile and dynamic nature of 

the environment, this level is well within the tolerances of the species present, which are 

tolerant of high scour or mobile sedimentary environments (Budd, 2008a). As the predicted 

levels of deposition (less than five millimetres) are considerably lower than the MarLIN 

benchmark (five centimetres) these adverse effects are considered unlikely and a negligible 

magnitude is predicted.  

 The sensitivity of the habitats is considered to be low as described within the Assessment 184

Methodology Section 12.6. As a result, the impact is considered to be negligible/minor.  

Table 12.29: Impact Summary of Temporary Increases in SSC and Sediment Deposition 

Effect Receptor Magnitude Sensitivity Significance 

Increased SSC  SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS,Stony Reef 

Negligible Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible Low Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible/Minor 

Deposition of 
resuspended 
sediments 
leading to 
smothering 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Negligible Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible Low Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible/Minor 
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Release of Contaminants Bound in Sediments 

Sub-tidal Area 

 The sediments found along the Offshore Export Cable Corridor have the potential to 185

accumulate contaminants, the fine fraction, in particularly due to their sorptive nature; this 

store reduces the toxicity potential to aquatic organisms (Eggleton and Thomas, 2004). 

Disturbance to the seabed, as would be experienced from the construction of the Export 

Cable, could lead to the unlocking and re-distribution of contaminants. Contaminants could 

have detrimental effect on the benthic fauna and potentially bioaccumulate.  

 Organotins were not found to be at levels where effects would be likely on sensitive species 186

such as gastropods, as levels were at the lower end of OSPAR classification (Appendix 12C 

Section 12C.7.3). No recent sampling location recorded metals exceeding Cefas AL2, with 

present levels comparable to those recorded in the Firth of Forth as part of the CSEMP 

monitoring. 

 Difficulties in recording contaminant transformations during resuspension events have been 187

highlighted by Vale et al. (1998), in which they observed a complex and rapid oxidation of 

anoxic sediment during laboratory simulations of dredging. Contaminant release has been 

studied during dredging activities as maintenance dredged sediments are usually anoxic and 

changes in the physicochemical conditions at the disposal site can result in substantial 

release of contaminants. However Pieters et al. (2002) (cited in Eggleton and Thomas, 2004) 

observed low contaminant mobilisation during dredging, although metal mobility changed 

during each dredging technique and was different for every contaminant examined. Van den 

Berg et al. (2001) and De Groote et al., (1998) also observed low mobilisation of metal 

contaminants into the dissolved phase during dredging, which was thought to be due to the 

rapid scavenging of sulphide liberated metals by newly formed Fe and Mn 

oxides/hydroxides. This is in agreement with simulated dredging studies, where low or no 

metal contaminants were released and concentrations returned to background levels within 

27 hours (Eggleton and Thomas, 2004). 

 Despite a relatively large total volume of material that will be excavated, this is spread along 188

the entire Offshore Export Cable Corridor. In practice the volume predicted to arise is a 

conservative estimate as the trench is likely to have sloped sides and therefore only a 

proportion of this material will be excavated. Fishing, which is similar in its transient nature, 

causing furrows, although not as deep as during Export Cable burial, has not been 

considered a major cause of contaminant remobilisation (Eggleton and Thomas, 2004). The 

relatively fine material associated with the Firth of Forth gives the potential for high 

suspended sediment levels and strong currents in the area can increase the extent of 

contamination re-distribution, although concentrations will be lower due to dilution. As 

described, the maximum distance over which the majority of sediment, and therefore the 

associated contaminants, will be transported during construction is three kilometres from 

the release location with most sediment settling within tens or a few hundred meters.  

 Any release of bioavailable contaminants is considered to have a negative effect on the 189

benthic community. Burrowing fauna are typically more difficult to sample, and are for that 
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reason under-sampled in standard pollution monitoring, and little information was available 

on the pollution response of characterising species, e.g. sea pens, which will be specific to 

the individual species and contaminant. Of the species and habitats recorded within the 

Offshore Export Cable Corridor however, it can be considered that an increase in pollution 

will lead to a general trend of a reduction in species diversity, with communities becoming 

dominated by pollution tolerant polychaetes (Hill, 2008).  

 Despite the lack of data regarding the response of benthic organisms to contamination at 190

different levels, and the complexity of predicting the bioavailability following disturbance, 

due to the comparable contamination levels to records in the Firth of Forth, the restriction 

of re-distribution to a maximum of three kilometres and the short duration and level of 

disturbance, the magnitude of effects are considered negligible.  

 The habitats found within the Offshore Export Cable Corridor represent both a low and 191

moderate sensitivity of receptors, according to differing levels of conservation importance, 

and thus the impact is negligible/minor and minor respectively.  

Intertidal Area 

 The effects on the intertidal Offshore Export Cable Corridor area are analogous to those 192

identified above for the sub-tidal area. The habitats in the intertidal zone are of low 

sensitivity, as described in the Assessment Methodology Section 12.6, and as such the 

impact is assessed as negligible/minor adverse.  

Table 12.30: Impact Summary of Release of Contaminants Bound in Sediments 

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Negligible Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible Low Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible/Minor 
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Secondary Impacts of Decreased Primary Production due to Increased SSC of the Water 

Column 

 As with the Development Area, increased SSC from Export Cable laying activities in both the 193

sub-tidal and intertidal areas can lead to a reduction in primary production through a 

reduction of light penetration. Modelling outputs describing the increase in SSC during the 

cabling process are described above in the discussion of temporary increases in SSC and 

sediment deposition. These increases are short lived and transient in nature, and are 

unlikely to affect the large scale processes which regulate primary production. As such the 

magnitude of this effect is considered to be negligible. 

 The sensitivity of the receptors, as described within the Assessment Methodology Section 194

12.6, are low or moderate, depending on their conservation importance, and as such the 

impact is therefore negligible/minor and minor respectively.  

Table 12.31: Impact Summary of Secondary Impacts of Decreased Primary Production 

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Negligible Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/ Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible Low Negligible/ Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible / Minor 

 

Potential Release of Pollutants from Construction Plant  

 Throughout construction there are sources that could add to the current levels of 195

contaminants during cable laying. There is the risk of accidental release of contaminants 

such as fuel, lubricating oils, cleaning fluids, paints, sacrificial anodes, specialised chemicals 

and litter. Standard controls will be in place, including following best practice and guidelines 

for the prevention of pollution at sea, including the establishment of an EMP (Appendix 7A) 

that will detail pollution prevention and response procedures. As such it is not predicted that 

contaminants from construction plant will be introduced into the environment at a high 

level.  
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 Due to the Embedded Mitigation the risk of pollutants entering the environment during 196

construction is low and as a result the magnitude of impacts is low. The sensitivity of 

receptors is low and moderate according to the relative conservation importance of 

receptors. This results in a minor and minor/moderate impact respectively. 

Table 12.32: Impact Summary of Potential Release of Pollutants from Construction Plant  

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Low  Moderate Minor/Moderate 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Low  Low Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Low  Low Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Low  Low Minor 

 

Introduction of Non Indigenous Species 

 The introduction of NIS is possible through a number of pathways, including ships hulls, 197

ballast waters, and the transport of materials to the Offshore Export Cable Corridor. 

Embedded Mitigation will reduce the potential for spread of NIS to the Offshore Export 

Cable Corridor, and furthermore, as NIS is also a descriptor of GGES under the MSFD, the 

prevention of NIS introduction will be a key component of the EMP (Appendix 7A). 

 Due to uncertainties within the assessment of NIS introduction at offshore developments, 198

the potential long term effects on the local environment, and the importance in terms of the 

MSFD, a moderate magnitude of effect is ascribed. The existing benthic communities are 

considered to be of no more than moderate sensitivity, and as such the impact is considered 

to be moderate. 

Table 12.33: Impact Summary of Introduction of Non Indigenous Species 

Receptor Magnitude Sensitivity Significance 

Benthic and epibenthic 
communities 

Moderate  Moderate Moderate 
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12.8.2 Effects of Operation and Maintenance 

Loss of Original Habitat 

 The worst case scenario assessed is that up to 20 per cent of the Export Cable would be 199

protected using means other than burial, i.e. rock placement, mattresses etc., covering a 

maximum area of 0.6 km2 (0.6 per cent of Offshore Export Cable Corridor). In these areas, 

the loss of the original habitats and species present can be predicted, with a change to hard 

substrate.  

 Due to the limited area affected by the Export Cable protection, the magnitude of effects is 200

considered to be negligible. The sensitivity of the receptors is considered to be low or 

moderate according to their relative conservation importance, and as such the impact is 

considered to be negligible/minor and minor respectively. 

Table 12.34: Impact Summary of Loss of Original Habitat 

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Negligible Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible Low Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible/Minor 

 

Colonisation of Introduced Substrata Leading to a Change in the Benthic Ecology and/or 

Biodiversity 

 As within the Development Area assessment, the introduction of new substrate (along the 201

subtidal areas of the Offshore Export Cable Corridor from the export cable protection) will 

have direct effects on the overall biodiversity of the site, and indirect effects through 

increased food availability to higher trophic levels (see Chapter 13). Furthermore, 

community changes, through the introduction of hard substrate species, are expected in the 

sedimentary habitats immediately surrounding the cable protection (Degraer et al., 2011). 

 Changes are likely to be present throughout the operational phase. However, such 202

community changes will be localised to the new habitat (footprint of 0.6 km2 along the 
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Offshore Export Cable Corridor), and to those existing habitats immediately surrounding the 

new habitat. Effects therefore are predicted to be of negligible magnitude.  

 The sensitivity of existing benthic communities is considered to be low or moderate 203

depending on their conservation importance, and as such the significance of the impact is 

considered to be negligible/minor and minor respectively.  

Table 12.35: Impact Summary of Colonisation of Cable Protection Leading to a Change in 

the Benthic Ecology and/or Increase in Biodiversity 

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Negligible  Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/Minor 

 

Provision of New Substrata Facilitating the Spread of Non Indigenous Species  

 As with the Development Area assessment, the effects of NIS colonisation along the 204

Offshore Export Cable Corridor also need consideration, as the introduction of some hard 

substrate (up to 20 per cent of the Export Cables length) is a possibility, however only in the 

sub-tidal region. Effects are expected to be isolated around cable protection and not impact 

the wider benthic community structure, however due to the potential for NIS expansion, and 

the use of NIS as a descriptor of GES under the MSFD, the prevention of NIS introduction will 

be a key component of the EMP (Appendix 7A). 

 Due to uncertainties within the assessment of NIS introduction at offshore developments, 205

the potential long term effects on the local environment, and the importance in terms of the 

MSFD, a moderate magnitude of effects is determined. The existing benthic communities are 

considered to be of no greater than moderate sensitivity, and as such the impact is 

considered to be moderate.  

Table 12.36: Impact Summary of Introduction and Spread of Non Indigenous Species 

Receptor Magnitude Sensitivity Significance 

Benthic and epibenthic ecology Moderate  Moderate Moderate 

 

Responses to EMF and Thermal Emissions  

 As discussed for inter-array cabling within the Development Area (Section 12.7.2), EMF and 206

thermal effects are likely to be restricted to the immediate vicinity of the Export Cable. 

Reported colonisation on exposed Export Cable (BERR, 2008) by anemones, echinoderms 
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and sponges also highlights the apparent minimal impact likely on benthic species. The 

target burial depth of the Export Cable (one metre), and protection where this is not 

feasible, will reduce interaction with benthic species. Thus effects of EMF and thermal 

emissions are predicted to be negligible. The sensitivity of receptors is low, and moderate 

for the habitats and species of conservation importance identified along the Offshore Export 

Cable Corridor. The resulting impact of EMF and increased temperatures due to electrical 

transmission is therefore negligible/minor and minor respectively.  

Table 12.37: Impact Summary of EMF and Heating Effects 

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Negligible Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible Low Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible/Minor 

 

Potential Release of Pollutants from Operation Plant 

 As with the construction phase, a number of possible pollution sources exist during 207

operation. The effects of pollution on the local environment, and the standard controls and 

implementation of the EMP (Appendix 7A) outlined for the construction phase, also apply 

during the operation phase. The impact magnitude is therefore assessed as low. 

 The sensitivity of existing benthic communities is considered to be low or moderate 208

depending on their conservation importance, and as such the impact is considered to be 

minor and minor/moderate respectively. 

Table 12.38: Impact Summary of Potential Release of Pollutants from Operation Plant  

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Low Moderate Minor/Moderate 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Low Low Minor 
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Receptor Magnitude Sensitivity Significance 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Low Low Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Low Low Minor 

 

Temporary Habitat Disturbance due to O&M Activities  

 During operation the worst case scenario that is applied is re-burial or maintenance along a 209

maximum of 10 per cent of the length of the Export Cable (annual area of disturbance is 

0.007 km2), which results in a negligible magnitude for this impact. The sensitivity of the 

habitats is considered to be low, or moderate for those habitats of conservation importance, 

and as such the impact is considered to be negligible/minor or minor respectively. 

Table 12.39: Impact Summary of Temporary Habitat Disturbance due to O&M Activities  

Receptor Magnitude Sensitivity Significance 

SS.SMu.CFiMu.SpnMeg, 
SS.SCS.CCS, Stony Reef 

Negligible Moderate Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible Low Negligible/Minor 

LR.MLR.BF.PelB, 
LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, 
IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible Low Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, 
LS.LSa.FiSa.Po.Aten 

Negligible Low Negligible/Minor 

 

12.8.3 Effects of Decommissioning  

 The potential effects of decommissioning are considered to be equivalent to and potentially 210

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from the DECC prior to implementation.  
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12.9  Impact Interactions 

 The potential for individual impacts identified through the impact assessment to interact 211

and create new, or more significant impacts on benthic ecology has been assessed. Impacts 

from the effects considered are considered predominantly to be temporally sequential. For 

example, deposition causing smothering will occur following an increase in suspended 

sediments but the maximum from each individual effect will not occur simultaneously. 

Furthermore, assessments are made considering worst case scenarios and peak 

measurements, and it is unlikely that impacts will interact at these levels.  

 In addition, for a number of effects the worst case scenarios relate to design parameters 212

that will not coexist. For example jacket foundations drive a worst case for scour related 

impacts, and GBS drive a worst case for habitat loss. There will be no path for additive 

elements for these effects as the worst cases are independent. As such the effects are not 

predicted to increase beyond that assigned for each impact in isolation.  

 The potential for impacts from other projects to interact with the impacts identified in the 213

impact assessment and cumulative impact assessment to result in a greater long term 

effects has been assessed. No such interactions are identified.  

12.10 Cumulative Impacts  

 The assessment of cumulative impacts is structured as follows:  214

 firstly, cumulative impacts of the Wind Farm with the OfTW, i.e. the Project, are 

assessed (see Section 12.10.1 to 12.10.3); and  

 secondly, cumulative impacts of the Project with other projects and activities in the area 

(see Section 12.10.4 to 12.10.7).  

 The cumulative assessment takes a precautionary standpoint in that the most sensitive 215

habitats present are taken forward into the assessment of significance. The full list of 

projects and activities considered as part of the cumulative assessment are found in Section 

4.7. These fall into the following categories:  

 Other offshore wind farms in the Firth of Forth and Tay area; and 

 Other projects and activities.  

Other Offshore Wind Farms in the Firth of Forth and Tay Area 

 The other offshore wind farms in the Firth of Forth and Tay area include projects developed 216

by Seagreen Wind Energy, and Mainstream Renewable Power, i.e. the Firth of Forth, and 

Neart ne Gaoithe offshore wind farms. The construction periods for the three projects are: 

 Neart ne Gaoithe – Construction to begin in March 2015, ending September 2016; 

 Firth of Forth (Alpha, Bravo and Transmission Asset) – Export cable October 2015, 

ending December 2017, WTGs from July 2016, ending December 2019; and 
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 Inch Cape Offshore Wind Farm– The construction activities are expected to start in 2016 

and work will occur over approximately four years (see Section 7.10). The Firth of Forth 

Offshore Wind Farm phases 2 and 3 also have the potential to interact with the Project 

and generate cumulative impacts and as such are considered further within this 

cumulative assessment. However, as stated within the Firth of Forth Phase 1 ES, 

mitigation for the development would ensure that any sensitive habitats are avoided, 

and the impacts at phase 2 and 3 are not predicted by Seagreen to be significant. 

Furthermore, no significant cumulative impacts of the later phases of the development 

are predicted, and as such these subsequent phases of the Firth of Forth Offshore Wind 

Farm are not considered further within this cumulative assessment. 

Other Projects and Activities  

 Other Offshore Wind Farms: 

o European Offshore Wind Development Centre (Aberdeen); 

o Hywind Demonstration Site (near Aberdeen); 

o Methil (Fife Energy Park) Offshore Demonstration Wind Turbine (Methil); 

o Beatrice Offshore Wind Farm (Moray Firth); and 

o Moray Firth Offshore Wind Farm R3 Zone (Moray Firth). 

 These other offshore wind farms are considered to be sufficiently distant to the Project that 217

no cumulative impacts with regard to benthic ecology are predicted.  

 Onshore Wind Farms – No cumulative impacts with respect to Benthic Ecology. 

 Other Coastal Projects: 

o Forth Replacement Crossing (Firth of Forth); 

o Rosyth Interational Container Terminal Project (Rosyth); 

o Coastal Improvement Works at the Mouth of the Barry Burn (Carnoustie); 

o Edinburgh Harbour Master Plan (Leith); 

o Port of Dundee Expansion; and 

o GlaxoSmithKline Tidal Energy (Montrose). 

 The scale and distance from the Project of these developments means that no interactions 218

or cumulative impacts are predicted on the benthic ecology at a significant level. As such 

these projects are not considered further within the assessment. 

 Other Onshore Projects: 

o Grangemouth Renewable Energy Plant (Grangemouth); 

o Rosyth Renewable Energy Plant (Rosyth); 

o Dundee Renewable Energy Plant (Dundee); 

o Victoria and Albert Museum (Dundee); 
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o Captain Clean Energy Project Caledonia Clean Energy Project (Grangemouth); and 

o Cockenzie Combined Cycle Gas Turbine Power Station (Cockenzie). 

 No cumulative impacts with respect to benthic ecology are predicted, and as such these 219

projects are scoped out of the following assessment. 

 The impacts assessed as having potential cumulative effects over the construction, operation 220

and decommissioning phases are the same as the Development Area and Offshore Export 

Cable Corridor in isolation, i.e.: 

 Effects of Construction (and Decommissioning): 

o Direct temporary disturbance of seabed habitats caused by construction based 

activities; 

o Indirect impacts of temporary increases in SSC from construction based activities 

and associated deposition;  

o Release of contaminants bound in sediments; 

o Secondary impacts of decreased primary production due to increased SSC of the 

water column;  

o  Potential release of pollutants from construction plant; and 

o Introduction of NIS. 

 Effects of Operation: 

o Loss of original habitat; 

o Changes in hydrodynamic regime and sediment transport leading to changes in 

seabed habitats (scour); 

o Colonisation of introduced substrata leading to a change in the benthic ecology 

and/or biodiversity; 

o Provision of Introduced Substrata facilitating spread of NIS; 

o Potential release of pollutants from operation plant; 

o Responses to EMF and thermal emissions; and 

o Temporary habitat disturbance from O&M activities. 

 Table 12.40 summarises the assessment parameters taken from published ES’ for the Firth of 221

Forth and Neart ne Gaoithe offshore wind farms during both construction and operation, 

alongside the project specific design envelopes.  

Impacts Scoped Out 

 A number of impacts have been scoped out of the following sections as no cumulative effects 222

are predicted. These are summarised below: 

 The Project (as defined): 
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o Changes in hydrodynamic regime and sediment transport leading to changes in 

seabed habitats (such as scour). No scour or changes to hydrodynamics have been 

predicted along the Offshore Export Cable Corridor and therefore no cumulative 

effects arise. 

 The Project with other projects: 

o Release of contaminants bound in sediments. Contaminant effects on the benthos 

was screened out of the Neart na Goaithe assessment due to low levels recorded, 

and the Firth of Forth assessment assessed the impact of contaminants as negligible 

with all levels below that which are likely to cause effects. Therefore, no cumulative 

impact of contaminant release is predicted.  

Table 12.40: Cumulative Assessment Parameters 

Impact Neart na Gaoithe Firth of Forth Inch Cape 

Construction (and Decommissioning) 

Direct temporary 
disturbance of seabed 
habitats caused by 
construction based 
activities 

 

2.11 km
2
 site area 

disturbed 

0.75 km
2
 export cable 

area disturbed 

Total disturbance – 2.86 
km

2 

3.75 km
2
 disturbed – 

Alpha 

3.75 km
2
 disturbed – 

Bravo 

7.96 km
2
 Transmission 

Total disturbance – 
15.46 km

2
  

5.53 km
2
 

Development Area 
disturbed 

3.02 km
2
 Offshore 

Export Cable Corridor 
area disturbed 

Total disturbance – 
8.55 km

2 

Indirect impacts of 
temporary increases in 
suspended sediment 
concentrations (SSC) 
from construction 
based activities and 
associated deposition  

Maximum plume extent 
= < 5 km 

Maximum plume 
extent – 1 tidal 
excursion 

Maximum plume 
extent – 10 km 
(majority of sediment 
settles within 3.5 km) 

 

Secondary impacts of 
decreased primary 
production due to 
increased SSC of the 
water column  

As Above As Above As Above 

Release of 
contaminants bound in 
sediments 

No cumulative impact of contaminant release is predicted 

Potential release of 
pollutants from 
construction plant 

 

 

Increased vessel presence due to construction activities  
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Impact Neart na Gaoithe Firth of Forth Inch Cape 

Operation 

Loss of Original Habitat 0.31 km
2
 site area lost 

0.05 km
2
 export cable 

area lost 

Total loss – 0.36 km
2 

Combined loss of 2.18 
km

2
 across Alpha, 

Bravo and export cable 

1.87 km
2
 

Development Area 
lost 

0.60 km
2
 Offshore 

Export Cable Corridor 
lost 

Total loss – 2.47 km
2
 

Changes in 
hydrodynamic regime 
and sediment 
transport leading to 
changes in habitats 
such as scour  

Increase in current 
speed of 0.02 m/s and 
decrease by 0.04 m/s 

Maximum lateral extent 
of scour = 7.99 m 

Negligible magnitude 
impacts on current 
speeds 

Scour Footprint = 0.36 
km

2
 

Increases and 
decreases in water 
flow up to 0.04 m/s (7 
% change from 
baseline) 

Scour Footprint = 0.49 
km

2 

Lateral extent of 
footprint on spring 
tide – 12 m 

Colonisation of 
introduced substrata 
leading to a change in 
the benthic ecology 
and/or a biodiversity 

Colonisation of introduced new substrate from foundations, scour 
protection and cable protection. Footprint of introduced substrata equal 
to area defined under loss of original habitat 

Introduction and 
spread of NIS 

NIS introduction will be a key component of the EMP (Appendix 7A) 

EMF and heating 
effects 

140 km inter-array 
cable buried to 1  -3 m 

2 x 33 km export cable 
buried to 1-3 m 

 

355 km inter-array 
cable buried to 0.5 m 
minimum (for both 
Alpha and Bravo) 

530 km export cable 
buried to 0.5 m 
minimum 
(Transmission) 

353 km inter-array 
cable buried 0 – 3 m 
(target 1 m) with 
protection where not 
buried 

6 x 83 km export cable 
buried 0 – 3 m (target 
1 m) with protection 
where not buried 
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Impact Neart na Gaoithe Firth of Forth Inch Cape 

Temporary habitat 
disturbance via 
jacking-up of O&M 
vessels and cable 
maintenance 

Area disturbed per jack 
up vessel if 848 m

2
, two 

visits per year of 
operation gives an 
annual total 0.1 km

2 
 

Inter-array cable annual 
maintenance – 0.008 
km

2 
(assuming total re-

burial) 

Export cable annual 
maintenance – 0.002 
km

2
 (assuming 10 % re-

burial) 

Area disturbed per 
jack up vessel if 729 
m

2
, assume one visit 

per foundation per 
five years of operation 
gives an annual total 
of 0.12 km

2 

Inter-array cable 
annual maintenance – 
0.002 km

2 
(assuming 

10 % re-burial along 
355 km cable, width 3 
m) 

Export cable annual 
maintenance – 0.016 
km

2 
(assuming 10 % 

re-burial) 

Area disturbed per 
jack up vessel if 600 
m

2
, one visit per 

foundation per five 
years of operation 
gives an annual total 
of 0.13 km

2
 

Inter-array cable 
annual maintenance – 
0.004 km

2 
(assuming 

10 % re-burial) 

Export cable annual 
maintenance – 0.007 
km

2 
(assuming 10 % 

re-burial)
 

 

12.10.1 Cumulative Impacts of the Project during Construction 

Direct Temporary Seabed Disturbance caused by Construction Based Activities 

 The combination of construction activities in the Development Area and Offshore Export 223

Cable Corridor is predicted to result in a total area of habitat disturbance of 8.6 km2 based 

upon the worst case scenario (3.4 per cent of the Development area and Offshore Export 

Cable Corridor when combined). As described within the individual assessments, the 

disturbance is considered to be localised and of a small scale in relation to the wider 

geographical context of available habitats. As a result the magnitude of this effect is 

considered to be low, with a low to moderate sensitivity ascribed to species and habitats 

depending on their relative conservation importance. Therefore the impact is considered to 

be minor/moderate.  

Indirect Impacts of Temporary Increases in SSC from Construction Based Activities and 

Associated Deposition 

 The combination of increased suspended sediment derived from construction activities 224

within the Development Area and the Offshore Export Cable Corridor are not predicted to be 

carried beyond the near field and as such are unlikely to interact over the majority of the 

combined areas. Overlap will only occur at a distance of 10 km from the Development Area 

if cable laying at the northern extent of the Offshore Export Cable Corridor and dredging or 

cable laying at the southern end of the Development Area occurred at the same time. As 

such, and due to the small area ultimately affected, no increase in magnitude is predicted 

beyond the individual impact assessments, with a low magnitude predicted. The habitats 

likely to be impacted are of low or moderate sensitivity, and as such the overall cumulative 

impact is minor/moderate.  
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Release of Contaminants Bound in Sediments 

 The sediments both within the Development Area and along the Offshore Export Cable 225

Corridor have been shown to contain a number of contaminants at varying levels. Although 

construction activities may lead to the remobilisation of these contaminated sediments, 

they are not predicted to travel in excess of 10 km from the Development Area, and 3.5 km 

from the Offshore Export Cable Corridor. The benthic communities in the Development Area 

and Offshore Export Cable Corridor indicate a certain level of tolerance to the current levels 

(as indicated by baseline sampling stations), and due to the cumulative levels of sediment 

resuspension and movement predicted, and as the movement of contaminants into non-

contaminated areas is unlikely, the magnitude of effects is predicted to be low, in line with 

the assessment for the Development Area and Offshore Export Cable Corridor considered 

separately.  

 The sensitivity of species and habitats varies from low to moderate, and as such the impact 226

is considered to be minor/moderate.  

Secondary Impacts of Decreased Primary Production due to Increased SSC of the Water 

Column  

 Increases in suspended sediment and therefore turbidity will occur at both the Development 227

Area and Offshore Export Cable Corridor during construction phases. The deep benthic 

communities found at the Development Area could experience a reduction in food 

availability if an effect on primary production was seen. The effects assessed during the 

construction phase for the Development Area and Offshore Export Cable Corridor showed 

small, short lived and localised increases in turbidity that would not affect the large scale 

processes driving primary production. Cumulatively there would be an increase in turbidity 

over a wider area, but the low levels predicted mean no increases to effects over those 

identified in the Development Area and Offshore Export Cable Corridor are expected.  

 These limited effects of construction on primary production results in a negligible magnitude 228

of effects. A low or moderate sensitivity is determined for the species and habitats present, 

and as such the overall impact is considered to be minor.  

Potential Release of Pollutants from Construction Plant 

 The increased need for construction plant over the Project as a whole, when compared to 229

the individual elements, means that the risk of a pollution event occurring increases. 

However, the potential release of pollutants from construction plant will be managed, and 

following best practice guidance will reduce the risk of major pollution events.  

 The low risk of pollution events results in a low magnitude of effect, and with a low or 230

moderate sensitivity of species and habitats, the overall impact is considered to be 

minor/moderate.  



  Biological Environment 
BENTHIC ECOLOGY 

INCH CAPE OFFSHORE LIMITED  
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

12 

79 of 102 

Introduction of NIS 

 As with the Development Area and Offshore Export Cable Corridor assessment, the effects 231

of NIS introduction due to vessel and material transport also need consideration.  

 NIS is a descriptor of GES under the MSFD, and as such the prevention of NIS introduction 232

will be a key component of the EMP (Appendix 7A). However, due to uncertainties within the 

assessment of NIS introduction at offshore developments, the potential long term effects on 

the local environment, and the importance in terms of the MSFD, a moderate magnitude of 

effects is determined.  

 The sensitivity of existing benthic communities is considered to be low or moderate, and as 233

such the impact is considered to be moderate according to a precautionary standpoint.  

12.10.2 Cumulative Impacts of the Project during Operation and Maintenance 

Loss of Original Habitat 

 The combination of the installation within the Development Area and Offshore Export Cable 234

Corridor will result in a total area of permanent habitat loss of less than 2.5 km2 based upon 

the worst case scenario (equating to <1 per cent of the Development Area and Offshore 

Export Cable Corridor combined). In relation to the wider geographical context of available 

habitats this loss is considered to be of negligible magnitude.  

 Habitats and species found within the Project area are considered to be of low or moderate 235

sensitivity, and as such the overall impact is considered to be minor.  

Colonisation of Introduced Substrata Leading to a Change in the Benthic Ecology and/or 

Biodiversity 

 As within the Development Area and Offshore Export Cable Corridor assessments, the 236

introduction of new substrate will have direct effects on the overall biodiversity of the 

Project areas, and indirect effects through increased food availability to higher trophic levels 

(see Chapter 13). Furthermore, community changes, through the introduction of hard 

substrate species, are expected in the sedimentary habitats immediately surrounding the 

cable protection (Degraer et al., 2011). 

 Changes are likely to be present throughout the operational phase. However, such 237

community changes will be localised to the new habitat, and to those existing habitats 

immediately surrounding the new habitat. As such effects are predicted to be of negligible 

magnitude. The sensitivity of existing benthic communities is considered to be low or 

moderate, and as such the impact is considered to be minor.  

Provision of New Substrata Facilitating the Spread of NIS 

 As with the Development Area and Offshore Export Cable Corridor assessments, the effects 238

of NIS colonisation of any introduced substrata also need consideration. Effects are expected 

to be isolated around introduced substrate and not impact the wider benthic community 
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structure, however due to the potential expansion of NIS ranges, and the use of NIS as a 

descriptor of GES under the MSFD, the prevention of NIS introduction will be a key 

component of the EMP (Appendix 7A). 

 The conclusions of significance for the spread of NIS mirror those for their introduction at 239

the construction phase, and as such this cumulative impact is considered to be moderate. 

Potential Release of Pollutants from Operation Plant 

 As with the Development Area and Offshore Export Cable Corridor assessment, a number of 240

possible pollution sources exist during operation. The effects of pollution on the local 

environment, and the standard controls and EMP (Appendix 7A) outlined for the 

construction phase, also apply during the operation phase. The impact magnitude is 

therefore assessed as low. 

 The sensitivity of existing benthic communities is considered to be low or moderate, and as 241

such the impact is considered to be minor/moderate. 

EMF and Heating Effects 

 Due to the locality of any effects on benthic species as a result of EMF and thermal heating, 242

effects within the Development Area and Offshore Export Cable Corridor do not present 

cumulative impacts beyond those assessed individually, and are therefore considered to be 

of negligible magnitude. The sensitivity of existing benthic communities is considered to be 

low or moderate, and as such the impact is determined as minor. 

Temporary Habitat Disturbance of O&M 

 Temporary habitat disturbance of the Offshore Export Cable Corridor and the Development 243

Area resulting from jack-up vessels and cable maintenance, using a 10 per cent re-burial of 

the Export Cable as the worst case scenario, of 0.13 km2 per annum. 

 This area represents a temporary disturbance, with recovery of communities expected in 244

line with that identified for the construction phase impact of temporary habitat disturbance, 

i.e. two to three years for the majority of species and habitats. As a result of this, and due to 

the small annual area of effect, the magnitude of this impact is considered to be negligible. 

The sensitivity of existing benthic communities is considered to be low or moderate 

depending on their conservation importance, and as such the impact is determined as 

minor.  

12.10.3 Cumulative Impacts of the Project during Decommissioning  

 The potential effects of decommissioning are considered to be equivalent to and potentially 245

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from the DECC prior to implementation  
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12.10.4 Cumulative Impact of the Project and Other Projects  

 The benthic environments present at the Firth of Forth and Neart na Gaoithe offshore wind 246

farms are summarised below to give some context to the following assessments. The 

baseline conditions present at the Project are discussed in Section 12.5, and in Appendices 

12A, 12B, 12C and 12D.  

 At a wider level, and described by the EUSeaMap project, the offshore environment across 247

the wider Firth of Forth area is characterised by shelf and bathyal sands, and coarse or mixed 

sediments, with shallow and shelf muds and sands present within the Firth of Forth. To the 

south (towards the Northumberland coast) rocky substrate appears more commonly in the 

offshore environment, but which is restricted elsewhere to a narrow coastal band. 

Firth of Forth Offshore Wind Farm 

 Each of the three proposed areas, Alpha, Bravo and the transmission asset (export cable) 248

have been characterised in terms of their benthic ecology as follows:  

 Alpha - The western area of the Alpha site is dominated by three communities, namely 

Sabellaria (SBR.PoR.SspiMx), sparse polychaete and bivalves (SCS.ICS.MoeVen), and 

faunal turf (SMX.CMx.FluHyd) habitats. The central and eastern area consists of sandy 

muddy mixed sediments dominated by sabellid polychaetes (SS.SMx.OMx).  

 Bravo - The Bravo site was comparable, with the western half dominated by rich 

polychaete (SS.SMx.OMx.PoVen), Sabellaria (SBR.PoR.SspiMx), and epifauna/polychaete 

(SS.SMx.OMx.PoVen) habitats, and the eastern half predominately SS.SMx.OMx.PoVen 

and SS.SMx.OMx.  

 The transmission asset - The transmission asset cable corridor comprises of ophiothrix 

(SMc.CMx.OphMx) and faunal turf (SMX.CMx.FluHyd) habitat at the area adjoining the 

Alpha site, then moving into Sabellaria (SBR.PoR.SspiMx) and sparse polychaete and 

bivalve (SCS.ICS.MoeVen) habitats. Moving eastwards is an area dominated by rich 

polychaete (SS.SMx.OMx.PoVen) and sparse Amphiura (SSMx.CMx.MysThyMx) habitats, 

with outcrops of cobble/faunal turf (SS.SMX.CMx) and epifauna/polychaete 

(SS.SMx.OMx.PoVen) habitats. Further inshore the area is dominated by a large stretch 

of Amphiura/Phoronis habitat (SS.SMu.CSaMu.AfilMysAint) giving way to cobble/faunal 

turf (SS.SMX.CMx) at the landfall point. In the intertidal, the exposed sandy beach was 

devoid of benthic fauna, with the lower eulittoral sediments dominated by polychaetes.  

 Species and habitats of conservation importance were identified, including offshore sub-249

tidal sands and gravels (PMF), A. islandica (JNCC, 2012 and OSPAR, 2008b), shelf banks and 

mounds (MPA large scale search feature) and sub-tidal rocky reef (Annex 1 reef). Sabellaria 

spinulosa was also identified across the site but not in its reef form. As a result of the species 

and habitats present, the sensitivity of receptors was classed from very low to moderate.  
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Neart na Gaoithe Offshore Wind Farm 

 The site and export cable areas have been characterised in terms of their benthic ecology as 250

follows:  

 The site is characterised by circalittoral sandy mud (SS.SMu.CSaMu), dominated by 

Amphiura filiformis and Nuculoma tenuis (SS.SMu.CSaMu.AfilNten) with circalittoral 

coarse sediment (SS.SSa.OSa) and offshore circalittoral sand (SS.SCS.CCS) also extensive.  

 The export cable is characterised by deep circalittoral mud in the offshore region, 

dominated by the biotopes SS,SMu.CSaMu.ThyNten, AfilMysAnit and AfilNten, and 

overlain with SS.SMu.CFiMu.SpnMeg. Further inshore, deep circalittoral coarse sediment 

and low energy rock habitats prevail, characterised by the biotope SS.SCS.CCS and areas 

with dense populations of O. fragilis (SS.SMx.CMx,OphMx) at the most southerly and 

northerly boundaries. The intertidal sandy habitats of the two landing points are typical 

of exposed sites along the east coast of Scotland and devoid of fauna.  

 Habitats of conservation importance were identified, including the littoral biotopes 251

LR.FLR.RkpG, LR.FLR.Eph.EntPor, and LR.MLR.BF.Rho, and the infralittoral IR.MIR.KR.Ldig, 

which are contained within Annex 1 reef features. Also the littoral rock features (LR.FLR) are 

UK BAP priority habitats. Offshore, habitats of conservational interest identified consist of 

small areas of stony reef, however these were not conclusively classified as Annex 1 habitat. 

Burrowed mud (PMF), circalittoral sands and coarse sediments (BAP priority habitats), and 

brittlestar beds (SS.SMx.CMx,OphMx) were also identified in the sub-tidal.  

 Species of conservation importance identified were A. islandica (OSPAR,2008b; JNCC, 2012), 252

Echinus esculentus (IUCN Red List, revised 2012), Simnia patula (Scottish Government, last 

updated 2013) and Devonia perrieri (Scottish Government, last updated 2013). As a result of 

the species and habitats present, the vulnerability of receptors was classed as negligible to 

low (low to moderate equivalent by the Project classification). 

12.10.5 Cumulative Impacts of the Project and Other Projects during Construction 

Direct Temporary Disturbance of Seabed Habitats Caused by Construction Activities 

 Total habitat disturbance across all projects (Inch Cape, Firth of Forth and Neart na Gaoithe) 253

assessed (Table 12.40) is 26.9 km2 based upon all worst case scenarios calculated within 

each impact assessment. In relation to the wider geographical context of available habitats 

the disturbance area is considered to be localised (area represents 4.2 per cent of the 

combined Development Area and Neart na Goaoithe and Firth of Forth sites), and recovery 

is expected in line with that predicted for the Project (i.e. within two to three years). As 

such, the cumulative effect magnitude is considered to be low.  

 The sensitivity of benthic communities likely to be affected across the developments is 254

considered to be low or moderate depending on their conservation importance, and as such 

the impact is determined as minor/moderate.  
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Indirect Impacts of Temporary Increases in SSC from Construction Based Activities and 

Associated Deposition 

 Suspended sediment increases for other projects considered in the cumulative assessment 255

area are predicted, with fine particles transported a number of kilometres from source 

(Table 12.40). However, the spread of sites mean sediment plumes are unlikely to interact at 

levels beyond background. The locality of some areas of the projects does allow for some 

overlap if cable burial and dredging occur simultaneously. However the short duration of 

cable burial would result in effects seen over a number of hours, with most suspended 

sediment settling within one tidal cycle. The settlement of sediment within these areas 

therefore could increase beyond predicted levels for each site where overlap occurs. 

However, the areas likely to be impacted by overlap are small, and as such smothering 

impact interactions are predicted to be small, especially as low levels of settlement 

(millimetres) are predicted from cable laying operations. 

 In view of this, the magnitude of impacts is considered to be low and the sensitivity of the 256

species and habitats affected low or moderate, as a number of those of conservation 

interest reside in areas of overlap. The cumulative impact is therefore predicted to be 

minor/moderate.  

Secondary Impacts of Decreased Primary Production due to Increased SSC of the Water 

Column 

 Increases in SSC will occur across all the projects during construction phases. The benthic 257

communities present could experience a reduction in food availability if an effect on primary 

production was seen. However, in relation to the wider environmental drivers of primary 

production, the increases in SSC are short lived and localised and are not predicted to affect 

the large scale processes driving primary production.  

 These limited effects of construction on primary production results in a negligible magnitude 258

of effects, and the sensitivity of receptors determined as low or moderate. As such, the 

overall impact is considered to be minor. 

Potential Release of Pollutants from Construction Plant 

 The increased need for construction plant across all projects, means that the risk of a 259

pollution event occurring increases. However, the potential release of pollutants from 

construction plant will be closely managed, and following best practice guidance will reduce 

the risk of major pollution events.  

 The low risk of pollution events results in a low magnitude of effect, however with low to 260

moderate sensitivity species and habitats identified, the overall impact is considered to be 

minor/moderate.  
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Introduction of NIS 

 Both the Development Area and Offshore Export Cable Corridor assessments highlight the 261

effects of NIS introduction due to vessel and material transport. Embedded Mitigation will 

reduce the potential for spread of NIS, and the prevention of NIS introduction will be a key 

component of the EMP (Appendix 7A). 

 Due to uncertainties within the assessment of NIS introduction at offshore developments, 262

the potential long term effects on the local environment, and the importance in terms of the 

MSFD, a moderate magnitude of effects is determined. The sensitivity of existing benthic 

communities is considered to be low or moderate depending on their conservation 

importance, and as such the impact is considered to be moderate.  

12.10.6 Cumulative Impacts of the Project and Other Projects during O&M 

Loss of Original Habitat 

 The total habitat loss of the cumulative development projects, using reported permanent 263

loss areas calculated for each site, is 5.0 km2, which is equivalent to less than 1.0 per cent of 

the combined development areas. In relation to the wider geographical context of available 

habitats this loss is therefore considered to be of negligible magnitude.  

 The sensitivity of benthic communities likely to be affected across the developments is 264

considered to be low or moderate, and as such the impact is determined as minor.  

Changes in Hydrodynamic Regime and Associated Sediment Transport  

 Considering all cumulative developments, no interactions are predicted within Chapter 10, 265

with any changes in hydrodynamic and sediment transport processes restricted to the near 

field of each project. In view of this, the magnitude of impacts is considered low, with the 

sensitivity of receptors ranging from low to moderate. As such the overall cumulative impact 

is predicted to be minor/moderate.  

Scour and Associated Sediment Transportation leading to changes in Seabed Habitats  

 Although no cumulative change in sedimentary conditions are predicted in Chapter 10, at 266

each development, potential for scour to occur has been identified in the absence of 

protection. While the scour footprints for each site are localised to each foundation base, 12 

m lateral extent of scour pits are predicted at the Inch Cape Development Area, the 

associated suspended sediment increases and deposition will occur over a wider area. At the 

Inch Cape Development Area, increases in SSC are predicted to impact to a distance up to 

200 m and at Neart na Gaoithe increased levels are predicted to occur over 250 m. 

Settlement of this material is also predicted over these areas. Such parameters are not 

presented for the Firth of Forth, however the total scour pit area is described as 0.7 km2. 

Levels of suspended sediment and deposition are not predicted to significantly surpass 

MarLIN benchmarks in terms of their value (i.e. 100 mgl-1 and five centimetres). Smothering 

impacts caused by the deposition of scoured material may cause unfavourable conditions for 
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intolerant species, thereby reducing the species diversity and richness within this area. 

However, deposition would be gradual over a number of days, then reaching equilibrium.  

 No interactions of scoured material are predicted, and as such assessments identified for 267

individual sites are applicable. In addition, impacts are not predicted to be permanent with 

effects and timescales similar to those predicted for temporary habitat disturbance likely. 

Community changes and or loss may result within the scour pits, however, this will be 

localised in the direct vicinity of foundations. The magnitude of this cumulative impact is 

considered to be low.  

 The sensitivity of receptors present at all sites ranges from low to moderate, according to 268

their relative conservation importance. As such the overall cumulative impact is 

minor/moderate.  

Colonisation of Introduced Substrata Leading to a Change in the Benthic Ecology and/or 

Biodiversity 

 As with the Project in isolation, the introduction of new substrate will have direct effects on 269

the overall biodiversity of the area, including indirect effects through increased food 

availability to higher trophic levels (e.g. Chapter 13). Furthermore, community changes, 

through the introduction of hard substrate species, are expected in the sedimentary habitats 

immediately surrounding the new substrate (Degraer et al., 2011). 

 Such community changes will be localised to the new habitat, and to those existing habitats 270

immediately surrounding the new habitat and effects therefore are predicted to be of 

negligible magnitude. The sensitivity of existing benthic communities is considered to be low 

or moderate depending on their conservation importance, and as such impact is considered 

to be minor.  

Provision of New Substrata Facilitating the Spread of NIS 

 As with the Project in isolation, the effects of NIS colonisation also need consideration due 271

to the introduction of hard substrate. Although the potential area of substrata available for 

colonisation is increased over the Project in isolation, the effects are still expected to be 

isolated around the introduced substrate and not impact the wider benthic community 

structure. The prevention of NIS introduction will be a key component of implementation of 

the EMP (Appendix 7A). 

 Due to uncertainties within the assessment of NIS introduction at offshore developments, 272

the potential long term effects on the local environment and expansion of NIS, and the 

importance in terms of the MSFD, a moderate magnitude of effects is determined. The 

sensitivity of existing benthic communities is considered to be low or moderate depending 

on their conservation importance, and as such the impact is considered to be moderate. 
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Potential Release of Pollutants from Operation Plant 

 As with the Project assessment, a number of possible pollution sources exist during 273

operation, and are increased due to the increased vessel use across all developments. The 

effects of pollution on the local environment, and the standard controls EMP (Appendix 7A) 

outlined for the construction phase, also apply during the operation phase. The impact 

magnitude is therefore assessed as low. 

 The sensitivity of existing benthic communities is considered to be low or moderate 274

depending on their conservation importance, and as such the impact is considered to be 

minor/moderate. 

Responses to EMF and Thermal Emissions 

 Due to the locality of any effects on benthic species as a result of EMF and thermal heating, 275

cumulative impacts are not presented beyond those assessed individually. Cumulatively with 

the Inch Cape, Firth of Forth Round 3 – Phase 1 and Neart na Gaoithe sites over 1,500 km of 

cable will be installed, however, as any effects will be highly localised a negligible magnitude 

is assigned. 

 As species and habitats of conservation importance are found along the Offshore Export 276

Cable Corridor and found within the equivalent areas of the cumulative projects, a low to 

moderate sensitivity is applied. As such, the impact is determined as minor adverse.  

Temporary Habitat Disturbance from O&M Activities 

 The habitat disturbed from jack-up vessels and other O&M activities e.g. cable re-burial, 277

represents less than one per cent of the combined areas. As such, the cumulative effect 

magnitude is considered to be negligible.  

 The sensitivity of benthic communities likely to be affected across the developments is 278

considered to be low or moderate, and as such the impact is determined as 

minor/moderate.  

12.10.7 Cumulative Impacts of the Project and Other Projects during Decommissioning  

 General approach to decommissioning is detailed in Section 7.12 Following the operational 279

phase a decommissioning plan will be prepared as part of the ongoing development work 

and will be subject to approval from the DECC. It is assumed that the potential impacts 

during this phase will at worst be as those assessed for the construction phase.  

12.11 Mitigation 

 The benthic ecology assessment has assessed worst case scenario impacts of the Project in 280

isolation and cumulatively. This assessment has concluded that changes to the benthic 

environment within the Regional Study Area from Project related activities will be of no 

more than a moderate impact to the identified receptors.  
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 Based on the outputs from this impact assessment, it has been concluded that the 281

Embedded Mitigation detailed in Section 12.4 is appropriate to reduce any potential impacts 

relating directly to benthic ecology to an acceptable level. No Additional Mitigation is 

proposed for the Project. 

12.12 Conclusions and Residual Impacts 

12.12.1 The Development Area 

 As all the mitigation considered for the Development Area in this chapter was Embedded 282

Mitigation and therefore included in the assessment conclusions, only residual effects have 

been presented in this table.   

Table 12.41: Summary of Effects and Mitigation - Development Area 

Effect Receptor Residual Effect 

Construction (and Decommissioning) 

Direct temporary disturbance 
to seabed habitats caused by 
construction based activities 

SS.SMx.CMx.MysThyMx Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Minor/Moderate 

Indirect impacts of temporary 
increases in SSC from 
construction based activities 

 

 

SS.SMx.CMx.MysThyMx Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Minor/Moderate 

Deposition of resuspended 
sediments leading to 
smothering 

SS.SMx.CMx.MysThyMx,  Minor/Moderate 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Moderate 

Release of PAH, PCB, 
organotins bound in sediments 

 SS.SMx.CMx.MysThyMx Negligible/Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS  

Minor 

Release of metals bound in 
sediments 

 SS.SMx.CMx.MysThyMx Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS  

Minor/Moderate 

Secondary impacts of 
decreased primary production 
due to increased SSC of the 
water column  

 SS.SMx.CMx.MysThyMx Negligible/Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS  

Minor 

http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
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Effect Receptor Residual Effect 

Potential release of pollutants 
from construction plant 

 SS.SMx.CMx.MysThyMx Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS  

Minor/Moderate 

Introduction of NIS  SS.SMx.CMx.MysThyMx Minor/Moderate 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS  

Moderate 

Operation and Maintenance  

Loss of original habitat 

 

SS.SMx.CMx.MysThyMx Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Minor/Moderate 

Changes in hydrodynamic 
regime and sediment transport 

SS.SMx.CMx.MysThyMx Negligible/Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Minor 

Scour and Associated 
Sediment Transportation 
Leading to Changes in Habitats 

SS.SMx.CMx.MysThyMx Minor 

SS.SCS.CCS.MedLumVen, 
SS.SCS.OCS, Arctica islandica 

Minor/Moderate 

Colonisation of introduced 
substrata leading to a change 
in the benthic ecology and/or 
biodiversity 

SS.SMx.CMx.MysThyMx  Negligible/Minor 

SS.SCS.OCS and 
SS.SCS.CCS.MedLumVen 

Minor 

Introduced Substrata 
facilitating the Spread of NIS 

SS.SMx.CMx.MysThyMx  Minor/Moderate 

SS.SCS.OCS and 
SS.SCS.CCS.MedLumVen 

Moderate 

Potential release of pollutants 
from operation plant 

SS.SMx.CMx.MysThyMx Minor 

SS.SCS.OCS and 
SS.SCS.CCS.MedLumVen 

Minor/Moderate 

Responses to EMF and thermal 
emissions 

SS.SMx.CMx.MysThyMx Negligible/Minor 

SS.SCS.OCS and 
SS.SCS.CCS.MedLumVen 

Minor 

Temporary habitat disturbance 
from O&M activities 

SS.SMx.CMx.MysThyMx Negligible/Minor 

SS.SCS.OCS and 
SS.SCS.CCS.MedLumVen 

Minor 

  

http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
http://www.marlin.ac.uk/species/Arcticaislandica.htm
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12.12.2 Offshore Export Cable Corridor  

 As all the mitigation considered for the Offshore Export Cable Corridor in this chapter was 283

Embedded Mitigation and therefore included in the assessment conclusions, only residual 

effects have been presented in this table.   

Table 12.42: Summary of Effects and Mitigation - Offshore Export Cable Corridor  

Effect Receptor Residual Effect 

Construction (and Decommissioning) 

Direct Temporary 
Disturbance of seabed 
habitats caused by 
Construction Activities 

 

 

 

 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor/Moderate 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/ Minor 

Indirect impacts of 
temporary increases in SSC 
from construction based 
activities  

 

 

 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/Minor 

Deposition of resuspended 
sediments leading to 
smothering 

 

 

 

 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/Minor 
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Effect Receptor Residual Effect 

Release of contaminants 
bound in sediments 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/Minor 

Secondary impacts of 
decreased primary 
production due to 
increased SSC of the water 
column 

 

 

 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/Minor 

Potential release of 
pollutants from 
construction plant  

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor/Moderate 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Minor 

 LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Minor 

Introduction of NIS 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Moderate 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Minor/Moderate 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Minor/Moderate 
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Effect Receptor Residual Effect 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Minor/Moderate 

Operation and Maintenance  

Loss of original habitat  

 

 

 

 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/Minor 

Colonisation of cable 
protection leading to a 
change in benthic ecology 
and/or biodiversity 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor  

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

Provision of New Substrata 
Facilitating the Spread of 
NIS 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS Moderate  

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Minor/Moderate 

Responses to EMF and 
thermal emissions 

 

 

 

 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible/Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/Minor 

Potential release of 
pollutants from operation 
plant 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor/Moderate 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Minor 
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Effect Receptor Residual Effect 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Minor 

LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Minor 

Temporary habitat 
disturbance due to O&M 
activities 

SS.SMu.CFiMu.SpnMeg, SS.SCS.CCS, 
Stony Reef 

Minor 

SS.SMx.CMx, SS.SSa.CMuSa, 
SS.SMx.CMx.MysThyMx 
SS.SMx.CMx.FluHyd 

Negligible/Minor 

LR.MLR.BF.PelB, LR.HLR.MusB.Cht.Cht, 
LR.MLR.BF.FspiB, IR.MIR.KR.Ldig.Ldig, 
LR.LLR.F.FSpi.FS 

Negligible/Minor 

 LS.LSa.MoSa.AmSco.Sco, 
LS.LSa.FiSa.Po, LS.LSa.FiSa.Po.Aten 

Negligible/Minor 

 

12.12.3 Cumulative Impacts 

The Project  

 As all the mitigation considered for the Project in this chapter was Embedded Mitigation and 284

therefore included in the assessment conclusions, only residual effects have been presented 

in this table.   

Table 12.43: Summary of Effects and Mitigation – The Project 

Effect Receptor Residual Effect 

Construction (and Decommissioning) 

Direct temporary disturbance 
of seabed habitats caused by 
construction based activities 

Benthic and epibenthic 
populations 

Minor/Moderate 

Indirect impacts of temporary 
increases in SSC from 
construction based activities 
and associated deposition 

Benthic and epibenthic 
populations 

Minor/Moderate 

Release of contaminants found 
in sediments 

Benthic and epibenthic 
populations 

Minor/Moderate 
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Effect Receptor Residual Effect 

Secondary impacts of 
decreased primary production 
due to increased SSC of the 
water column 

Benthic and epibenthic 
populations 

Minor 

Potential release of pollutants 
from construction plant 

Benthic and epibenthic 
populations 

Minor Moderate 

Introduction of NIS Benthic and epibenthic 
populations 

Moderate 

Operation and Maintenance  

Loss of original habitat Benthic and epibenthic 
populations 

Minor 

Changes in hydrodynamic 
regime and sediment transport 
leading to changes in habitats 
such as scour  

Benthic and epibenthic 
populations 

N/A 

Colonisation of introduced 
substrata leading to a change 
in the benthic ecology and/or 
a biodiversity 

Benthic and epibenthic 
populations 

Minor 

Provision of new substrata 
facilitating the Spread of NIS 

Benthic and epibenthic 
populations 

Moderate 

Potential release of pollutants 
from operation plant 

Benthic and epibenthic 
populations 

Minor/Moderate 

Responses to EMF and thermal 
emissions 

Benthic and epibenthic 
populations 

Minor 

Temporary Disturbance from 
O&M activities 

Benthic and epibenthic 
populations 

Minor 

 

  



  Biological Environment 
BENTHIC ECOLOGY 

INCH CAPE OFFSHORE LIMITED  
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

12 

94 of 102 

The Project with Other Projects 

 As all the mitigation considered for the Project and other projects in this chapter was 285

Embedded Mitigation and therefore included in the assessment conclusions, only residual 

effects have been presented in this table.   

Table 12.44: Summary of Effects and Mitigation - The Project with Other Projects 

Effect Receptor Residual Effect 

Construction (and Operation) 

Direct temporary disturbance of seabed 
habitats caused by construction based 
activities  

Benthic and epibenthic 
populations 

Minor/Moderate 

Indirect impacts of temporary increases in 
SSC from construction based activities and 
associated deposition 

Benthic and epibenthic 
populations 

Minor/Moderate 

Release of contaminants found in 
sediments 

Benthic and epibenthic 
populations 

N/A 

Secondary impacts of decreased primary 
production due to increased SSC of the 
water column 

Benthic and epibenthic 
populations 

Minor 

Potential release of pollutants from 
construction plant 

 

Benthic and epibenthic 
populations 

Minor/Moderate 

Introduction of NIS Benthic and epibenthic 
populations 

Moderate 

Operation and Maintenance  

Loss of original habitat Benthic and epibenthic 
populations 

Minor 

Changes in hydrodynamic regime and 
sediment transport  

Benthic and epibenthic 
populations 

Minor/Moderate 

Scour and associated sediment 
transportation leading to changes in seabed 
habitats  

Benthic and epibenthic 
populations 

Minor/Moderate 

Colonisation of introduced substrata 
leading to a change in the benthic ecology 
and/or a biodiversity 

Benthic and Epibenthic 
populations 

Minor 

Provision of new substrata facilitating the 
Spread of NIS 

Benthic and epibenthic 
populations 

Moderate 
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Effect Receptor Residual Effect 

Potential release of pollutants from 
operation plant 

Benthic and epibenthic 
populations 

Minor/Moderate 

Responses to EMF and thermal emissions Benthic and Epibenthic 
populations 

Minor 

Temporary Disturbance from O&M 
activities 

Benthic and epibenthic 
populations 

Minor 
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Glossary 

Anadromous  The term used to describe marine fish that migrate from sea to rivers to 
spawn. 

Barrier effects The effect seen when a disturbance restricts the free movement, breeding 
and mingling or populations of a species. 

Benthic  Communities of organisms present on the sea bed. 

Benthic grab A sampling method used to capture bottom sediment samples. The grab 
comprises a pair of hinged jaws and a lever system with a release catch that 
allows the jaws to close on the bottom capturing the organisms and sediment 
within. 

B-fields Magnetic fields produced by an electric current close to a cable. 

Bycatch Unwanted marine species captured in nets whilst targeting other species. 

dBht 

 

The dBht(Species) metric (Nedwell et al., 2007) has been developed as a 
means for quantifying the potential for a behavioural impact of a sound on a 
species in the underwater environment. It uses a species’ audiogram in its 
calculation. The dBht(Species) metric can be understood as the level above the 
minimum audible sound (threshold of hearing) which a species can hear. A 
level of 0 dBht(Species) represents the minimum audible sound. 

Demersal Marine species living close to the seabed. 

Diadromous The term used to describe migration of a species between fresh water and 
the sea. 

E-fields Electric fields produced by an electric current close to a cable. 

Elasmobranch Cartilaginous fish which comprises sharks, rays and skates. 

Electromagnetic 
Field (EMF) 

The coupled electric (iE) and magnetic (B) fields that are generated by time-
varying currents and accelerated charges from, for example, subsea cables. 

Epibenthic trawl A device which trawls across the bottom of the seabed capturing organisms in 
a net. 

Fish Aggregating 
Device (FAD) 

A permanent, semi-permanent, or temporary structure or device made from 
any material which has the effect of attracting fish. 

Glochidial  The larvae of a freshwater mussel which lives parasitically in the gills or other 
external parts of fish. 

Grilse A salmon which has returned to fresh water after a single winter at sea. 

iE-fields Secondary electric field which is induced by B-fields (see also B-fields) close to 
a cable. 

Invertebrate Animals lacking a backbone. 
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Kelt A salmon which has recently spawned. 

Keystone species A species whose presence and role within an ecosystem is of major 
importance to other organisms within the system due to its function and 
dependencies. 

Natal The place of birth. 

Nursery grounds Any grounds where juvenile fish are found. 

Otolith Small calcareous structures in the inner ear of fishes (vertebrates) involved in 
movement and hearing. 

Otter trawl 

 

A device which is pulled along the seabed with large rectangular boards called 
“otter boards” either side of the mouth that keep the net open. 

Pelagic Marine species inhabiting the mid and upper layers of the open sea. 

Piscivorous  Species which exclusively feed on fish. 

SACFOR Scale A commonly used scale to measure abundance of species (Super Abundant, 
Abundant, Common, Frequent, Occasional, Rare). 

Salmonids Fish from the salmon family including Sea Trout and Salmon. 

Smolt A young salmon (or trout) after the parr stage, when it becomes silvery and 
migrates to the sea for the first time. 

Southern Bight The southern extent of the North Sea bounded by the coasts of the 
Netherlands, Belgium, France and Great Britain.   

SPEAR Modelling 

 

 

SPEAR (Sound Propagation Estimation and Ranking) model and provides an 
indication of the typical levels of underwater noise generated by wind farm 
related activities. The model allows the significance of a wide range of 
sources of underwater noise to be rank-ordered for a wide range of marine 
animals. 

Sub Adult An individual that has passed through the juvenile period but not yet attained 
typical adult characteristics. 

Swimbladder An internal gas filled organ which enables a fish to regulate hydrostatic 
pressure and maintain buoyancy.  

Teleost  A fish which possesses a large bony skeleton such as cod, herring, and plaice. 
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Units 

V 

kV 

mV 

µV 

A 
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µV/m  

T 

µT 

dB 

1 µPa 

Pa 

Volts 

Kilovolts 
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Amps 

Volts per m 

Microvolts per metre (used to measure electric E and iE fields) 

Tesla (unit used to measure magnetic fields) 

Micro Tesla 

Decibel 

micropascal, an SI unit of pressure and stress 

Pascal SI unit of pressure and stress  
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13 Natural Fish and Shellfish 

13.1 Introduction  

1 This chapter describes the natural fish and shellfish resource within and around the 

Development Area and Offshore Export Cable Corridor. This chapter presents an assessment 

of the predicted impacts of the construction, operation and decommissioning phases of the 

Wind Farm and associated Offshore Transmission Works (OfTW) on natural fish and shellfish.  

2 The predicted impacts of the proposals on relevant Special Areas of Conservation (SACs), 

which are designated for migratory fish, have also been assessed within a Habitats 

Regulations Appraisal (HRA) (see Section 13.13). Details of mitigation are also presented to 

avoid, offset or reduce impacts of the proposals on natural fish and shellfish. 

3 This chapter is supported by the following appendices: 

 Appendix 13A: Natural Fish and Shellfish Survey Report; 

 Appendix 13B: Sandeel Habitat Mapping; 

 Appendix 13C: Electromagnetic Field Assessment; and 

 Appendix 13D: Herring Spawning Study. 

4 This chapter also shares direct linkages with the following chapters and makes reference to 

their content where relevant: 

 Chapter 10: Metocean and Coastal Processes; 

 Chapter 11: Underwater Noise; 

 Chapter 12: Benthic Ecology;  

 Chapter 14: Marine Mammals;  

 Chapter 15: Ornithology; and 

 Chapter 18: Commercial Fisheries. 

13.2 Consultation 

5 This section summarises the scoping responses of statutory and non-statutory consultees in 

relation to the assessment of effects of the Project on fish and shellfish. Consultation with 

Scottish Natural Heritage (SNH) and commercial fishing representatives aided the 

identification of the receptors to be assessed within this chapter. The scoping responses are 

summarised in Table 13.1.  
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Table 13.1: Consultation Responses and Actions 

Consultees Consultation Response Project Response 

SNH Impacts to elasmobranches to be 
assessed, especially in relation to Electro 
Magnetic Fields (EMF). 

Assessed – see Section 13.6 to 
Section 13.9. 

Impacts to migrating species, including 
Atlantic salmon (Salmo salar), lamprey 
species (Petromyzon marinus, Lampetra 
fluviatilis and Lampetra planeri), 
European eel (Anguila angiula), shad 
species (Alosa spp.), sea trout (Salmo 
trutta) and sparling (Osmerus eperlanus) 
to be assessed, specifically barrier effects, 
noise and EMF. 

Assessed – see Section 13.6 to 
Section 13.9. 

Impacts on Atlantic salmon and lamprey 
species of the Rivers Tay, Teith and South 
Esk SACs to be assessed, in particular the 
effects of construction and operational 
noise/vibration. 

Assessed – see Section 13.6 to 
Section 13.9 and within the HRA 
(Section 13.13). 

Impacts on the fresh water pearl mussel 
(Margaritifera margaritifera) due to 
impacts on Salmon populations. 

Assessed within Section 13.6 to 
Section 13.9 and HRA (Section 
13.13). 

Marine Scotland Impacts on diadromous fish of freshwater 
fisheries interest including Atlantic 
salmon, anadromous brown trout (sea 
trout) and European eel to be assessed. 

Assessed – see Section 13.6 to 
Section 13.9. 

Impacts on diadromous fish of 
conservation interest including Atlantic 
salmon to be assessed specifically barrier 
effects, noise and EMF. 

Assessed – see Section 13.6 to 
Section 13.9. 

Impacts to Nephrops (Nephrops 
norvegicus) on muddy sediments to be 
assessed. 

Assessed – see Section 13.6 to 
Section 13.9. 

Impacts to scallops (Pectinidae) on sand 
and gravel substrates to be assessed. 

Assessed – see Section 13.6 to 
Section 13.9. 

Impacts to skates and rays to be assessed, 
specifically EMF. 

Assessed – see Section 13.6 to 
Section 13.9. 

Impacts to sandeel populations to be 
assessed. 

Assessed – see Section 13.6 to 
Section 13.9 and in specific 
sandeel mapping study 
commissioned by Inch Cape 
Offshore Limited (ICOL) – see 
Appendix 13B. 
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Consultees Consultation Response Project Response 

Impacts on Marine Mammal prey species 
should be assessed (Marine Mammal 
scoping response with links to fish).  

Assessed – see Section 13.6 to 
Section 13.9. 

Marine Scotland 
Science (MSS) (via 
Marine Scotland) 
comments on 
Survey 
monitoring plan 
(SMP) 

Baseline information should present data 
on all fish and shellfish species, regardless 
of their commercial value.  

Species of non commercial 
importance have been assessed 
throughout surveys and impact 
assessment – see Section 13.4 
and 13.6 to 13.9. 

Impacts on species on the draft Priority 
Marine Feature (PMF) list to be assessed. 

Assessed – see Section 13.6 to 
Section 13.9. 

A wider area for assessment should be 
applied to fish and shellfish than one tidal 
excursion. 

The study area for assessment is 
defined in Section 13.4.1 and 
shown in Figure 13.1 and is 
larger than one tidal excursion. 

Concerns that the sandeel 
abundance/presence could be under 
represented by fish survey 
methodologies. 

Accepted, therefore sandeel 
habitat mapping using 
Greenstreet et al., 2010 
methodology was undertaken 
(Appendix 13B) and sandeel data 
in the wider Study Area provided 
by MSS as described in Section 
13.5.  

The use of the drop-down video (DDV) 
and stills, in combination with fishing 
industry consultation, may yield some 
useful information on king scallops. 

DDV stills as well as catch data 
from the fishing industry have 
been used to provide 
information on scallops in the 
natural fish and shellfish baseline 
in Section 13.4.3. 

Impacts on 'Electro-sensitive species' 
should include fish and shellfish species 
which are sensitive to EMF, i.e. not just 
elasmobranchs. 

All key receptors as identified in 
Section 13.4.4 have been 
assessed for impacts from EMF- 
see Section 13.6 to Section 13.9. 
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Consultees Consultation Response Project Response 

Association of 
Salmon Fishery 
Boards (ASFB) 
and the following 
District Salmon 
Fishery Boards 
(DSFB); Tweed 
Commission/DSFB 
Tweed, Tay DSFB, 
Esk DSFB, Dee 
(DSFB) and Usan 
Salmon Fishing 
Ltd. 

 

Forth and Tay Offshore Wind Developers Group (FTOWDG) District Salmon 
Fishery Boards Stakeholder Meeting (13 January 2012) 

Are the developers carrying out studies 
into the effects of EMF on Salmon? 

 

MSS are carrying out studies on 
the impact of EMF on salmon, at 
a strategic level. For this project 
an EMF report was produced 
which identified electro/ 
magneto-sensitive species which 
may be present at the 
Development Area and/or 
Offshore Export Cable Corridor 
(Appendix 13C), and an 
assessment has been carried out 
based on the conservative 
assumption that salmon will be 
present in the Development Area 
and Offshore Export Cable 
Corridor – see Section 13.6 to 
13.9. 

What work will be done to assess salmon 
and sea trout migration routes? 

 

There are recognised gaps in the 
understanding of salmon and sea 
trout migration in their offshore 
phases. Studies on migration 
routes are not viable and 
therefore this assessment has 
been carried out using a 
conservative assumption that 
these species will be present in 
the Development Area and/or 
Offshore Export Cable Corridor. 
See Section 13.6 to Section 13.9. 

EMF impacts to be assessed. Assessed - see Section 13.6 to 
Section 13.9 and Appendix 13C. 

Concerns over barriers to migration 
routes. 

Assessed - see Section 13.6 to 
Section 13.9 and HRA (Section 
13.13). 

Tay DSFB Noise/vibration impacts to be assessed 
on migratory fish. 

Assessed – see Section 13.6 to 
Section 13.9. 

Forth DSFB 

 

Concerns over indirect habitat loss and 
displacement from feeding areas as a 
consequence of disturbance or due to 
displacement of prey during the 
construction phase. 

Assessed - see Section 13.6 to 
Section 13.9 and in specific 
sandeel mapping study 
commissioned by ICOL – see 
Appendix 13B. 

Tweed DSFB Disturbance to nursery/spawning grounds 
during the construction phase. 

Assessed - see Section 13.6 to 
Section 13.9. 



Biological Environment 
NATURAL FISH AND SHELLFISH 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

13 

5 of 191 

Consultees Consultation Response Project Response 

Disturbance or physical injury associated 
with construction noise. 

Assessed - see Section 13.6 to 
Section 13.9. 

Changes to the ecosystem, e.g. a 
decrease in water quality due to 
sediment disturbance during the 
construction phase. 

Assessed - see Section 13.6 to 
Section 13.9. 

Disturbance at or displacement from, 
migration routes during the construction 
phase. 

Assessed - see Section 13.6 to 
Section 13.9. 

The creation of EMF associated with 
inter-array and export cabling of the 
operational wind farm. 

Assessed - see Section 13.6 to 
Section 13.9 and Appendix 13C.  

Changes in biodiversity due to habitat 
changes associated with cable and scour 
protection of the operational wind farm. 

Assessed - see Section 13.6 to 
Section 13.9 and HRA (Section 
13.13). 

Changes to the foraging areas of fish 
predators (birds, mammals) due to the 
habitat changes. 

Assessed - see Section 13.6 to 
Section 13.9. 

Impacts on fish that are resident in the 
site, those that undertake part of their 
life cycle within the site, and those that 
have regular migration routes that takes 
them through it. 

Assessed - see Section 13.6 to 
Section 13.9 and HRA (Section 
13.13). 

RSPB Impacts on prey species (sandeel and 
sprat) should be assessed. 

Assessed - see Section 13.6 to 
Section 13.9. 

 

6 In addition to the formal Scoping Opinion, Table 13.1 includes further informal consultation 

which has been undertaken in relation to the assessment of the impacts of the Wind Farm 

and OfTW with relevant stakeholders. Further information on salmon and sea trout fisheries 

consultation, which is ongoing, is provided in Section 18.2.2. 

7 The information received through this consultation, along with the formal Scoping Opinion 

and recognised best practice, has informed the methodology and scope for the assessment 

of the impacts on natural fish and shellfish presented in this chapter. 

13.3 Design Envelope and Embedded Mitigation 

8 The potential development parameters and scenarios are defined as a Design Envelope and 

presented in Chapter 7: Description of Development. The assessment of potential impacts on 

natural fish and shellfish is based upon the worst case scenario as identified from this Design 

Envelope, and is specific to the potential impacts assessed in this chapter.  
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9 Key parameters for the worst case scenario for each potential impact are detailed in Tables 

13.2 and 13.3 below. For this assessment these include consideration of the design, 

construction and operation of: Wind Turbine Generators (WTGs), meteorological masts (met 

masts), foundation and substructures, Offshore Substation Platforms (OSPs), inter-array 

cables and Offshore Export Cables.  

Table 13.2: Worst Case Scenario Definition - Development Area 

  Potential Impact   Design Envelope Scenario Assessed 

Construction (and Decommissioning) Phase 

Direct temporary habitat 

disturbance. 

 

Total seabed area disturbed is 5.54 km
2
, equating to 3.69% of the 

Development Area resulting from: 

 Seabed preparation for 213 WTGs with gravity base 

substructures (GBS) selected as having the largest disturbance 

footprint (125 m dredger affected diameter);  

 Seabed preparation for five OSPs with GBS selected as having the 

largest area disturbance footprint (300 m dredger affected 

diameter);  

 Seabed preparation for three met masts with GBS selected as 

having the largest area disturbance footprint (125 m dredge 

effected diameter); 

 353 km inter-array cable installation with a cable corridor 

disturbed width of six metres as the widest possible area of 

disturbance; 

 jack up vessel with disturbance footprint per vessel of 600 m
2
  

and three visits per foundation installation/decommissioning 

required for WTGs, OSPs and met masts; and  

 Vessel anchorage disturbance = 5.0 m
2
 footprint, six anchors 

deployed per 500 m along inter-array cable. 

Indirect disturbance as a 

result of sediment 

deposition and 

temporary increases in 

suspended sediment 

concentrations (SSC).  

Model outputs of anticipated SSC, deposition and sediment 

transportation from energetic means (cable) and dredging 

(foundations)  from Chapter 10, which includes; 

 Suspended sediments arising from seabed preparations and 
installations for 213 WTGs, five OSPs and three met masts 
with GBS substructure/foundation types; and  

 Suspended sediments arising from inter-array cable burial 
using energetic means (excavated trench 353 km long, one 
metre wide and  two metres depth) as recognised as 
representing the worst case as described in Section 10.1.3. 
Note that the actual range of cable burial depths is zero to 
three metres, with protection where burial is not feasible; the 
target depth is one metre. Two metres was chosen as being 
sufficiently conservative to represent the macro impacts of 
SSC from burial across the Development Area. 
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  Potential Impact   Design Envelope Scenario Assessed 

Barrier effects, 

disturbance or physical 

injury associated with 

construction noise 

(piling). 

Construction noise from seabed preparations and installations for 213 

WTGs (four legged Jacket structure, driven piles), five OSP (with eight  

driven piles per structure) and three met masts. Up to two piling 

vessels may operate simultaneously. Piling operations will take place 

over a two year construction period. However, only 11% - 23% of this 

time will be spent physically piling.    

Model outputs for Piling Noise from Chapter 11. 

Operational Phase 

Long term loss of original 

habitat. 

Total loss of original habitat is 1.87 km
2
, equating to 1.25% of the 

Development Area resulting from: 

 Seabed preparation for 213 WTGs with GBS selected as having 

the largest footprint (95 m diameter including scour protection); 

 Seabed preparation for five OSPs with GBS selected as having the 

largest footprint (180 m diameter including scour protection); 

 Seabed preparation for three met masts with GBS selected as 

having the largest footprint (95 m diameter including scour 

protection); and 

 Maximum 10% protection on the 353 km inter-array cable 

installation with protection width of six metres as the widest 

possible area of disturbance. 

Creation of new habitat 

due to presence of 

Project infrastructure. 

Introduction of new substrate available for colonisation from 213 

WTGs, five OSPs and three met masts (GBS as greatest area), scour 

protection and inter-array cable protection (10% of cable length) as per 

loss of original habitat above. 

Effect on fish and 

shellfish resources due 

to reduced fishing 

pressure within the site.  

Qualitative assessment based on worst case recognised as the 

minimum potential loss of fishing grounds. 

Behavioural responses to 

EMF associated with 

cabling. 

Total inter-array cable length (353 km). Cables will be suitably buried or 

will be protected by other means when burial is not practicable. The AC 

option is identified as having the greatest potential for EMF impacts 

and will be used for the inter-array cables. 

Disturbance or physical 

injury associated with 

operational noise. 

Operational noise from the works in the Development Area, taken 

from evidence base, resulting from WTG operation and maintenance 

vessels. 
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  Potential Impact   Design Envelope Scenario Assessed 

Temporary habitat 

disturbance from 

operations and 

maintenance (O&M) 

activities. 

 

Area of seabed disturbed annually is 0.14 km
2
, equating to 0.09% of 

the Development Area resulting from: 

 Jack up vessel with disturbance footprint per vessel of 600 m
2
 

and one visit per foundation (WTGs, OSPs and met masts);  

 Vessel anchorage with 5.0 m
2
 footprint, six anchors deployed per 

500 m along Export Cable; and 

 Inter-array cable reburial assuming maximum of 10% reburial 

during operation of total 353 km, with a disturbed footprint of 

six metres as the widest possible area of disturbance. 

Table 13.3: Worst Case Scenario Definition - Offshore Export Cable Corridor  

Potential Impact Design Envelope Scenario Assessed 

Construction (and Decommissioning) Phase 

Direct temporary 

habitat disturbance. 

 

Area of seabed disturbed is  3.02 km
2
 across Offshore Export Cable 

Corridor: 

 AC as largest number (six) of Export Cables;  

 Export Cable length = 83 km (multiplied by six);  

 Each Export Cable in a separate trench; 

 Offshore Export Cable trench affected width = six metres (for each 

of six Export Cables); and 

 Anchoring disturbance from vessels. 

Indirect disturbance as 

a result of sediment 

deposition and 

temporary increases in 

SSC. 

Model outputs of anticipated SSC, deposition and sediment 

transportation from installation of the cable by energetic means 

(Chapter 10).  

 

Operational Phase 

Long term loss of 

original habitat. 

 

Total area of long term original habitat loss = 0.60 km
2
 

 Protection of maximum 20% of each of the six, 83 km long Export 

Cables; and 

 Protection material six metres wide. 

Creation of new habitat 

due to presence of 

Project infrastructure.  

Introduction of new substrate available for colonisation from Export 

Cable protection (maximum 20% of Export Cable length on an 

approximately 83 km length and 6 cables with protection width of 6 m) 

= 0.60 km
2
. 
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Potential Impact Design Envelope Scenario Assessed 

Behavioural responses 

to electromagnetic 

fields associated with 

cabling. 

Total Export Cable length of 83 km. Cables will be suitably buried or will 

be protected by other means when burial is not practicable. The AC 

option is identified as having the greatest potential for EMF impacts.   

Qualitative assessment based on interaction of fish species along total 

Export Cable length informed by the assessment in Appendix 13C.  

Temporary habitat 

disturbance from O&M 

activities. 

Annual disturbance is 0.007 km
2
 assuming reburial of 10% of total 

length of Export Cables (six) 83.3 km during operation. 

 

Embedded Mitigation 

10 A range of Embedded Mitigation measures to minimise environmental effects are captured 

within the Design Envelope (see Section 4.4.1). The assessment of effects on natural fish and 

shellfish has taken account of the following Embedded Mitigation measures:  

 Piling operations will incorporate a soft start procedure as detailed in Chapter 11 which 

will reduce the potential for noise related fatality as described in Section 13.6.1; 

 Cables will be suitably buried or will be protected by other means when burial is not 

practicable as considered in Section 7.8 and 7.9 which will reduce the potential for 

impacts relating to EMF as described in Section 13.6.2 and 13.7.2; and  

 Cables will be specified to reduce EMF emissions as per industry standards and best 

practice such as the relevant IEC (International Electrotechnical Commission) 

specifications.  

11 These measures would be delivered as part of the Project (see Appendix 7A: Draft 

Environmental Management Plan). 

13.4 Baseline Environment 

12 The baseline environment of the Development Area and Offshore Export Cable Corridor is 

fully described in Appendices 13A to 13D and summarised below. As many of the species 

relevant to this chapter are highly mobile and widely distributed over both the Development 

Area and the Offshore Export Cable Corridor an overview of the fish and shellfish species 

found in the vicinity of the Project has been presented. From this overview key receptors 

have been identified and information on their distribution within the Development Area and 

Offshore Export Cable Corridor are extrapolated in order to assess the baseline conditions of 

these areas. 
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13.4.1 Definition of Study Area 

13 In line with the Commercial Fisheries Assessment (Chapter 18, Figure 18.1), the study areas 

used for this assessment correspond to relevant International Council for the Exploration of 

the Sea (ICES) Rectangles (Figure 13.1).  

14 The Site Specific Study Area comprises rectangles 42E7 and 41E7 which encompass the 
Development Area, the Offshore Export Cable Corridor and stations surveyed during 
Environmental Impact Assessment (EIA) characterisation fish surveys (Figure 13.2). 
Rectangles 42E7 and 41E7 are, therefore, the focus of the study. In addition, where relevant, 
the baseline is described in wider geographical contexts of a Local Study Area and Regional 
Study Area (Figure 13.1). The Local Study Area encompasses the salmon fishery districts in 
closest proximity to the Project, namely the Tay, Forth, Esk (Bervie, North Esk and South Esk) 
and the ICES squares 42E8, 42E9; while the Regional Study Area encompasses the Dee and 
Tweed fisheries regions. Information relating to commercial fisheries data is also presented 
at Local and Regional Study Area level in order to give context to the distribution of species 
in relation to the Project. In addition, given the migratory behaviour of some species and the 
wide distribution of spawning areas, information at the national level and international level 
has also been presented where relevant.  

Figure 13.1: Study Area 
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13.4.2 Data Sources 

Site Specific Surveys  

15 Between January 2012 and October 2012 a series of surveys were undertaken to determine 

the type and distribution of fish and shellfish species in and around the Development Area 

(Appendix 13A). Otter trawl surveys using commercial gear were conducted within each 

maritime season (winter, spring, summer and autumn) at 10 stations (Figure 13.2) to gain 

seasonal information on fish distribution (full methodology is provided in Section 13A.2). 

This method of trawling, whereby a net is pulled along the seabed with large rectangular 

“otter boards”, either side of the mouth, keeping the net open and ‘hearding’ individuals 

into the net. This method is used commercially to target demersal fish and shellfish such as 

Norwegian lobsters (Nephrops norvegicus – from here on referred to as Nephrops); however 

other benthic invertebrates and pelagic fish may also be captured as bycatch. Marine 

Scotland Science (MSS) was consulted and approved the trawl survey scope and 

methodology prior to its commencement. Additionally, data gathered during baseline 

surveys of the benthic ecology (Appendix 12A: Benthic Ecology Baseline Development Area, 

Section 12A.3) pertinent to fish and shellfish, including epibenthic beam trawl, benthic grab 

samples and drop down video (DDV) surveys, have also incorporated into this assessment 

(full methodology and survey details Section 12A.2). For all surveys, all species of fish and 

shellfish (of both commercial and non-commercial importance) were identified to species 

level and enumerated.  

Figure 13.2: Baseline Otter Trawl Locations for Site Specific Surveys  
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16 Due to the importance of sandeels as a prey item baseline characterisation, work for fish 

ecology also included analysis of potential sandeel habitat in and around the Development 

Area and Offshore Export Cable Corridor (Appendix 13B). Sandeels have been shown to have 

a preference for clean coarse sands with a low proportion of silt (Greenstreet et al., 2010), 

and as such, sediment composition data can be used to indicate areas of suitable habitat for 

this species. In order to do this, Particle Size Analysis (PSA) of 158 benthic grab samples (of 

which 113 (from 97 sampling stations) were taken from the Development Area and 45 from 

the Offshore Export Cable Corridor) (Figure 12.2 and 12.6); along with visual assessment of 

sediment proportions from DDV analysis at 35 sites in and around the Development Area 

(Figure 12A.15), were assessed in order to assign categories of suitability to areas of the 

seabed (Prime, Subprime, Suitable and Unsuitable). 

Desk Based Studies  

17 Desk based reviews have been coupled with the site specific survey data in order to inform a 

number of assessments made within this chapter. This has included reviewing landings data 

and literature on the life history and biological sensitivities of fish and shellfish species 

present. 

18 In addition an Electromagnetic Field (EMF) study was conducted, specifically in relation to 

the potential EMF effects on fish populations in the area of the Project (Appendix 13C), and a 

review of the distribution of nursery and spawning areas (Ellis et al., 2012 and Coull et al., 

1998) informed the assessment of potential impacts to those spawning and nursery areas in 

close proximity to the Development Area and Offshore Export Cable Corridor. 

19 Given the hearing sensitivity of herring to piling noise a specific Herring Spawning Study was 

also undertaken (Appendix 13D), in which the potential impact of noise disturbance was 

examined on herring spawning areas through the examination of the International Herring 

Larvae Survey (IHLS) data (ICES, last updated 2012), International Bottom Trawl Survey (IBTS) 

data (ICES, last updated 2013) and herring landings data (ICES).  

20 These and other key data sources used for the baseline assessment are summarised in Table 

13.4. 

Table 13.4: Data Sources for Fish and Shellfish Baseline and Impact Assessment 

Data Source Area of Research 

External/Pre-existing Data 

Marine Scotland Science Salmon Migration routes (Malcolm et al., 2010).  

Landings data (2007-2011) (Marine Scotland Science, 2012). 

Bycatch data (2010). 

Marine Scotland Science all demersal gear survey data (1927 – 
2010).  

Sandeel habitat preference methodology (Greenstreet et al., 2010 – 
Appendix 13B). 
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Data Source Area of Research 

ICES (DATRAS) IBTS Data (ICES, last updated 2013). 

IHLS Data (ICES, last updated 2012). 

Landings data (ICES, 2011). 

Cefas  Fish sensitivity maps (Coull et al., 1998; Ellis et al., 2012). 

Nursery and Spawning data (Coull et al., 1998; Ellis et al., 2012). 

Published literature Academic peer reviewed papers on relevant topics including EMF 
and noise impacts on fish. These are referenced where appropriate 
in this chapter. 

ICOL Commissioned Surveys and Studies  

AMEC Environment & 
Infrastructure Limited 

Inch Cape quarterly fishing surveys (Appendix 13A). 

ICOL epibenthic beam trawl survey (Chapter 12 Section 12.5). 

ICOL DDV survey (Chapter 12 Section 12.5)  

ICOL benthic grab survey (Chapter 12 Section 12.5). 

Envision Mapping Ltd Sandeel Habitat Mapping (Appendix 13B). 

Fugro EMU Ltd 2010 data collection. 

2012 DDV and data analysis. 

Subacoustech Ltd Noise modelling study (Chapter 11 and Appendix 11A: Underwater 
Noise). 

Intertek METOC Ltd Metocean and coastal process modelling study (Chapter 10). 

The Natural Power 
Consultants Limited 

EMF study (Appendix 13C). 

Herring Spawning Study (Appendix 13D). 

 

13.4.3 Overview of Fish and Shellfish Resources in the Study Area  

Commercial Fisheries Data  

21 Commercial fisheries data provides an insight into the range of species found within the 

region of the Project. Examination of landings data taken from the Site Specific Study Area 

(ICES rectangles 41E7 and 42E7) highlights the dominance of shellfish over white fish in 

commercial landings, with Nephrops  and king scallop (Pecten maximus) dominating landings 

by weight (Figure 13.3 and Figure 13.4). Other shellfish species landed between 2007 and 

2011 include the edible crab (Cancer pagurus), the common lobster (Homarus gammarus), 

European squid (Loligo forbesii), whelks (Buccinum undatum), velvet swimming crabs 

(Necora puber), clams (Mya arenaria), surf clams and razor clams (unspecified species) 

(Figure 13.3 and Figure 13.4). In addition to the shellfish shown in Figure 13.3 and Figure 

13.4, smaller quantities of queen scallops (Aequipecten opercularis), green crab (Carcinus 
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maenas), cockles (Cerastoderma edule) and brown shrimps (Crangon crangon) have also 

been landed over the past five years. 

Figure 13.3: Landings of Invertebrates by Weight from ICES Rectangle 41E7 (2007-2011) 

 

Figure 13.4: Landings of Invertebrates by Weight from ICES Rectangle 42E7 (2007-2011) 

 

22 Of the fish landed from within the Site Specific Study Area, mackerel (Scomber scombrus), 

haddock (Melanogrammus aeglefinus) and cod (Gadus morhua) were the dominant species 

by weight between 2007 and 2011, with mackerel contributing increasingly both in terms of 

overall weight and proportion of landings over the past five years. Plaice (Pleuronectes 

platessa), whiting (Merlangius merlangus), lemon sole (Microstomus kitt), saithe (Pollachius 

virens), halibut (Hippoglossus hippoglossus) and monkfish (Lophius piscatorius), were also 

commonly landed between 2007 and 2011 (Figure 13.5, Figure 13.6, Table 13.5).  
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Figure 13.5: Landings of Fish Species by Weight from ICES Rectangle 41E7 (2007-2011) 

 

Figure 13.6: Landings of Fish Species by Weight from ICES rectangle 42E7 (2007-2011) 

 

 
 

Table 13.5: Commercial Fish Species which Contributed to Catches from ICES Rectangles 

within the Site Specific Survey Area between 2007-2011. 
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41E7 42E7 

gurnard (Aspitrigla cuculus), turbot 
(Scophthalmus maximus), grey gurnard (Eutrigla 
gurnardus), gurnard and latchet, spurdog 
(Squalus acanthius), sole (Solea solea), megrim 
(Lepidorhombus whiffiagonis), shark, brill 
(Scophthalmus rhombus), red mullet (Mullus 
surmuletus), unidentified dogfish, conger eels 
(Conger conger), redfish, roes, shad, wrasse 
(Labridae), mullet – other, John dory (Zeus 
faber), bass (Dicentrarchus labrax). 

turbot (Scophthalmus maximus), gurnard and 
latchet, sole (Solea solea), brill (Scophthalmus 
rhombus), red mullet (Mullus surmuletus), 
conger eel (Conger conger). 

 

23 Further information on the range of species present in the Site Specific Study Area is 

available from bycatch (i.e. fish which are captured and then discharged) data. Despite their 

low commercial value these species represent a range of potentially important prey items 

for birds, mammals and larger fish. In addition to those species found to be dominant within 

commercial fisheries landings (Table 13.5), 2010 bycatch data from the Site Specific Study 

Area demonstrates the presence of cuckoo ray (Leucoraja naevus), dragonet (Callionymus 

lyra), flounder (Platichthys flesus), long rough dab (Hippoglossoides platessoides), sars wolf 

eel (Lycenchelys sarsii), Norway bullhead (Taurulus liljeborgi), Norway pout (Trisopterus 

esmarki), poor cod (Trisopterus minutus), bullrout (Myoxocephalus scorpius), four-bearded 

rockling (Rhinonemus cimbrius), herring (Clupea harengus), hooknose (Agonus 

cataphractus), John dory (Zeus faber), lesser spotted dogfish (Scyliorhinus canicula), shore 

rockling (Gaidropsarus mediterraneus) and viviparous blenny (Zoarces viviparous).  

24 The site specific surveys carried out in and around the Development Area (Figure 13.2, 

Appendix 13A) confirm the presence of many of these species identified in the Site Specific 

Survey Area. A total of 30 different species of fish and 20 species of macro-invertebrate 

were found during these surveys. Of the fish species, Norway pout, whiting, haddock, bib 

(Trisopterus luscus) and sprat were caught in the highest numbers. European squid, pink 

shrimp (Pandalus montagui) and common lobster were the most commonly captured 

invertebrates.  

25 Examination of commercial landings data at at a national level allows the fish and shellfish 

resource within the Site Specific Study Area study to be put into context (Figure 13.7). 

Through examination of Chapter 18, Section 18.4, it is clear that in terms of value of the 

fishery, 41E7 is locally important in terms of Nephrops and lobster landings (comparable to 

north-east and west coast in terms of Nephrops landings), whereas 42E7 is locally important 

for scallop fishing and lobsters. Further east of the Site Specific Study Area, within the Local 

Study Area (ICES squares 42E8, 42E9) haddock and scallops dominated landings by weight 

over the period 2001-2010 (Figure 13.7).  
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Figure 13.7: Scottish Landings of Fish and Shellfish Species by Value (2001-2010)* 

 

*The definitions of the study areas used in Figure 13.7 are derived from Chapter 18 and boundaries differ from those used in 

this this assessment.  

Spawning Grounds and Nursery Areas  

26 A number of species of both natural fish and shellfish are known to spawn or have nursery 

grounds which overlap the Development Area and/or the Offshore Export Cable Corridor 

(Table 13.6; Annex 13A.1). These are spawning grounds of plaice, lemon sole, whiting, cod, 

sandeels and Nephrops; and nursery grounds for mackerel, sprat, herring, plaice, lemon sole, 

whiting, cod, sandeel (mixed species), spurdog (Squalus acanthias), tope (Galeorhinus 

galeus), common skate (Dipturus batis – complex), blue whiting (Micromesistius poutassou), 

European hake, ling, saithe, anglerfish and Nephrops (Ellis et al., 2012 and Coull et al., 1998). 

Beyond the boundaries of the Development Area and/or the Offshore Export Cable Corridor, 

but within the Local Study Area, spawning areas of herring and sprat are present (Ellis et al., 

2012 and Coull et al., 1998). The locations of the spawning and nursery areas of the most 

relevant species are provided in Annex 13A.1) and impacts on these are assessed in Sections 

13.6 and 13.7.  

  



Biological Environment 
NATURAL FISH AND SHELLFISH 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

13 

18 of 191 

Table 13.6: Spawning and Nursery Grounds Present in the Site Specific Study Area and 

Distances to Nearest Spawning Area 

Species Spawning area location and 
spawning seasons (in brackets) 

Nursery area location 

Anglerfish Irish Sea - off South Wales Overlaps Project 

Sandeel Overlaps Project (November, 
December, January, February) 

Overlaps Project 

Spurdog No data on spawning location Overlaps Project 

Mackerel Irish Sea Overlaps Project 

Plaice 
Overlaps Project (December, 
January, February,  March) 

Overlaps Project 

Tope No data on spawning location Overlaps Project 

Whiting Overlaps Project (February – June) Overlaps project 

Common skate No data on spawning location Overlaps Development Area only 

Spotted ray No data on spawning location 3 km from Project 

Blue whiting Off Western Ireland - Atlantic Overlaps Project 

European hake Irish Sea and North Atlantic Overlaps Project 

Ling Irish Sea Overlaps Project 

Herring 4.5 km from the Project Overlaps Project 

Cod 
Overlaps Project 

(January, February, March, April) 
Overlaps Project 

Saithe 375 km from the Project Overlaps Project 

Lemon sole 
Overlaps Project 

(April – September) 

 

Overlaps Project 

Sprat 15 km from Project Overlaps Project 

Haddock 292 km from Project 44 km from Project 

Nephrops 
Overlaps Project 

(all year- April - June) 

 

Overlaps Project 

Key: purple cells = Present (Coull et al., 1998); blue cells = Present at low intensity (Ellis et al., 
2012); red cells = Present at high intensity (Ellis et al., 2012). Bold = peak spawning seasons 

NB: Project definition is found in Chapter 1: Introduction Section 1.3.2 and in this context refers 
to only the offshore elements of the Project 
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Species of Conservation Importance  

27 As detailed in Chapter 9: Designated Nature Conservation Sites there are a number of SACs 

on the east coast of Scotland (Figure 13.1) which are designated for migratory fish. The River 

Tay, River Teith and River Tweed are designated for Atlantic salmon (Salmo salar) (also 

referred to as salmon), sea lamprey (Petromyzon marinus) and river lamprey (Lampetra 

fluviatilis), while the Rivers South Esk and Dee are designated for Atlantic salmon and fresh 

water pearl mussels (Margaritifera margaritifera) (from here on abbreviated to FWPM). 

These migratory fish enter and leave these SACs and may therefore pass through the 

Development Area and/or Offshore Export Cable Corridor during the marine phase of life. 

FWPM are found as adult mussels in riverine environments only, however they rely on 

migrating anadromous salmonids during the glochidial stage of their lifecycle when the 

larvae attach to the gills of passing fish as parasites.  

28 In addition to these SAC qualifying species, there are a number of other migratory species 

found locally which are of conservation importance including Priority Marine Features 

(PMFs), species which are listed on the Scottish Biodiversity List (Scottish Government, last 

updated 2013) and OSPAR (2008) List of Threatened and/or Declining Species and Habitats, 

such as sea trout (Salmo trutta), the European eel (Anguilla anguilla), allis and twaite shad 

(Alosa alosa and Alosa fallax), and sparling (Osmerus eperlanus) (Atlantic salmon, river and 

sea lamprey are also PMFs). The ecology of these species and their designated status is 

discussed within Appendix 13A. Information on the distribution of these species within the 

Regional Study Area is somewhat limited, due to gaps in the knowledge of the offshore 

migratory phase of these species (Malcolm et al., 2010; Appendix 13A). While it is recognised 

that these species are of conservation importance it should be noted that they do not 

necessarily have enhanced protection (no PMF falls within a proposed Marine Protected 

Area) and there is no requirement to undertake any additional assessment beyond the EIA 

Regulations. 

29 Full detail on salmon and sea trout fisheries can be found in Chapter 18, Section 18.4.2 and 

Appendix 18C: Salmon and Sea Trout Baseline. Atlantic salmon and sea trout are captured 

predominantly in rivers within the Regional Study Area. Salmon and grilse account for the 

majority of the catch in the Regional Study Area (Figure 13.8 taken from Chapter 18), with 

the exception of the Ythan and Ugie, where sea trout is the principal species caught. Highest 

salmon and sea trout catch numbers are recorded in the Tweed and Esk (including the North 

Esk, South Esk and Bervie) and, to a lesser extent, from the Tay and the Dee (Figure 13.8). 

The Forth and Teith (the River Teith is a tributary of the River Forth) have salmon and sea 

trout catch numbers less than a third of those recorded in the neighbouring Tay district. 

Salmon, grilse and sea trout catches have fluctuated during the ten year period, with no 

clear trends being apparent (Figure 18.33).  

 

 



Biological Environment 
NATURAL FISH AND SHELLFISH 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

13 

20 of 191 

Figure 13.8: Annual Catch (No. of Individuals) by Species in Salmon Fishery Districts within 

the Regional Study Area (average 2001 - 2010) (Source: MSS) 

30 There is a lack of detailed, evidence-based knowledge on the migration of Atlantic salmon 

smolt leaving Scottish east coast rivers, however they are likely to travel in a northerly and 

easterly direction en route to feeding grounds around Greenland (Malcolm et al., 2010). 

Smolt are believed to leave the rivers in late spring. Malcolm et al., (2010) found no 

evidence of coastal migration and it is assumed that smolt may migrate over a broad area 

unless there are areas of strong coastal currents. Adult Atlantic salmon returning to rivers on 

the east coast of Scotland are predominately multi sea winter adults and are believed to 

enter east coast Scottish rivers from the south (migrating up the coast from Northumberland 

between October and January; Malcolm et al., 2010), although they are likely to migrate 

across a broad front. As no definitive migratory routes exist for Scottish east coast Atlantic 

salmon it must be assumed that some individuals migrate through the Project area enroute 

from or to their natal rivers. 

31 Little is known about the distribution of sea lamprey during the adult (marine) phase of their 

lifecycle. They have been reported in shallow coastal waters and deep offshore waters 

suggesting they have a wide range and utilise a range of habitat types (Maitland, 2003).  

32 No specific directions or routes have been identified and sea lampreys do not appear to 

return home to their natal streams, but instead are thought to be attracted to spawning 

areas by chemical cues released by conspecific larvae (Li et al., 1995; Bjerselius et al., 2000; 

Vrieze and Sorensen, 2001, cited in Watt, 2008). River lamprey migrate downstream to 

estuaries during the adult phase of the lifecycle and spend the majority of their adult life in 



Biological Environment 
NATURAL FISH AND SHELLFISH 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

13 

21 of 191 

estuarine habitats with restricted movements to open sea (Maitland, 2003), rarely leaving 

estuarine habitats.  

33 The allis and twaite shad spawn in riverine environments and use the coastal shelf for 

nursery grounds and migration. Information on the migratory behaviour of these species is 

limited, with the only known spawning sites found in rivers which flow into the Irish Sea 

(River Cree for allis shad, and the rivers flowing into the Severn estuary for twaite shad; 

Carstairs, 2000). Little is known about their offshore distribution; however they are known 

to be pelagic shoaling species. In relation to the Project, the database for the Atlas of 

Freshwater Fishes (Davies et al., 2004) shows two records of the twaite shad in the Tay in 

1978 and one record of the allis shad off the coast of St Andrews (date unknown). 

Unspecified species of shad have occasionally been reported in bycatch data within the ICES 

rectangle which encompasses the Offshore Export Cable Corridor (41E7), however these 

totalled just 5.7 kg for the two years they were reported (2009 and 2011).  

34 The uncertainties of distribution and migrational routes for these species also apply to that 

of sea trout, European eel and sparling.  

35 In addition to these migratory species the presence of a number of marine fish of species of 

conservation importance was confirmed by the site specific surveys at the Development 

Area and review of commercial fisheries landings and bycatch data, and spawning/nursery 

areas (Table 13.7).  

Table 13.7: Species of Conservation Importance found within the Site Specific Study Area 

and Data Source 41E7 and/or 42E7 (excluding migratory fish) 

Species Data Source PMF UK BAP 
Species 
Scottish 

Biodiversity 
List 

OSPAR 

Norway pout 
(Trisopterus esmarkii) 

ICOL survey data, 
Bycatch data 

Yes - - 

Whiting (Merlangius 
merlangus) 

ICOL survey data, 
ICES landings data , 
Spawning Ground, 
Nursery Area 

Yes – 
juveniles 

Yes - 

Sandeel (Ammodytes 
tobianus) 

ICOL survey data, 
Bycatch data 

Yes - - 

Mackerel (Scomber 
scombrus) 

ICOL survey data, 
ICES landings data 

Yes - - 

Herring (Clupea 
harengus) 

ICOL survey data, 
Bycatch Data 

Yes – 
juveniles and 
spawning 
adults 

- - 
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Species Data Source PMF UK BAP 
Species 
Scottish 

Biodiversity 
List 

OSPAR 

Cod  (Gadus morhua) ICOL survey data, 
ICES landings data 

Yes Yes Yes 

Saithe (Pollachius 
virens) 

ICOL survey data, 
ICES landings data 

Yes - - 

Ling  (Molva molva) ICOL survey data, 
ICES landings data 

Yes Yes - 

Spurdog (Squalus 
acanthias) 

Bycatch data, 
Nursery area 

Yes - Yes 

Common skate 
(Dipturus batis – 
complex) 

Bycatch data, 
Nursery Area 

Yes - Yes 

Angler/Monk fish  
(Lophius piscatorius) 

Nursery Area  Yes - juveniles - - 

 

Ecologically Important Species 

36 All of the species captured or described previously have an ecological role; however 

particular attention must be paid to sandeel, which are defined as a keystone species for 

many marine food webs, constituting the principal prey of many top predators including 

birds (Chapter 15) and marine mammals, such as harbour porpoise (Phocoena phocoena) 

and minke whale (Balaenoptera acutorostrata) (Chapter 14).  

37 There are five species of sandeel in the North Sea, though the majority of commercial 

landings are of Ammodytes marinus (Cefas, 2001). Sandeel abundance within the Regional 

Study Area was provided by MSS (pers. com) which collates catch data from their surveys 

using all demersal gears (including dredge, grab and trawls) from 1927 to 2010 (from hereon 

referred to as MSS, all demersal gear survey data, 1927-2010). The highest catches of 

sandeels have been recorded on specific banks to the south east of the Development Area 

(Figure 13.9) where MSS undertook dredging surveys. This method which specifically targets 

sandeels was repeated over a number of years in these areas and recorded catches up to 

30,300 in a single sample. The fact that sandeel surveys have been repeatedly carried out on 

these banks may indicate that these areas are known areas of sandeel concentration.  

38 Noting the importance of sandeel, the baseline characterisation work for fish ecology 

included analysis of potential sandeel habitat in and around the Development Area and 

Offshore Export Cable Corridor (Appendix 13B). Sandeels have been shown to have a 

preference for clean coarse sands with a low proportion of silt (Greenstreet et al., 2010), and 

as such sediment composition data can be used to indicate areas of suitable habitat for this 
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species. Habitat mapping of the Development Area and Offshore Export Cable Corridor 

indicates that large areas of the Development Area are suitable for sandeel, but with few 

areas of prime habitat, whereas the Offshore Export Cable Corridor was considered to be 

almost entirely unsuitable for sandeel (Figure 13.9).  

39 MSS data (MSS, all demersal gear survey data, 1927 – 2010) and site specific survey data 

(benthic grabs, epibenthic trawls and otter trawls (Figure 13.9)) supports this conclusion, 

revealing that low densities of sandeels have been found in areas in and around the 

Development Area. The exception to this is one trawl sample taken from the south-east 

region of the Development Area in 1992 by MSS where a large number of sandeels were 

found, however this was located in subprime habitat and this result has not been repeated. 

Although it is acknowledged that the site specific surveys and trawl and grab MSS surveys 

were not specifically designed to catch sandeels, the spatial and temporal extent of the data 

does provide an indication of where high sandeel concentrations may be found, as in areas 

of high sandeel abundance high catches do occur. For example, in one MSS trawl survey (not 

within the Development Area or Offshore Export Cable Corridor area) over 7,000 sandeels 

were recorded in a single trawl tow. During site specific surveys the greatest number of 

sandeel caught within the Development Area in a single sample was 13 individuals, caught 

during the otter trawl survey (Appendix 13A). Sandeel were captured at only two of 113 grab 

sample stations, eight out of 10 otter trawl stations and five of 24 epibenthic trawl stations.  

Figure 13.9: Sandeel Suitability of Seabed (Development Area and Offshore Export Cable 

Corridor) and Distribution in the Local Study Area  
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13.4.4 Consideration of Key Receptors 

40 The overview of fish and shellfish resources, in conjunction with consultation with statutory 

and non-statutory consultees, has allowed the identification of specific fish and shellfish 

receptors against which detailed impact assessment can be undertaken. As it is not possible 

to assess every fish and shellfish species against every impact, fish and shellfish species have 

been grouped together in receptor groups in line with current IEEM (2010) guidelines. The 

receptors are grouped with reference to their life history characteristics, sensitivity, relative 

conservation and ecological importance (Table 13.8) and are assessed as such throughout 

this chapter.  

Table 13.8: Key Fish and Shellfish Receptors  

Receptor Key Species 

Mobile fish species Whiting, plaice, haddock, plaice, mackerel, sea 
trout, European eel, sparling, squid, etc. (i.e. all 
species of fish not included in another specific 
receptor group).  

Hearing specialists Herring, sprat, allis shad, twaite shad and cod.  

Prey species (specifically sandeel) Sandeel.  

Electro-sensitive elasmobranchs Ray and skate species, dogfish, spurdog, tope. 

SAC qualifying feature species Salmon, sea lamprey, river lamprey, FWPM. 

Shellfish  Scallop, crab, lobster, Nephrops. 

 

41 Information is provided below on why they are grouped along with a summary of 

information relevant to the assessment of impact on these key receptors (Table 13.9). The 

assessment for each receptor group incorporates impacts on spawning success, where the 

Development Area or Offshore Export Cable Corridor overlap, or could affect, spawning 

grounds. This includes the impact of effects on spawning aggregations of adult fish at 

spawning areas, and effects on larvae and eggs.  

42 With the receptor group approach, it is important to remember that, although there may be 

differences in the species within groups, in terms of exact sensitivities to effects, variations 

in some stage of their life history, or in their conservation value, these variations fall within a 

relative range which allows them to be assessed as a group. Differences between species 

within groups are explored within the assessment.  

43 Information on their presence and distribution within the Development Area and Offshore 

Export Cable Corridor is provided in Sections 13.4.5 and 13.4.6, respectively. The sensitivity 

of these receptor groups in terms of EIA methodology are defined in Section 13.5.1. 
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Table 13.9: Information on Grouping and Sensitivities/Vulnerabilities of Receptor Groups 

Species Included/Reason for 
Inclusion or Exclusion from Group 

Summary of Sensitivity/Vulnerability to Effects 

Mobile fish species 

This receptor group includes both 
demersal and pelagic fish species that 
have similar sensitivities to effects, as 
well as similar conservation value and 
ecological importance.  

This group includes squid (Loligo forbesii) 
which although technically not a fish is 
highly mobile and of a similar sensitivity. 

This group also includes migratory fish 
such as sea trout, sparling, and European 
eel that are not qualifying features of 
SACs. SAC qualifying species (i.e. salmon 
and lamprey) are not included in this 
group due to their high level of 
conservation importance as Annex II 
species and are dealt with as a separate 
receptor (SAC species).  

Fish whose swim bladders are connected 
to the inner ear, such as the clupeids 
(herring, sprat and shad) are considered 
to be hearing specialists and are 
considered as a separate receptor group. 
Cod are also regarded as having a 
moderate sensitivity to noise of a scale 
similar to herring, therefore cod are 
excluded as a mobile fish species 
receptor and included as a Hearing 
specialist. 

This group does not include species with 
specific sediment type requirements, 
such as sandeel as they are particularly 
vulnerable to sedimentation change and 
therefore, although they are mobile fish 
species, they have been treated as a 
separate receptors (see Prey species 
sections below).  

This group also does not include certain 
elasmobranchs that are able to detect 
EMF. These species are dealt with in their 
own receptor group Electro-sensitive 
elasmobranchs.  

Mobile fish species (both pelagic and demersal) may be 
sensitive and/or vulnerable to effects arising from 
construction, operation and maintenance of the Project 
including, changes in SSC levels and associated deposition, 
noise, EMF and habitat loss.  

An increased SSC can result in avoidance behaviour and 
even a change in shoaling behaviour in some fish species. 
The vulnerability of mobile fish species to sedimentation is 
species specific, arising as a result of differences in 
tolerance, recoverability and adaptability of different 
species. 

Adult stocks of demersal fish are considered to be less 
vulnerable than juveniles to habitat loss, due to greater 
mobility and generalist feeding behaviour, the exception to 
this are sandeels which are dealt with as a distinct receptor 
group (Prey species) due to their importance as a prey item 
to many species of birds, marine mammals and fish.  

Vulnerability of fish to noise is dependent on whether the 
fish is a hearing generalist or specialist (Hearing Specialists 
are identified as a specific receptor group). Species that lack 
a swim bladder including flatfish and elasmobranchs, as 
well as species whose swim bladder is well removed from 
the inner ear such as salmon, tend to have low sensitivity to 
noise and are termed hearing generalists. Although there is 
variation in the exact hearing ranges between species, all 
the species within this group can be regarded as “hearing 
generalist”. Hearing generalists generally hear over 
relatively narrow frequency ranges (from approximately 50 
Hz to frequencies of up to 1,500 Hz) with a hearing 
sensitivity which is often not very good.  

The majority of marine fish are pelagic spawners, i.e. 
release their eggs into the water column. Pelagic spawners 
are less vulnerable to habitat loss/disturbance and SSC as 
they are not dependent on the bottom type for spawning 
success compared to demersal spawners. Increases in SSC 
can cause pelagic fish eggs (such as those laid by plaice) to 
sink and experience higher mortality rates (e.g. greater 
than 100 mgl-1 for cod eggs), and lethal and sub-lethal 
effects on fish larvae through reduced sight and therefore 
feeding have been recorded (Engell-Sørensen and Skyt, 
2003).  

Some of the fish in this group are migratory fish that spawn 
in riverine habitats and as such spawning success is 
vulnerable indirectly through barrier effects to migration 
rather than direct impacts on spawning within rivers. 
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Species Included/Reason for 
Inclusion or Exclusion from Group 

Summary of Sensitivity/Vulnerability to Effects 

Hearing specialists 

Herring, sprat, shad and cod make up 
the receptor group Hearing specialists 
for this assessment. They form a 
distinct receptor group due to their 
enhanced sensitivity to noise, which 
means they must be assessed 
separately. 

In herring, shad and sprat, the 
diverticula of the swim bladder extends 
into the skull and is connected to the 
inner ear by otic bullae, this aids 
transmission of acoustic vibrations 
from the swim bladder to the ear thus 
increasing the hearing capabilities of 
the species (Allen et al., 1976). 
Therefore these species are considered 
a hearing specialist (Enger et al., 1993; 
Kastelein et al., 2008; Blaxter et al., 
1981; Nedwell, 2004). 

As cod do not have a connection 
between the swim bladder and the 
inner ear, they may be classed as a 
hearing generalist. However, it is 
considered to be more sensitive to 
noise than other generalists, and as 
such has been assessed within the 
hearing specialist receptor group. 

Fish species categorised as hearing specialists usually 
have improved sensitivity at the same frequencies 
ranges as hearing generalists and sensitivity to sound at 
higher frequencies (extending above 3,000 Hz). 

Hearing specialists also may be vulnerable to habitat loss 
and disturbance, SSC and EMF. These impacts are 
assessed for this receptor group throughout the 
assessment. 

Herring are demersal spawners i.e. they lay their eggs on 
the seabed. Herring spawning distribution is therefore 
strongly related to substratum type, specifically well-
sorted, coarse sand or fine gravel (>50% gravel content), 
with little or no silt content (Maravelias, 2001). This can 
make herring particularly vulnerable to impacts which 
could affect the physical make up of their spawning 
grounds. This includes habitat loss, habitat disturbance 
as well as increased levels of SSC and deposition which 
could lead to a change in the grain size of the seabed. 
The potential impact on spawning success is dependent 
on whether it falls within the geographical area 
considered to be affected.  

Shad species spawn in riverine environments, and cod 
and sprat release their eggs into the water column 
(pelagic spawners). These species are therefore less 
vulnerable to habitat loss/disturbance in the marine 
environment. 

Prey species 

Many of the species identified in the 
baseline will represent important prey 
items for birds, marine mammals and 
larger fish, however sandeels (various 
species) represents one of the most 
important prey species for many bird, 
fish and marine mammal species and 
as such are defined as a keystone 
species for many marine food webs. 
Noting the importance of this species, 
it has been identified as a specific 
receptor against which the various 
impacts from this development have 
been assessed. 

 

Sandeels have highly specific habitat requirements, 
whereby they inhabit shallow turbulent sandy areas with 
a high percentage of medium to coarse grained sand 
(particle size 0.25-2.0 mm) (Greenstreet et al., 2010). 
Sandeels do not maintain permanent burrow opening, 
and instead ventilate their gills with interstitial water, 
hence fine sediment particles could clog their gills and 
inhibit respiration (Holland et al., 2005). For this reason 
increased SSC and subsequent sedimentation may have 
an impact on sandeel populations.  

The highly specific habitat requirements of sandeels 
mean that they are also sensitive to habitat loss, as 
other suitable areas may not be available. In addition, 
sandeels may be vulnerable to other effects in the same 
way as other demersal species.  
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Species Included/Reason for 
Inclusion or Exclusion from Group 

Summary of Sensitivity/Vulnerability to Effects 

                                          

Sandeels deposit their eggs on the seabed (demersal 
spawners) which, combined with their very specific 
habitat preferences, can make sandeel particularly 
vulnerable to impacts which could affect the physical 
make up of their spawning grounds. This includes 
habitat loss, habitat disturbance as well as increased 
levels of SSC and deposition which could lead to a 
change in the grain size of the seabed. The potential 
impact on a spawning habitat is dependent on whether 
it falls within the geographical area considered to be 
affected.  

Electro-sensitive elasmobranchs 

Certain species of marine organisms 
are able to detect EMF. 
Elasmobranches (sharks, skates and 
rays), and are considered to be 
particularly sensitive to this effect, 
therefore are assessed as a separate 
receptor group. In addition many 
species of elasmobranchs are 
considered of conservation 
importance, either as PMFs or under 
OSPAR. 

Other species of fish and shellfish are 
also sensitive to EMF (such as river 
lamprey, sea lamprey, cod, European 
eel, plaice, Atlantic salmon and even 
some shellfish species (Gill et al., 2005; 
Appendix 13C), however the impact of 
EMF on these species is considered 
within their own receptors groups (i.e. 
Mobile fish species, SAC species, 
shellfish etc.). 

Specific data on the way in which elasmobranchs species 
utilise this ability to detect magnetic fields is limited but 
it is predicted that detection of prey/predators and/or 
orientation, homing, and navigation may all benefit from 
this ability (Gill et al., 2005; Normandeau et al., 2011). A 
review of the EMF sensitive species within the Project 
area was undertaken (Appendix 13C), however it was 
concluded that despite continuing research attempting 
to address the effects of offshore electrical cabling there 
are still knowledge gaps resulting in uncertainty in risk 
determinations of marine species in response to EMF’s 
generated from subsea infrastructure. For example, 
experimental studies have provided evidence that some 
elasmobranch species (i.e. the lesser spotted dogfish 
and the thornback ray) can respond to the presence of 
EMF that are of the type and intensity associated with 
the subsea cables anticipated (Gill et al., 2009). The 
reaction, however, was unpredictable and did not 
always occur and appeared to be species specific and, in 
some cases, individual specific (Gill et al., 2009). In order 
to address the uncertainty in the understanding of EMF 
effects, the results of a recent site specific modelling 
study conducted for an analogous wind farm in the 
Moray Firth have been utilised where applicable and 
conservative estimations of magnitude have been 
carried through the assessment. 

Electro-sensitive elasmobranchs may also be sensitive to 
habitat loss, habitat disturbance, noise and SSC in the 
same way as other mobile fish species are. These 
impacts are assessed for this receptor group throughout 
the assessment. 
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Species Included/Reason for 
Inclusion or Exclusion from Group 

Summary of Sensitivity/Vulnerability to Effects 

SAC qualifying feature species 

Atlantic salmon, sea lamprey, river 
lamprey and FWPM are known to occur 
in SACs on the east coast of Scotland 
(in the River Tay, River Teith, River 
South Esk, River Dee, and the River 
Tweed).  

These species form a distinct receptor 
group due high conservation status as 
Annex II species from designated sites. 

These species may pass through the 
Project area when either leaving or 
returning to natal rivers. Consultation 
with key stakeholders, including SNH, 
Marine Scotland and regional fisheries 
boards has also reiterated the need for 
a full assessment of impacts on these 
key SAC qualifying species within this 
chapter. Therefore, this specific 
receptor group has been identified and 
will be used as the basis for subsequent 
impact assessment. Information on the 
life histories and migratory routes of 
these species is provided in Appendix 
13A. 

FWPM are found as adult mussels in 
riverine environments only, however as 
their larvae rely on migrating 
salmonids, impacts on salmonids could 
impact on their populations.  

 

 

The migratory behavior of these SAC species means that 
they are likely to be vulnerable to certain effects 
associated with the Project, specifically SSC, noise 
generated during construction and operation and EMF 
generated by subsea cables. 

Significant increases in SSC could present a barrier to 
migratory pathways in these SAC species (Posford 
Duvivier Environment and Hill, 2001), although estuarine 
fish generally show tolerance to variations in suspended 
sediment loadings and turbidity as a result of natural 
adaptation to living in a dynamic and environmentally 
variable habitat, (ABPmer, 2005). SSC can only be a 
barrier to migration if the conditions extend across the 
entire width of the water body comprising the migration 
route at any given point (ABPmer, 2011), as fish can 
move around the adverse condition area, avoiding 
impacts. While salmon is relatively well studied less is 
known regarding lampreys, however, as partially 
estuarine species, they are likely to commonly tolerate 
increases in suspended sediments.  

The swim bladder of salmon plays no part in the hearing 
of the species, and Hawkins and Johnstone (1978) found 
salmon to show low sensitivity to noise. Salmon are used 
to relatively noisy riverine environments, providing for 
some pre-adaption to elevated noise levels (Hawkins 
and Johnstone, 1978; Thomsen et al., 2006). Lampreys 
do not possess specialist sensory organs such as otoliths 
or a swim bladder suggesting that the species are 
hearing generalists.  

Salmonids are likely to utilise EMF for navigation 
purposes during long distance migrations, which occur at 
specific stages of their life cycle (Gill et al., 2005). Marine 
Scotland are currently undertaking a research 
programme to improve the knowledge base. This 
research is due to report in 2013. However, as this 
report has not been published, this research cannot be 
taken into consideration in this chapter. Sea lamprey are 
reported as having a relatively low detection threshold 
to electric (iE fields) however, no evidence of response 
to B fields exists (Gill and Bartlett, 2010). A summary of 
EMF effect is provided in Section 13.6.2 and detailed in 
Appendix 13C. 

Although these receptors spawn in riverine 
environments, indirect impacts such as barrier effects to 
migration may impact on spawning. 
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Species Included/Reason for 
Inclusion or Exclusion from Group 

Summary of Sensitivity/Vulnerability to Effects 

There is little information on the impacts of effects on 
FWMP larvae, however as they will only come into 
contact with the offshore elements of the Project as 
parasites on salmon gills, impacts on the species are only 
considered in terms of their reproductive success. 
Therefore any impacts on salmon migration are directly 
applicable to FWPM populations.  

Shellfish  

Shellfish have been identified as a 
specific receptor group for impact 
assessment as they are less mobile 
than many fish species and have similar 
sensitivities/vulnerabilities to pressure. 
Certain shellfish species (scallops, 
Nephrops, crab, lobster) also represent 
an important target resource for 
commercial fisheries that operate in 
this region.  

Squid are not included in this receptor 
group as, although they are an 
important commercial shellfish species, 
in the Site Specific Study Area, they are 
highly mobile and have therefore been 
assessed along with mobile fish. 

 

Shellfish species are less mobile and they can be more 
susceptible to impacts of SSC and smothering. Increased 
SSC can damage the feeding apparatus of filter feeders 
such as scallops and reduce growth rates. The effect of 
impacts varies from species to species. Scallops, buried 
by less than five centimetres of sediment are considered 
to be able to lift themselves clear of deposited 
sediments, (Marshall and Wilson, 2009), however burial 
by sediment deeper than five centimetres is considered 
to be fatal. Nephrops are also tolerant to smothering 
and increased SSC (MarLIN, 2011). Crabs and lobsters 
have slightly higher mobility and are tolerant of 
increased suspended sediments (Neal and Wilson, 
2008).  

Shellfish are not considered to be sensitive to noise. 
Various studies on scallops, mussels, and lobsters have 
shown no deleterious effect from exposure to noise or 
seismic activity (e.g. Harrington et al., 2010; Kosheleva, 
1992, in Parry and Gason, 2006; Payne et al., 2007).  

Some shellfish species e.g. brown shrimps and lobster 
are magneto-sensitive and therefore may be sensitive to 
the EMF generated from subsea cables (Appendix 13C). 
Boles and Lohman (2003) found European lobster 
navigate away from the source of the magnetic (B) 
fields; conversely brown shrimp were positively 
attracted to magnetic fields similar to those produced by 
offshore wind transmission cabling. In these 
experiments no effect, was found on the survival of the 
species exposed to magnetic fields (Bochert and Zettler, 
2004). 

Nephrops spawning grounds have been identified within 
the offshore Project area. Although no scallop spawning 
grounds have been identified in the literature, scallops 
are low mobility species known to spawn where they 
live; hence the areas where scallops live are also their 
spawning grounds. Crabs and lobsters conversely are 
known to migrate further offshore to release their 
larvae; hence their spawning is to be affected less by the 
Project. 
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13.4.5 Development Area Baseline 

44 As a result of the mobile nature and wide distribution of many fish and shellfish species an 

overview of the baseline conditions in the study areas was presented in Section 13.4.3 as 

many species are present in both the Development Area and Offshore Export Cable Corridor. 

This section presents baseline information summarising distribution of key receptors within 

the Development Area extrapolated from the overview and, in order to avoid repetition, 

where possible reference is made to information provided in Section 13.4.3. 

 Mobile Fish Species 

45 The Development Area straddles two ICES rectangles: 41E7 covers the northern half of the 

Development Area while 42E7 covers the southern half and the Offshore Export Cable 

Corridor. Landings data for the period 2007 to 2011 for these rectangles indicate that the 

most abundant mobile fish species of commercial importance in this area is mackerel, 

followed by haddock, whiting and plaice (Figure 13.5 and Figure 13.6). In addition, the 

Development Area overlaps with identified spawning grounds of plaice, lemon sole, and 

whiting, and nursery grounds for mackerel, plaice, lemon sole, whiting, blue whiting, 

European hake, ling, saithe, and anglerfish (Table 13.6; see Annex 13A.1; Ellis et al., 2012 and 

Coull et al., 1998). 

46 The presence of these species in the Development Area was demonstrated via the site 

specific otter trawl surveys (Appendix 13A) with whiting, haddock and mackerel being the 

dominant species of commercial importance captured (Figure 13.10). Other species of 

commercial importance captured during the otter trawl surveys were red and grey gurnard, 

lemon sole, cod, herring, John dory, ling and saithe. Analysis of the data revealed seasonal 

patterns of abundance and diversity with seasonal increases in Norway pout, bib and 

haddock (Appendix 13A).  
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Figure 13.10: Total Number of Most Abundant Fish Species Captured During the Site 

Specific Otter Trawl Surveys within the Development Area 

 

47 Epibenthic beam trawl surveys carried out within the Development Area (Appendix 12A) 

identified additional mobile fish species, which were not recorded during otter trawl 

surveys. These were lesser weever (Echiichthys vipera), butterfish (Pholis gunnellus), sand 

goby (Pomatoschistus minutus) and topknot (Zeugopterus puncatus), and all were found in 

low abundance (i.e. 18 individuals or less). 

Hearing Specialists  

48 Herring, sprat and cod were captured in low numbers in the site specific surveys. Fisheries 

data also indicates that sprat and cod are present around the Development Area. It should 

be noted however, that no commercial landings of herring have been reported from the two 

ICES rectangles which cover the Development Area over the past five years (2007 to 2011), 

although herring are landed from other ICES rectangles within the Local and Regional Study 

Area (ICES squares 40E9, 42E8, 42E9; Figure 18.3). This indicates that although herring are 

present in the Development Area, they are either not judged to be worth landing by 

commercial fishermen or have not occurred in significant numbers in the period 2007 to 

2011 and have therefore, not been captured and landed by commercial fishermen. Noting 

the fact that herring are a valuable commercial species and landed in relatively high 

quantities further offshore (ICES squares 40E9, 42E8, 42E9; Figure 18.3), it must be assumed 

that herring are not present in sufficient quantities to allow commercial exploitation within 

the Site Specific Study Area, rather than a lack of available market demand onshore.  

49 No allis and twaite shad were found in the site specific surveys and records of these species 

in the Development Area are extremely scarce (see Section 13.4.3), being confined to one 

individual recorded off the coast of St Andrews (date unspecified) and 5.7 kg of bycatch in 

2009 and 2011. The Development Area overlaps with identified spawning grounds of cod, 

and nursery grounds for sprat, herring and cod (Table 13.6; Annex 13A.1; Ellis et al., 2012 
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and Coull et al., 1998). Sprat and herring spawning areas are also found beyond the 

boundaries of the Development Area (Annex 13A.1; Ellis et al., 2012 and Coull et al., 1998).  

50 Although the Development Area does not coincide with potential herring spawning grounds 

as historically reported by Coull et al., 1998 (Figure 13.11), there are reported grounds 

within proximity which are within the potential range of noise effects (Section 13.6.1). In 

addition, a review of spawning data by Ellis et al. (2012) suggested that herring could 

potentially spawn across a wider area although there was insufficient data to revise the 

historical spawning maps. In order to reduce uncertainties a Herring Spawning Study 

(Appendix 13D) was carried out to establish the extent of herring spawning in and around 

the Development Area. This included examination of IHLS data, IBTS data, site specific survey 

data and commercial fisheries data. 

51 According to Coull et al. (1998) herring spawning grounds are located approximately 4.5 km 

to the north and 35.8 km to the south of the Development Area, although this report 

suggests that these may vary annually. To the north of the Development Area and off the 

north-east coasts of mainland Scotland and Shetland, herring of the Buchan/Shetland 

population spawn (Figure 13D.1), while to the south of the Development Area and off the 

north-east England coast (and in the central North Sea) herring from the Banks or Dogger 

herring population spawn. Adult herring migrate from offshore feeding grounds from mid-

August peaking in September and lay eggs on gravel substrates at these spawning grounds. 

On hatching, the larvae move passively in a southerly direction on currents to coastal 

nursery areas along the east coast of the United Kingdom (UK).  

52 Although the Development Area is considered homogeneous from a geomorphologic 

perspective (as noted in Chapter 10), the benthic surveys (Appendix 12A) revealed small 

differences in sediment characteristics which result in different benthic habitats for 

invertebrates and fish, therefore the Development Area is regarded as heterogenic mosaic 

of predominantly fine medium sands, with limited discrete areas of gravel and pebble and 

boulder habitats in terms of benthic ecology. Small discrete areas within the Development 

Area could potentially be suitable for herring spawning (i.e. they are gravelly); however 

these areas have limited spatial extent and are highly variable. Therefore, the Development 

Area is highly unlikely to represent an important spawning resource for adult herring. Otter 

trawl survey data from in and around the Development Area revealed that the majority of 

herring captured were under the minimum landing size (MLS) and therefore unlikely to be 

sexually mature. Although this survey methodology did not target herring specially, the fact 

that herring were captured indicates that they were present. In the autumn survey (during 

the spawning period) only 19 fish were recorded, of which, only one individual was over the 

MLS. Further evidence which suggests lack of herring spawning grounds within the 

Development Area is provided via data from the IHLS for the period 1991-2011, (Appendix 

13D). These data indicate that high densities of herring larvae were not consistently 

recorded in and around the Development Area over this period. Significant concentrations 

(i.e. herring larvae densities exceeding 50 individuals per m2) were recorded more commonly 

to the north-east and the south-east of the Project area (Figure 13.11). The IHLS data from 
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1991-2011 indicates clearly that the key spawning grounds to the north and south of the 

Development Area are still active and appear to be used year-on-year by spawning herring.   

53 IBTS and commercial fishery data indicates that the greatest catch per unit effort of adult 

herring are also caught in this area confirming that important spawning grounds are likely to 

be present further to the north (Appendix 13D). It is, therefore, considered unlikely that the 

herring spawning grounds extend outside the current mapped areas (Coull et al., 1998) 

toward the Development Area. This observation appears to be confirmed by the lack of 

herring landings from ICES rectangle 42E7 in the period 2007 to 2011 and from the lack of 

suitable habitats found during the benthic surveys (Appendix 12A).  

Figure 13.11: Herring Spawning Areas (Coull et al., 1998) Overlain with the Proportion of 

Years When Herring Larval Concentration Exceeded 50 Individuals/m2 (1991-2011) (taken 

from IHLS data) 

 

Prey Species  

54 According to Ellis et al. (2012) and Coull et al. (1998) the Development Area overlaps with 

identified spawning and nursery grounds of sandeels (mixed species) (Table 13.6; Figure 

13A.1.10). As sandeels spawn where they live this indicates that they may be in the 

Development Area. In order to investigate this, maps of sandeel habitat preference for the 

Development Area were produced based on analysis of the distribution of sediment types 

present across the Development Area (Appendix 13B). This analysis shows the Development 

Area to have areas of seabed habitat which could be suitable for sandeels (Figure 13.12). 

However very little habitat is identified as being of prime suitability, with distinct areas, 
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especially in the north of the Development Area, identified as subprime habitat. 

Furthermore, relatively few sandeel were recorded within the Development Area during the 

Natural Fish and Shellfish (Appendix 13A) and Benthic Ecology (Appendix 12A) baseline 

surveys, with relatively small numbers being recorded within prime habitat (Figure 13.9). It 

should be noted that the benthic grab and epibenthic trawl surveys were not specifically 

designed to assess sandeel, however, the high abundance of sandeels found at one site 

outside the Development Area indicates that their low abundance within the Development 

Area is not an artefact of survey technique. Data from MSS (all demersal gear survey data, 

1927-2010) indicates that the sandeels populations are concentrated on specific banks to 

the south east of the Development Area (Figure 13.9).  

Figure 13.12: Seabed Sandeel Suitability at the Development Area 

 

Electro-sensitive Elasmobranchs 

55 Five species of elasmobranch were identified through this study as potentially being present 

at the Development Area (Table 13.10). These were identified through the EMF assessment 

(Appendix 13C), which also acknowledged the potential for presence of a wider range of 

electro and magneto sensitive species within the Development Area. This assessment 

examined spawning and nursery areas, site-specific surveys data, as well as landing data and 

bycatch data. The Development Area overlaps with identified nursery grounds for spurdog, 

tope and common skate (Table 13.6; Figure 13A.1.11; Ellis et al., 2012 and Coull et al., 1998). 

No spawning areas for any of these species are known to occur in the vicinity of the Project. 

(NB – This study also identified other electro and magneto sensitive species (e.g. lobsters, 
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mackerel, river lamprey, Atlantic salmon, European eel, sea lamprey, plaice and cod etc.), 

however,  EMF effects on these species is considered within their own receptor group in the 

assessment below). 

Table 13.10: Electro-sensitive Elasmobranchs Species Potentially Present in the 

Development Area  

Common Name Possible Interaction with Development Area 

Lesser spotted dogfish 
(Scyliorhinus canicula) 

Recorded in low numbers during summer trawl survey. 

Cuckoo ray 
(Raja naevus) 

Recorded in low numbers during winter trawl survey. 

Spurdog (Squalus 
acanthias) 

Not recorded during site-specific survey work. Recorded regionally 
during North Sea groundfish surveys. Nursery areas identified in the 
vicinity of the Development Area (Ellis et al., 2012). 

Tope (Galeorhinus galeus) 
Not recorded during site-specific survey work. Recorded regionally 
during North Sea groundfish surveys. Nursery areas identified in the 
vicinity of the Development Area (Ellis et al., 2012). 

Common skate (Dipturus 
batis – complex) 

Not recorded during site-specific survey work. Recorded regionally 
during North Sea groundfish surveys. Nursery areas identified in the 
vicinity of the Development Area (Ellis et al., 2012). 

 

SAC Qualifying Feature Species 

56 The scoping response from Marine Scotland and SNH identified three species of European 

protected migratory fish that could potentially be present in the Site Specific Study Area; 

Atlantic salmon, sea lamprey, and river lamprey, all of which are qualifying features of SACs 

on the Scottish east coast, namely the River Tay, River Teith, River South Esk, River Dee, and 

the River Tweed (Figure 13.1). River lamprey is not expected to interact with the 

Development Area, due to the estuarine limits of its migration. No Atlantic salmon or sea 

lamprey were recorded during site specific surveys, however as these species are rarely 

captured at sea through trawling, this is not an indication that they do not migrate through 

the Development Area. As the migrational routes of these salmon and sea lamprey are not 

fully established, the assumption, must therefore be made, that these SAC qualifying species 

may pass through the Development Area during migrations to and from natal rivers (see 

Section 13.4.3 for more details on migration patterns), however it must be acknowledged 

there are other migratory paths available to them.  

Shellfish   

57 Shellfish are of particular commercial importance within the Development Area and account 

for a greater proportion of landings (by weight) than fish. King scallops are of particular 

commercial importance with over 2,000 tonnes of this species landed from ICES rectangle 

42E7 in period 2007 to 2011.  
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58 Rectangles 42E7 and 41E7 (the border between which dissects the Development Area) 

record the second and fourth highest scallop landings in the Commercial Fisheries Regional 

Study Area, respectively. Scallop activity, as illustrated by Marine Scotland data (Figure 18.4) 

indicates that scallop dredging (by vessels over-15 m only) is distributed across the 

Development Area, and extends up the east coast of Scotland. Data for 2009 showed that 

the Development Area is located in the vicinity of the highest intensity fishing grounds in the 

Commercial Fisheries Regional Study Area (Figure 18.4); however, annual fluctuations in 

activity due to the cyclical nature of the fishery should be noted. Although no scallop 

spawning grounds have been identified in the literature, scallops are a low mobility species 

that are known to spawn where they live; hence the areas where scallops live are also their 

spawning grounds.  

59 Brown crab and lobster do occur across the Development Area but the habitat present 

across the Development Area is not considered optimum habitat for mobile crustaceans 

(crabs and lobster) which are concentrated in the rocky areas inshore and around Bell Rock. 

Although the Development Area overlaps with identified spawning and nursery grounds of 

Nephrops (Table 13.6; Figure 13A.1.9; Ellis et al., 2012 and Coull et al., 1998), ICES landings 

data indicates the Development Area is not of particular importance to Nephrops (see 

Section 13.4.3 Commercial Fisheries Data); a finding that was supported during site specific 

trawl surveys (Table 13.11). This species appears to be more abundant within the Offshore 

Export Cable Corridor, where seabed substrates had higher mud content (i.e. more suitable 

Nephrops habitat). Shellfish species of commercial importance identified during site specific 

surveys are provided in Table 13.11. 

Table 13.11: Shellfish of Commercial Importance Captured During the Site Specific Surveys 

within the Development Area (Otter Trawl, Epibenthic Beam Trawl and Benthic Grab 

Surveys) 

Shellfish 

Number Captured 

Total  
Otter Trawl 

Epibenthic 
Beam trawl 

Benthic Grab 

Pink shrimp  

(Pandalus montagui) 

39 361 0 400 

Brown shrimp  

(Crangon crangon) 

1 0 1 2 

Lobster  

(Homarus gammarus)  

19  1 0 20 

Sea urchin  

(Echinus esculentus) 

7 6 0 13 

Queen Scallop 
(Aequipecten opercularis) 

8  20 0 28 
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60 In addition to the species of commercial importance found during site specific trawl and grab 

surveys other species of note were harbour crabs (Liocarcinus depurator, Liocarcinus 

pusillus), hermit crabs (Pagurus bernhardus, Pagurus prideauxi, Anapagurus laevis), long 

clawed crabs (Pisidia longicornis), spider crabs (Maja squinado, Hyas araneus, Macropodia 

sp., Macropodia rostrata, Macropodia tenuristris), squat lobsters (Galathea sp., Galathea 

dispersa, Galathea strigosa, Munida rugosa, Galathea intermedia), and shrimp (Crangon 

allmanni).  

61 DDV surveys recorded the abundance of conspicuous species captured on the image stills on 

the SACFOR scale. Shellfish species recorded within the Development Area were queen 

scallops (identified as rare at two stations), harbour crab (Liocarcinus depurator), squat 

lobster (Munida rugosa) and hermit crabs (Pagurus bernhardus). For full details see 

Appendix 12A, Annex 12A.3: Video Faunal Data.  

13.4.6 Offshore Export Cable Corridor Baseline 

62 This section presents baseline information summarising distribution of key receptors within 

the Offshore Export Cable Corridor. No site specific surveys were undertaken along the 

Offshore Export Cable Corridor, as it was felt that that due to the temporary nature of 

habitat disturbance the existing sources of data were sufficient to allow adequate 

assessment of the impacts. Therefore, information has been gathered through desk based 

study and extrapolation of data on the Development Area that is relevant to the Offshore 

Export Cable Corridor. In order to avoid repetition, where possible reference is made to 

information provided in Section 13.4.3 and 13.4.5.  

Mobile Fish Species 

63 The Offshore Export Cable Corridor runs from the south of the Development Area, to its 

landfall within the Firth of Forth, passing through ICES rectangle 41E7. Landings data from 

ICES rectangle 41E7 (2007 to 2011) reveal that the most abundant mobile fish species of 

commercial importance in this area were mackerel, haddock and whiting. Catch diversity is 

greater in ICES rectangle 41E7, with a total of 38 species of fish being landed from this area 

compared to 27 in the rectangle to the north (42E7 – which encompasses the northern half 

of the Development Area). This increased diversity is indicative of the range of habitats 

covered by the ICES rectangle which encompasses both the Firth of Forth and Tay Estuaries. 

Bycatch records for 41E7 also demonstrate the greater diversity of this rectangle with the 

following mobile fish species recorded at this rectangle and not 42E7; angler (monk) fish, 

bullrout, four-bearded rockling, hooknose, John dory, shore rockling and viviparous blenny.  

64 The site specific surveys carried out to the south of the Development Area provide data on 

the mobile fish species present at the most northerly extent of the Offshore Export Cable 

Corridor. The only additional fish species, not already found in commercial fisheries data or 

bycatch data, was butterfish, found in the epibenthic surveys.   

65 The Offshore Export Cable Corridor is identified as a spawning ground for plaice, lemon sole 

and whiting. Nursery areas of mackerel, plaice, lemon sole, whiting, blue whiting, European 
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hake, ling, saithe and anglerfish also cover the Offshore Export Cable Corridor (Appendix 

13A, Annex 13A.1; Ellis et al., 2012 and Coull et al., 1998). 

Hearing Specialists  

66 No commercial landings of herring have been reported from the ICES rectangle 41E7, 

although herring have been recorded as a bycatch species. This indicates that although 

herring may be present in the Offshore Export Cable Corridor they are not present in 

sufficient quantities to allow commercial exploitation. 

67 The Offshore Export Cable Corridor is a spawning ground for cod. Nursery areas for sprat, 

herring and cod also cover the Offshore Export Cable Corridor (Appendix 13A, Annex 13A.1; 

Ellis et al., 2012 and Coull et al., 1998). Beyond the boundaries of the Offshore Export Cable 

Corridor spawning areas for herring and sprat are also found (Appendix 13A, Annex 13A.1; 

Ellis et al., 2012 and Coull et al., 1998). As stated previously, the only known Scottish 

spawning ground of shad is found on the west coast. 

68 Extant data collected as part of the IHLS recorded higher densities of early stage larvae to 

the north of the Development Area off the Aberdeenshire coast and to the south-east of the 

Offshore Export Cable Corridor off the Berwickshire coast. This coincides with increased 

herring abundance recorded during semi pelagic trawl surveys sampled as part of the IBTS 

programme. Commercial herring catch data also confirms that, during the spawning season, 

the herring fishery focuses effort in a similar area whilst there is no catch data reported 

around the Offshore Export Cable Corridor. This substantiates Coull et al.’s (1998) conclusion 

on the location of the spawning grounds. Therefore, it is concluded that herring spawning 

grounds do not overlap with the Offshore Export Cable Corridor.  

Prey Species 

69 Like the Development Area, the Offshore Export Cable Corridor is recognised as a spawning 

ground and nursery area for sandeels by Ellis et al., 2012 and Coull et al., 1998 (Table 13.6; 

Appendix 13A, Annex 13A.1). Sandeel habitat suitability mapping, however, revealed that 

most of the Offshore Export Cable Corridor is unsuitable for sandeel as sediments are 

predominantly muddy sand (Figure 13.9). The exception to this was one small area located 

close to the Development Area. During site specific surveys only one epibenthic trawl 

station, which fell within the Offshore Export Cable Corridor, recorded low numbers of 

sandeel. In addition MSS data (Marine Scotland Science all demersal gear survey data, 1927 

– 2010) revealed that sandeel were only found at one location close to the Development 

Area, also in low numbers (Figure 13.9). 

Electro-sensitive Elasmobranchs 

70 Three species of elasmobranchs were identified as being potentially present near the 

Offshore Export Cable Corridor by examining spawning and nursery areas (Coull et al., 1998 

and Ellis et al., 2012), as well as landing data and bycatch data (Table 13.12; Appendix 13C). 

Nursery areas that cover the Development Area also cover the Offshore Export Cable 

Corridor (Appendix 13A, Annex 13A.1; Ellis et al., 2012 and Coull et al., 1998), with the only 
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exception - common skate which does not have a nursery area around the Offshore Export 

Cable Corridor (Appendix 13A, Annex 13A.1). No information is available on spawning areas 

of elasmobranchs in the vicinity of the Project areas. 

Table 13.12: Electromagnetic-sensitive Species Potentially Present in the Offshore Export 

Cable Corridor 

Common Name Possible Interaction with Offshore Export Cable Corridor 

Lesser spotted dogfish 
(Scyliorhinus canicula) 

Recorded in low numbers during summer bycatch surveys. 

Spurdog (Squalus acanthias) 
Nursery areas identified in the vicinity of the Offshore Export Cable 
Corridor (Ellis et al., 2012). 

Tope (Galeorhinus galeus) 
Nursery areas identified in the vicinity of the Offshore Export Cable 
Corridor (Ellis et al, 2012). 

 

SAC Qualifying Feature Species  

71 Atlantic salmon, sea lamprey and river lamprey, are found in the Scottish east coast, namely 

the River Tay, River Teith, River South Esk, River Dee, and the River Tweed (Figure 13.1). As 

the migration routes of these three species are not fully established, the precautionary 

assumption must therefore be that they may pass through the Offshore Export Cable 

Corridor during migrations to and from natal rivers (see Section 13.4.3 for more details on 

migration patterns).  

Shellfish 

72 Catch data from ICES rectangle 41E7 highlights the dominance of shellfish over white fish. 

Nephrops dominate landings from the Offshore Export Cable Corridor, in contrast to the 

Development Area where scallops dominate landings. According to fisheries statistics, 

Nephrops are heavily targeted in rectangle 41E7, through which the Offshore Export Cable 

Corridor passes. Scallop fishing is focused along the northern section of the Offshore Export 

Cable Corridor (Figure 18.5), in proximity to the Development Area, with the greater 

proportion of grounds extending northwards. 

73 Other commercially important invertebrate species in the area include lobster, velvet 

swimming crabs, edible crabs, scallops (Pectin sp., Aequipecten sp.), surf clams (Spisula 

solida), and razor clams (Ensis ensis). Site specific surveys carried out to the south of the 

Development Area provide data on the shellfish species present at the northerly most extent 

of the Offshore Export Cable Corridor. Pink shrimp were recorded during epibenthic beam 

trawls, however no other shellfish species of commercial importance were found during 

surveys in this location, with hermit crabs, squat lobsters and spider crabs recorded. For full 

catch data see Appendix 12A.  
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74 The Offshore Export Cable Corridor overlaps spawning and nursery grounds of Nephrops 

(Table 13.6; Figure 13A.1.9), however no information is provided by CEFAS on the locations 

where edible crabs and lobsters release their larvae (Ellis et al., 2012 and Coull et al., 1998). 

In the North Sea, berried females of both these species migrate offshore to release larvae 

(Nichols et al., 1982; Hayward et al., 1996). Hence the Offshore Export Cable Corridor is not 

predicted to overlap with these areas. 

13.4.7 Baseline without the Project  

75 In the event of the Project not being developed, no change in the baseline conditions would 

be expected beyond those resulting from climatic factors (such as temperature change and 

subsequent impacts of species’ ranges), or anthropogenic activities such as changes in 

fishing activities. Commercial fishing is subject to numerous factors which may cause fish 

and shellfish populations to differ in the future from the baseline provided. This could be as 

a result of, for example, changes in fisheries management policies and legislation, alterations 

in species distribution and abundance, the introduction of marine conservation areas, 

increases in running costs such as fuel prices, etc. An assessment of the potential scale of an 

effect over a long period is difficult to predict because trends in climate, and anthropogenic 

activities, such as fishing, are not possible to accurately predict. The baseline conditions 

reported in this chapter are considered to be representative of those which could be 

expected in the short to medium term. 

13.5 Assessment Methodology 

76 This section summarises the methodology adopted in the impact assessment of effects on 

natural fish and shellfish. The assessment follows the standard methodology as presented in 

Chapter 4: Process and Methodology, with further chapter specific assessment parameters 

detailed below. 

77 Potential impacts from the construction, operation and decommissioning of the Project are 

identified and their significance assessed with regard to the sensitivity of receptors and the 

magnitude of the impact.  

13.5.1 Sensitivity of Receptor 

78 For this assessment the sensitivity of receptors has been assigned in Table 13.13 and Table 

13.14. 
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Table 13.13: Criteria for Classifying Sensitivity of Receptor 

Receptor Sensitivity Receptor Characteristics 

High Receptor of high conservation importance (international). Or provides 

a key ecological function. Or receptors considered to be rare in 

abundance. 

Moderate Receptors of high conservation importance (international), yet with 

either a low ecological value or high abundances. Or, receptors of low 

conservation importance, yet with high ecological value or low 

abundances. 

Low Receptors of medium conservation importance (national), yet with low 

ecological importance or high abundances. Or, receptors of low 

conservation importance, with low ecological importance or high 

abundances.  

Table 13.14: Assessment of the Sensitivity of Fish and Shellfish Receptors 

Receptor Key species Sensitivity  Justification 

Mobile fish 
species 

Whiting, haddock, 
plaice, mackerel, squid, 
etc.; non- Annex II 
migratory fish species 
(sea trout, European 
eel, and sparling); and 
squid. 

Low Generally low conservation value and 
high abundances throughout study areas; 
or of national conservation importance 
but with high abundance or low 
occurrence in the study areas. 

 

Hearing 
specialists  

Herring, sprat, allis 
shad, twaite shad and 
cod. 

Moderate Species classed as moderate sensitivity 
due to ecological or conservation 
importance and also wider status of 
stocks.  

Prey species 
(specifically 
sandeel) 

Sandeel. Moderate Sandeel listed as Scottish PMF and also 
high ecological importance as prey item 
(keystone species) but at comparatively 
low abundance in the Project Areas (see 
Figure 13.9 for comparative abundances). 

Electro-sensitive 
elasmobranchs 

Ray and skate species, 
dogfish, spurdog, tope. 

Low Elasmobranch species either of low 
conservation value and high abundance, 
or of national conservation importance 
but low occurrence within the study 
areas.  

SAC qualifying 
feature species 

Atlantic salmon, sea 
lamprey, river lamprey. 

High These species are listed as Annex II 
species on the EU Habitats Directive 
(92/43/EEC) and form qualifying features 
of freshwater SACs within the wider 
region. 

Shellfish  Scallops, crab, lobster, 
Nephrops. 

Low Low conservation value and high 
abundances throughout study area. 
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13.5.2 Magnitude of Effect 

79 Impacts to natural fish and shellfish were identified during the scoping phase of the Project, 

and refined through consultation via Scoping Opinion documents to ensure all key aspects, 

and those of concern to stakeholders were addressed. The magnitude of an effect has been 

assessed according to its spatial extent, duration, frequency and severity (Table 13.15). 

While all criteria and their definitions have been considered throughout all assessments, 

they have been coupled with expert judgement with respect to final assignation of 

magnitude, and therefore should not be considered absolute.  
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Table 13.15: Classification of Magnitude of Effect 

Magnitude 
of Effect 

Categories Definition 

High  Spatial extent  Apparent beyond boundary of Development Area/Offshore 
Export Cable Corridor. 

Duration Effects persist beyond the operational and decommissioning 
phases and receptor exhibits low recoverability. 

Frequency Effects persist beyond the operational and decommissioning 
phases. 

Severity Effect could significantly influence size or structure of stock 
generally, or for particular species, as receptor is intolerant of 
effect. 

Moderate Spatial extent  Detectable throughout the Development Area/Offshore Export 
Cable Corridor. 

Duration Occurs throughout operation and receptor exhibits moderate 
recoverability. 

Frequency Occurs throughout operation. 

Severity Effect could moderately influence species stock generally, or for 
particular species, as receptor is moderately tolerant of effect. 

Low Spatial extent  Detectable in discreet areas within the Development 
Area/Offshore Export Cable Corridor. 

Duration Occurs through construction phase and receptor exhibits high 
recoverability. 

Frequency Occurs through construction phase. 

Severity Potential to have small effect on size or structure of stock as 
receptor is tolerant of effect. 

Negligible Spatial extent  Detectable within 10 m from source. 

Duration Intermittent through construction or operation phase and 
receptor exhibits high recoverability. 

Frequency Intermittent through construction or operation phase. 

Severity Should not influence or have very small effect on size or 
structure of stock as receptor is highly tolerant of effect. 

No impact  No change from baseline conditions 
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13.5.3 Method for Assigning Significance of Impacts  

80 Following the EIA methodology outlined in Chapter 4 Section 4.4, the Sensitivity and 

Magnitude criteria were then combined as per the significance matrix (Table 13.16). For the 

purposes of the assessment only those residual impacts indicated as Major and 

Moderate/Major are regarded as being significant.  

Table 13.16: Significance Matrix 

Magnitude 
of Effect 

Sensitivity of resource/receptor 

 Low Moderate High 

No Impact No Impact No Impact No Impact 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 

81 Where uncertainty exists, the precautionary principle is adopted and appropriate 

conservative assumptions incorporated into assessment of magnitude. As a consequence, 

the assigned significance builds uncertainty into the assessment. This adoption of the 

precautionary principle provides a high degree of confidence that the assessment 

conclusions are robust. 

13.6 Impact Assessment - Development Area   

82 Impacts assessed within this Development Area assessment are outlined below relative to 

each receptor group for each development phase (Table 13.17, and Table 13.18). 
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Table 13.17: Effects Assessed during Construction (and Decommissioning) 

Receptor 
Group 

Direct temporary 
habitat disturbance 

Indirect disturbance 
as a result of 

sediment deposition 
and temporary 
increases in SSC 

Barrier effects, 
disturbance or 
physical injury 

associated with 
construction noise 

Mobile Fish 
Species 

Assessed Assessed Assessed 

Hearing 
specialists 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Assessed 

Prey species  Assessed Assessed Assessed 

Electro-
sensitive 
elasmobranchs 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Magnitude scores 
assigned based on 
Mobile fish species. 

SAC qualifying 
feature species 

Assessed Assessed Assessed 

Shellfish  Assessed Assessed Assessed 
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Table 13.18: Effects Assessed during Operation and Maintenance  

Receptor Group 

Long term loss of 
original habitat 

Behavioural 
responses to EMF 
associated with 

cabling 

Disturbance 
associated with 

operational noise 

Reduced fishing 
activity within 
Development 

Area 

Creation of new 
habitat due to 

presence of 
project 

infrastructure 

Temporary 
habitat 

disturbance from 
O&M activities 

Mobile Fish Species Assessed Assessed Assessed 

Receptor groups 
assessed under 
single assessment. 

Assessed Assessed 

Hearing specialists 

Magnitude, 
conclusions and 
justification as per 
mobile fish species. 

Magnitude, 
conclusions and 
justification as per 
mobile fish species. 

Assessed Assessed Assessed 

Prey species Assessed 

Magnitude, 
conclusions and 
justification as per 
mobile fish species. 

Magnitude, 
conclusions, and 
justification as per 
mobile fish species. 

Assessed Assessed 

Electro-sensitive 
elasmobranchs 

Magnitude, 
conclusions and 
justification as per 
mobile fish species. 

Assessed 

Magnitude, 
conclusions and 
justification as per 
mobile fish species. 

Magnitude score 
for Mobile Fish 
Species receptor 
group applied. 

Magnitude score 
for Mobile Fish 
Species receptor 
group applied. 

SAC qualifying 
feature species 

Assessed Assessed Assessed. 
Receptor group not 
sensitive to effect. 

Assessed 

Shellfish  Assessed Assessed 

Magnitude, 
conclusions and 
justification as per 
mobile fish species. 

Assessed Assessed 
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13.6.1 Effects of Construction  

Direct Temporary Habitat Disturbance 

83 Installation of WTG, OSP and met mast foundations and associated inter-array cabling at the 

Development Area will result in direct, temporary habitat disturbances via the works 

associated with seabed preparation, jacking-up of vessels to install foundations and inter-

array cable installation. In total, the area disturbed by construction related activities, and 

thus subject to temporary habitat disturbance will be 5.54 km2, which represents 3.69 per 

cent of the Development Area. Similar habitats to those likely to be affected by temporary 

disturbance (sand and coarse sediments – see Chapter 12) extend across a large area of the 

north North Sea (EUSeaMap, 2012).  

84 Temporary disturbance to the seabed within the Development Area will affect many of the 

receptors identified in the baseline Section 13.4 and the potential significance of this impact 

for all receptors is discussed below in relation to the magnitude of the effect and the specific 

sensitivity of the receptor (summarised in Table 13.16).  

Mobile Fish Species 

85 A wide range of mobile fish species are known to occur within the Development Area, 

including pelagic species such as mackerel and demersal species such as haddock, whiting 

and plaice. All of these species will, to varying degrees, utilise the existing seabed habitats in 

this area for feeding and foraging. The Development Area has been noted to overlap with 

spawning areas for whiting, lemon sole, and plaice. Although the Development Area overlaps 

with these spawning areas, it is important to note that these species are not demersal 

spawners and do not rely on specific seabed characteristics to spawn. The total area of 

temporary habitat loss from the construction phase is very small (3.69 per cent of the 

Development Area), and the disturbance will be of a short duration. Furthermore, the area 

affected by temporary disturbance represents a very small proportion of the total spawning 

areas for the species listed above which are widespread in the north North Sea and not 

locally constrained.  

86 Based on the definitions presented in Table 13.15, the temporary disturbance described 

above during construction will result in an effect of negligible magnitude as the effect will be 

localised to the source of the impact (seabed preparation, jacking up etc.), will be 

intermittent through construction and will not affect the wider stocks of any of these mobile 

fish species, as these species will be able to avoid the area of effect. Similar areas of seabed 

habitats also exist throughout the wider region so any temporary disturbance to existing 

habitats will not lead to a significant reduction in the overall habitat in the wider region. The 

sensitivity of this receptor group is defined as Low (as per definitions in Table 13.13), 

therefore, combined with a negligible magnitude, a negligible/minor impact is predicted via 

temporary habitat disturbance on mobile fish species. 
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Hearing Specialists  

87 The same magnitude conclusions with respect to mobile fish species apply for the adult fish 

within this receptor group.  

88 The Development Area does not overlap with recorded herring spawning grounds (as 

defined by Coull et al., 1998) as these are located approximately 4.5 km to the north and 

35.8 km to the south of the Development Area. Data from the IHLS survey over the period 

1991 to 2011 does indicate low levels of herring larvae recorded within the Development 

Area, but this dataset also clearly demonstrates that the main focus of herring spawning in 

the wider region is located to the north and south of the Development Area, which tallies 

with Coull et al. (1998). For example, significant densities of herring larvae have been 

recorded consistently to the north of the Development Area over the past 20 years, whereas 

densities within the Development Area are generally far lower in abundance and highly 

inconsistent (Appendix 13D, Figure 13D.5). In addition, benthic survey data (Appendix 12A) 

revealed the Development Area to comprise predominantly of fine to medium sands, with a 

few discrete areas of gravel and is therefore unlikely to support a significant proportion of 

autumn spawning herring associated with the Shetland/Buchan component of the North Sea 

herring stock. Therefore, there is no scope for direct temporary habitat disturbance on 

herring spawning grounds. 

89 The spawning habitats to the north east of the Aberdeenshire coast and around Shetland 

support a consistently high level of spawning activity. Furthermore, herring populations have 

been recorded to adapt spawning ground usage year on year, and so peripheral areas of 

suitable spawning habitats adjacent to highly used grounds are likely to be of little 

importance. As a result of the small area of overlap between potential spawning grounds 

and areas of direct physical disturbance, and the ubiquitous distribution of active spawning 

grounds to the north of the Development Area, the Project will result in minimal impact to 

the sub population of herring in the region. 

90 The Development Area overlaps with spawning areas for cod, however as cod are not 

demersal spawners they do not rely on specific seabed characteristics to spawn and have 

wide ranging spawning areas in the north North Sea. Hence the area affected by temporary 

disturbance represents a very small proportion of the total spawning areas for the cod. Sprat 

spawning grounds have been identified as being 15 km from the Development Area, and 

shad species spawn in riverine environments on the west coast. Therefore, there is no scope 

for direct temporary habitat disturbance on sprat or shad spawning grounds. 

91 The same magnitude conclusions with respect to mobile fish species apply for this hearing 

specialist receptor group. However, due to the increased sensitivity (moderate) assigned to 

this receptor, the combination of negligible magnitude of effect and moderate sensitivity 

results in a minor impact. 

Prey Species 

92 The key prey species considered with respect to this potential impact is sandeel. Analysis of 

potential sandeel habitat within the Development Area was undertaken as part of baseline 
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studies (Appendix 13B), and this concluded that although parts of the Development Area 

were classed as suitable habitats for sandeels, very small amounts were defined as being of 

prime suitability (as defined by Greenstreet et al., 2010).  

93 The temporary habitat disturbance described above may create an impact on sandeels via 

both a direct impact on sandeels themselves (through injury or death of those that may be in 

the sediment that is disturbed) and/or the change in existing seabed characteristics which 

will arise due to the construction works (see next impact assessment in this section for more 

details on this). Sandeels lay their eggs on the same ground in which they live therefore, 

these factors may in turn also affect spawning success.  

94 Only a small proportion of the overall Development Area (3.69 per cent) will be affected by 

temporary disturbance, and this effect is not expected to have any other than a very small 

impact on the size or structure of sandeel stocks in the wider region. Post construction 

surveys and analysis at the Horns Rev Offshore Wind Farm showed a short term increase in 

sandeel populations one year after installation, and predicted that no long term effects were 

likely with populations stabilising after this short term fluctuation (Leonhard et al., 2011).  

95 According to Ellis et al. (2012), sandeel spawning habitat does occur within the Development 

Area, therefore scope exists for an impact on this habitat. However, there is little prime 

ground for them on the Development Area (Appendix 13B), and this coupled with little 

evidence of sandeels living in the Development Area (from MSS and site specific surveys) 

suggests sandeel spawning ground on the Development Area is limited. Furthermore, high 

density sandeel spawning areas represent one of the more geographically constrained 

spawning areas in the North Sea, totalling approximately 37,000 km2 (Coull  et al., 1998 and 

Ellis et al., 2012).  

96 The magnitude of this effect is therefore judged to be low as temporary habitat disturbance 

of the scale and extent predicted will not impact on the overall stock of sandeels in the wider 

region. When low magnitude is combined with a moderate sensitivity, a minor/moderate 

impact is predicted on prey species (sandeels) as a result of temporary habitat disturbance.   

Electro-sensitive Elasmobranchs 

97 The same magnitude conclusions with respect to mobile fish species apply for this specific 

receptor. The sensitivity of this receptor group is defined as low; therefore combined with a 

negligible magnitude, a negligible/minor impact is predicted via temporary habitat 

disturbance. 

SAC Qualifying Feature Species 

98 The SAC qualifying species identified in the baseline (Section 13.4) may potentially use the 

Development Area for foraging, however none will be reliant on seabed habitats within the 

Development Area as feeding grounds, as this will be a small proportion of the overall 

available resource on their migratory route. None will use the Development Area as nursery 

or spawning grounds. Therefore, while there is scope for salmon to be impacted by 

temporary habitat disturbance it is considered to be negligible in magnitude. Sea lamprey 
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will not forage on the seabed as they are parasites on other fish, hence will not be affected 

by this impact.  

99 FWPM are found as adult mussels in riverine environments only, they will only come into 

contact with the offshore elements of the Project infrastructure as larval parasites on 

salmon gills. There is little information on the impacts of effects on FWMP larvae, however 

as their lifecycle relies on migrating salmonids any impacts on salmonids could impact FWPM 

populations. Therefore, any impacts (from construction and operation) on salmon migration 

are directly applicable to FWPM populations. This applies to all assessment on SAC species in 

this chapter. 

100 Using a negligible magnitude, combined with high sensitivity, an impact of minor/moderate 

is predicted.  

 

Shellfish  

101 Shellfish such as scallops, Nephrops, brown crab and lobster, which have less mobility and 

greater site fidelity than most mobile fish species, are likely to be affected to a greater 

degree by temporary habitat disturbance than mobile fish species. Data from ICES rectangle 

42E7 (within which the majority of the Development Area lies) for the period 2007 to 2011 

indicated the importance of scallops to commercial landings in this area, suggesting that this 

species is widespread in this region (see Chapter 18). ICES data also illustrated the fact that 

crabs, lobsters and to a lesser degree Nephrops (which is more prevalent along the Offshore 

Export Cable Corridor) will be located within the Development Area. The presence of these 

species was confirmed by site specific surveys (Appendix 13A).  

102 These species will be subject to temporary habitat disturbance, with a resultant loss of 

individuals due to direct impacts/removal. The magnitude of this effect is judged to be 

negligible as any effect will be relatively localised and intermittent, and the receptors are 

expected to exhibit high recoverability with no major impacts on the overall stock levels of 

these resources. This means that future recruitment to the area can be expected, with 

populations likely to return to non-impacted levels after two to three years (Marshall and 

Wilson, 2009).  

103 The sensitivity of this receptor is judged to be low as none of the shellfish species present in 

the Development Area have a high conservation value and the abundances of these species 

is judged to be high. Therefore, when combined with a negligible magnitude, a 

negligible/minor impact is predicted on this receptor via temporary habitat disturbance. A 

summary of impacts significance can be found below.  
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Table 13.19: Impact Summary of Direct Temporary Habitat Disturbance 

Impact Receptor Magnitude Sensitivity Significance 

Direct 
temporary 
habitat 
disturbance 

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists  Negligible  Moderate Minor 

Prey species  Low Moderate Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible  Low  Negligible/Minor 

SAC qualifying feature 
species 

Negligible  High Minor/Moderate 

Shellfish Negligible  Low Negligible/Minor 

 

Indirect Disturbance as a Result of Sediment Deposition and Temporary Increases in 

Suspended Sediment Concentrations (SSC)  

104 Construction activities within the Development Area such as dredging for seabed 

preparation of GBS, and cable laying will cause a temporary increase in SSC levels, and 

discharge of materials, discussed in detail in Section 10.5.1. In this assessment we consider 

the effects of increases in SSC in the water column and its associated deposition and direct 

release of materials as a result of dredging activities. Elevated SSC levels would also result 

from the development of scour pits around jacket leg structures, should this design option 

be used in preference to GBS. However, preparation of the seabed for GBS foundations is 

considered to be the worst case scenario for deposition and SSC impacts, and is thus the 

focus of this assessment.  

105 The background SSC (during fair weather) recorded within the Development Area is 

considered to be 15 mg l-1, with levels predicted to increase up to 80 mg l-1 during winter 

storms. For preparation of the seabed for GBS foundations very localised peaks of SSC up to 

4000 mgl-1 above background levels are predicted to occur at, and very close to, the point of 

sediment release. These high levels will dissipate quickly, with >98 per cent of the sediments 

settling out within 10 to 20 minutes and the remainder settling out within one to two hours, 

travelling a maximum of 10 km from the release point (although only a small volume of the 

finest sediment will travel >3.5 km from release point (Appendix 10A).   

106 The predicted deposition footprint from the discharge of dredged material at the 

Development Area (assessed as the worst case scenario), based on the assumed WTG layout, 

is shown in Figure 10.8. The sediment deposition footprint resulting from dredging for GBS 

foundations is likely to cover the Development Area with varying thickness, generally less 

than 3 cm, and with peaks between one metre and two metres around each WTG, OSP or 

met mast foundation (Section 10.5.1). Depositional thicknesses will be largest within the 

immediate vicinity of the release location, with this rapidly decreasing and the deposition of 

dredged material will remain within the vicinity of the Development Area. The benchmark 
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used by the marine life information network (MarLin) for assessing the impacts of 

smothering is a >5.0 cm depth of deposited sediment, which would cover a total area of 6.7 

per cent or 10.09 km2  of the Development Area.    

107 The increased SSC levels and subsequent deposition described above will affect many of the 

receptors identified in the baseline (see Section 13.4) and the potential significance of this 

impact for all receptors is discussed below, in relation to the magnitude of the effect and the 

specific sensitivity of the receptor (summarised in Table 13.16).  

Mobile Fish Species 

108 Effects of suspended sediments on fish have been recorded at all life stages, with individual 

species showing differing levels of sensitivity (Whalberg and Westerberg, 2005). In general, 

demersal species are more tolerant of increased SSC than pelagic species with the gills of 

clupeids (e.g. sprat, shad and herring) particularly susceptible to clogging. Young fish are also 

more sensitive to physical damage due to decreased gill dimensions. Estuarine species are 

the most tolerant to high SSC due to the high sediment loads they experience within their 

natural environment.    

109 Generally, avoidance reactions in mobile fish are generated by sediment levels of tens of 

milligrams per litre (mgl-1) with lethal concentrations reported in the thousands of mgl-1 

(Engell-Sørensen and Skyt, 2003). In reality however, particle size and exposure time will also 

affect the response and effects of fish species, as will their prior acclimatisation to short 

term increases in suspended sediments, e.g. from storm events, as would be expected in the 

Development Area. Avoidance of the area by mobile fish species, as predicted to occur due 

to increased SSC, will be of a short duration and SSC is likely to drop to 100 mg l-1 or less 

within about 100 m of the discharge point (Section 10.5.1). Therefore, the magnitude of 

effect of increased SSC and deposition on mobile fish species is judged to be negligible as 

this effect is predicted to be intermittent and not likely to affect the overall stock of any 

mobile fish species, which will simply avoid the area until levels return to acceptable levels.  

110 The increased SSC levels and deposition has the potential to impact on the spawning 

habitats of species that are known to overlap with the Development Area. Increases in SSC 

can cause pelagic fish eggs (such as those laid by cod and plaice, which are known to spawn 

in this study area) to sink and experience higher mortality rates.  For cod eggs these effects 

result from SSC of greater than 100 mgl-1. Lethal and sub-lethal effects on fish larvae through 

reduced sight and therefore impacts on feeding have been recorded (Engell-Sørensen and 

Skyt, 2003). Lethal effects of suspended sediments to pelagic eggs are however predicted to 

be of low magnitude due to the highly localised extent and short duration of high SSC (peaks 

of up to 4,000 mgl-1 which typically drop to 100 mgl-1 or less within about 100 m of the 

discharge point Section 10.5.1). High suspended sediments also have the potential to 

exclude spawning adults from spawning areas, reducing the available habitat for this activity. 

A number of spawning grounds have been recorded as being present within the 

Development Area and reported threshold levels of fish to suspended sediments can be 

used to assess the effects of the Wind Farm and associated OfTW in the Development Area. 

As with non-spawning adults a number of factors, e.g. exposure time, particle size and prior 
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acclimation will lead to variations in tolerances, however  in general, avoidance reactions are 

typical at sediment levels of tens of mgl-1 with lethal concentrations reported in the 

thousands of mgl-1 (Engell-Sørensen and Skyt, 2003).  

111 Overall, the magnitude of this effect on mobile fish species is judged to be negligible when 

considered against the criteria in Table 13.15, as temporary increases in SSC and/or 

deposition from construction activities will only have a very small effect on the size or 

structure of mobile fish stocks in this region. Combined with a receptor sensitivity of low, 

this results in an impact prediction of negligible/minor for mobile fish species. 

Hearing Specialists  

112 In general, pelagic species, such as herring are less tolerant to increased SSC than demersal 

species with the gills of clupeids (e.g. herring, sprat and shad) particularly susceptible to 

clogging. Cod, as a demersal species, is more tolerant. However, as per mobile fish species 

avoidance of the area by hearing specialists, as predicted to occur due to increased SSC 

plumes, will be of a short duration and SSC are likely to drop to 100 mg l-1 or less within 

about 100 m of the discharge point (Section 10.5.1). 

113 The Development Area does not overlap with recorded herring spawning grounds (the only 

marine demersal spawner within this receptor group) but these are located approximately 

4.5 km to the north and 35.8 km to the south of the Development Area. If sediments 

released from the construction process were subsequently transported and deposited onto 

herring spawning grounds, with their discrete habitat characteristics, scope for an impact on 

this receptor would arise. However, the outputs of the sediment plume modelling indicate 

that the majority of SSC liberated via seabed works during construction will be re-deposited 

within 3.5 km of the release point, and discharged dredged material will remain within the 

vicinity of the Development Area (Figure 10.8). A key point to remember is that the sediment 

is being deposited from the Development Area itself and is therefore likely to have the same 

characteristics (PSA) as the receiving environment it is transported to. Therefore, large-scale 

changes in the sediment characteristics of adjacent herring spawning grounds via sediments 

released from the construction phase is not expected, and the magnitude of effect is judged 

to be negligible.  

114 Overall, the same conclusions with respect to mobile fish species apply for this specific 

receptor. However, due to the increased sensitivity (moderate) assigned to this receptor, the 

combination of negligible magnitude of effect and moderate sensitivity results in a minor 

impact being predicted. 

Prey Species 

115 The key prey species considered with respect to this potential impact is sandeel. As sandeels 

spend a large proportion of their life cycle buried within the sediments, smothering following 

increased SSC has the potential to directly impact this species through physiological effects 

(gill clogging etc.). Noting the specific habitat preferences for this species, sediment 

deposition also has the potential to alter the dominant particle size distribution in an area, 
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thus rendering the habitat less suitable for sandeels and therefore, creating another source 

of potential impact.  

116 With respect to smothering of adult sandeels, little data exists for assessing the impact of 

smothering, however the effect to the sandeel population is likely to be minimal as only a 

small proportion of overall sandeel habitat in the wider region (i.e. that area subject to the 

greatest depositional depths), are likely to be lost to burial impacts. It is also assumed that 

sandeels have the ability to cope with temporary increases in SSC and subsequent deposition 

due to these effects happening naturally via winter storm events. However, from a 

precautionary standpoint, burial by sediment deeper than 5.0 cm (benchmark level assessed 

by MarLin) is considered to be fatal, and 6.7 per cent of the Development Area may be 

impacted to this degree. However, the baseline studies indicated that very little habitat 

within the Development Area was identified as being of prime suitability for sandeels. 

Furthermore, site specific surveys and MSS survey data indicate that sandeels are not 

present in large numbers within the Development Area, relative to the regional area.  

117 In terms of the potential for sediment deposition to result in long-term changes in the 

existing seabed sediment characteristics, which could make this habitat unsuitable for 

sandeels (noting the discrete habitat preferences for this species), outputs of the physical 

modelling done for this EIA indicate that the sediment that will be re-deposited following 

mobilisation via construction activities will be the same as that which already exists in any 

affected areas (i.e. no “new” sediment will be deposited in this area – rather existing 

sediments will simply be mobilised into the water column and then settle out in the same 

vicinity). Therefore, whilst there may be some short-term change to the existing PSA 

distribution following deposition, it is predicted that residual tidal currents will act on any 

deposited sediments, such that the seabed sediment characteristics of the Development 

Area will return to those that existed pre-disturbance. Even if a change in PSA was to occur 

this is unlikely to affect sandeel stocks as sandeel habitat mapping (Appendix 13B) and site 

specific surveys revealed few sandeels to be present at the Development Area.  

118 Increased sediment deposition on sandeel eggs deposited in spawning grounds on, or in, the 

sediment may lead to a reduction in hatching success due to a reduced oxygen uptake, 

although threshold levels have not been quantified. The effects of sediment deposition on 

areas of sandeel spawning habitat are however, likely to be minimal, as only a small 

proportion of the eggs (i.e. those subject to the greatest depositional depths), are likely to 

be lost to burial impacts.  

119 In conclusion, it is accepted that there will be some effect on sandeels and their spawning 

habitats due to direct smothering effects via sediment deposition, however, the magnitude 

of this effect is judged to be low as this effect will be intermittent and will only have very 

small (if any) impacts on the overall size or structure of the wider sandeel stocks in this part 

of the North Sea. No long-term overall change in the sediment characteristics of the 

Development Area are predicted either via sediment deposition, therefore, the magnitude of 

this effect is also judged to be low. Thus, with a receptor sensitivity of moderate, a 

minor/moderate impact is predicted.  
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Electro-sensitive Elasmobranchs 

120 The same magnitude conclusions with respect to mobile fish species apply for this specific 

receptor, as temporary increases in SSC and/or deposition from construction activities are 

unlikely to have an effect on the size or structure of elasmobranchs populations in the 

region. The sensitivity of this receptor is low, therefore combined with the negligible 

magnitude of effect a negligible/minor impact is predicted. 

SAC Qualifying Feature Species 

121 In general, the mobile nature of fish species allows avoidance of areas of adverse conditions, 

which will be unlikely to significantly affect a population, provided such conditions are 

temporary. In the case of migratory fish species however, the significance of such 

occurrences is potentially heightened as a result of the potential for such conditions to 

constitute a barrier to the movement of fish along specified migration routes (ABPmer, 

2011). All of the Annex II fish species in the Habitats Directive (92/43/EEC) undergo 

migrations between freshwater and the sea at some stages in their life cycles and therefore 

significant increases in SSC could present a barrier to migratory pathways (Posford Duvivier 

Environment and Hill, 2001).  

122 Some delay in migration may result from avoidance, and this is of note, as delays have been 

reported as being potentially associated with reduced survival rates (ABPmer, 2011). 

Suspended sediment levels, and resulting increased turbidity, are reported to affect 

salmonids, with effects including avoidance predicted. However, estuarine fish generally 

show tolerance to variations in suspended sediment loadings and turbidity as a result of 

natural adaptation to living in a dynamic and environmentally variable habitat (ABPmer, 

2005). The Habitats Regulations Appraisal of Draft Plan for Offshore Wind Energy in Scottish 

Territorial Waters report (ABPmer, 2011) provides a good basis for assessment and states 

the occurrence of increased SSC would only be significant should the conditions extend 

across the entire width of the water body comprising the migration route at any given point, 

otherwise fish will be expected to be able to move around the area of adverse conditions, 

avoiding impacts, and thus not inhibiting migration.  

123 Threshold levels have also been identified to some degree with salmon avoiding levels above 

100 mg kg-1 (exposure over one hour) and lethal effects seen in juvenile salmon between 

1,000 and 49,000 mg kg-1 (exposure over four days) (Newcombe and MacDonald, 1991). 

Effects have also been noted for Pacific salmon and trout with juveniles surviving for three to 

four weeks in SSCs of 300 to 750 mgl-1, which were increased to 2,300 to 6,500 mg l-1 for 

short periods (FARL, 1995). Sub-lethal pathological effects included increased mucus 

production over the body and gills, and at very high suspended sediments, evidence of 

abrasion and damage to the gill filaments was noted (FARL, 1995). Sea trout have been 

shown to tolerate similar levels of suspended sediment as salmon (Newcombe and 

MacDonald, 1991).  

124 Overall, the magnitude of this effect is judged to be negligible due to the small proportion of 

the overall water column that would be subjected to increased suspended sediments and 
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the fact that any such plume effects would not be expected to impact the overall size or 

structure of Annex II fish populations. The Development Area does not encompass an 

estuary mouth and as such does not form an unbroken barrier to migration. All diadromous 

species spend time within the river and estuary environments where SSC levels are 

considerably higher than those present within the open sea, and as such they are likely to 

have an increased tolerance to suspended sediments. While some small scale and temporary 

avoidance may occur this is not at a scale where migration would be hindered significantly. 

125 Due to their conservation importance (qualifying features on SACs), the sensitivity of this 

receptor group is defined as high. Therefore, combined with a negligible magnitude, a 

minor/moderate impact is predicted. 

Shellfish  

126 Key shellfish species known to occur within the Development Area and thus be at risk of 

effects of sediment deposition and increased suspended sediments include scallops and 

Nephrops, although the former species is more common in the Development Area (Nephrops 

are more associated with habitats along the Offshore Export Cable Corridor). 

127 Increased sediment levels will have a negative impact on filter feeders such as scallops 

through damage to feeding apparatus, and subsequent reduction in growth rates (Bricelj and 

Shumway, 1991). It is however, considered that recoverability after the cessation of the 

impact (when magnitude of the effect is below MarLIN benchmark of an arbitrary short 

term, acute change in background SSCs e.g., a change of 100 mg l-1 for one month) is likely to 

be high (Marshall and Wilson, 2009). 

128 Scallops buried by less than 5.0 cm of sediment are considered to be able to lift themselves 

clear of deposited sediments, and as such, outside of this area no impact of smothering is 

expected (Marshall and Wilson, 2009). Burial by sediment deeper than 5.0 cm (benchmark 

level assessed by MarLin) is thus considered to be fatal according to a precautionary 

standpoint, and a total area of 10.09 km2 (or 6.7 per cent) of the Development Area will be 

impacted to this degree. This area is considered to be negligible in relation to the wider area 

in which scallops are predicted to exist (scallop grounds are located around the UK on the 

Scottish east and west coasts, in the Irish Sea and the English Channel (see Figure 18.7)), and 

as such the magnitude of the smothering effect on scallops is assessed as negligible. 

129 For other shellfish species (crab and lobster) increased SSC and smothering effects are not 

predicted to be greater than negligible magnitude. These species are tolerant of increased 

suspended sediments, although some reduction in feeding efficiency may occur (Neal and 

Wilson, 2008). Furthermore, these species are mobile and can move outside of the affected 

area if necessary. Smothering may cause some temporary displacement of these mobile 

invertebrates if sedimentary conditions change markedly, however, due to their mobility and 

ability to burrow out of sediments, no mortality is predicted (Neal and Wilson, 2008).   

130 As such, the magnitude of effect of increased suspended sediments and deposition on 

mobile macro-invertebrates is considered negligible. The sensitivity of these receptors is 
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considered low, and as such a negligible/minor impact is predicted. A summary of impacts 

significance can be found below.  

Table 13.20: Impact summary of Indirect Disturbance as a Result of Sediment Deposition 

and Temporary Increases in SSC   

Impact Receptor Magnitude Sensitivity Significance 

Indirect 
disturbance as 
a result of 
sediment 
deposition and 
temporary 
increases in 
suspended 
sediment 
concentrations 
(SSC)   

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists  Negligible  Moderate Minor 

Prey species  Low  Moderate Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible  Low Negligible/Minor 

SAC qualifying 
feature species 

Negligible High Minor/Moderate 

Shellfish Negligible  Low Negligible/Minor 

 

Barrier Effects, Disturbance or Mortality, Physical and Auditory Injury Associated with 

Construction Noise 

131 The following impact assessment considers the potential for subsea noise generated by 

construction activities to impact fish and shellfish receptors. Outputs of a project-specific 

noise modelling study have been used to inform this assessment, with noise contours 

related to different responses (death, injury, avoidance) for selected reference species 

overlain onto spawning ground distribution maps, to show the potential for these noise 

levels to effect spawning activity of certain species. More details with respect to this 

approach are provided below. 

132 A variety of sources of noise from construction activities, including drilling, rock placement, 

vessel traffic, piling and dredging may elevate noise levels at the Development Area and 

cause adverse effects on fish. The effects of piling have received particular attention because 

of concerns regarding the very high sound levels generated, at a relatively broad bandwidth 

(Nedwell and Howell, 2004).  

133 Thresholds against which to assess effects on fish have been established and are 

summarised below (from Nedwell and Brooker, 2008) and detailed in Chapter 11 Section 

11.5; 

 Lethal effects: peak to peak levels exceed 240 dB re.1 μPa, or an impulse of 100 Pa.s; 

 Physical injury, e.g. damage to swim bladders or other organs: occurs where peak to 

peak levels exceed 220 dB re.1 μPa, or an impulse of 35 Pa.s; and 

 Traumatic hearing loss: predicted to occur with sound levels of 130 dBht  (see glossary 

and Section 11.5.4). 
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134 Below these levels, behavioural and physiological responses are displayed which may affect 

important activities such as feeding, spawning and migration. For the purpose of this 

assessment, the dBht (species) perception unit has been used as the basis of the 

assessment. The dBht metric is a measure of perception, i.e. the amount a certain noise is 

above the hearing threshold (ht) of various species. By way of illustration, 0 dBht is the 

hearing threshold where sound begins to be perceived (heard) by a species. Species-

specific dBht
 metrics have been developed via audiograms and these are used in this 

assessment for selected species. The use of this metric enables recognition of the fact that 

the same level of sound will have different effects on different species depending on their 

sensitivity to noise (which is in turn linked to physiological differences) that result in fish 

being defined as hearing specialists or hearing generalists (see below). Table 13.21 provides 

a summary of the dBht noise criteria adopted for this assessment.  

Table 13.21: Noise Assessment Effect Criteria 

Level dBht (Species) Effect 

≥ 75 

 

Mild avoidance reaction by the majority of individuals. At this level 
individuals will react to the noise, although the effect will probably be 
transient and limited by habituation. 

≥ 90  Strong avoidance reaction by virtually all individuals. 

> 110  Tolerance limit of sound; unbearably loud. 

> 130 Possibility of traumatic hearing damage from single event. 

 

135 Effects of noise on fish, ranging from behavioural changes, avoidance and physical damage 

and death, are becoming more widely understood and have been assessed specifically for 

offshore wind farms (Nedwell and Howell, 2004). Effects are species specific and can be seen 

in all life stages, from eggs and larvae to mature adults. There is large variation in the 

anatomical, behavioural and physiological variation among fish which affect the way various 

species detect and process sound (Nedwell et al., 2004). Despite this variability, two general 

categories can be identified: 

 Hearing generalists (without a swim bladder or it is poorly developed or not connected 

to the inner ear, e.g. dab or sandeels); and 

 Hearing specialists (with a swim bladder connected to the inner ear, e.g. herring, shad or 

sprat. Cod are also included in the hearing specialist category as although their swim 

bladder is not connected to the inner ear, the anterior part of the swim bladder is in 

close proximity). 

136 Recognition of this fact has been the basis of assigning a discrete receptor group titled 

“hearing specialists” to this entire fish and shellfish impact assessment process. It should be 

assumed that the description of noise impacts on hearing specialists in this assessment 
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relates to this specific receptor, all other receptor groups are therefore ‘hearing generalists’. 

Further details on the hearing specialist receptor group are provided in Section 13.4.4.  

137 For the Development Area, a specific underwater noise study was carried out (Chapter 11 

and Appendix 11A), which highlights the significantly larger impact range during piling than 

all other construction activities. Considering up to two piling vessels would potentially be 

working at one time anywhere within the Development Area, the spatial extent of effect 

zones on selected species of fish have been calculated assuming piling taking place at two 

locations concurrently. Noise was modelled for two pile locations - one in the north-east and 

one at the south-west of the Development Area which were considered to be the worst case 

location for salmon and herring. Section 11.3 details the rationale and piling scenarios used 

for the noise modelling undertaken to inform this chapter. The noise contours from the 

worst case piling durations (predicted to result from encountering harder ground conditions) 

have been used throughout this assessment. Effect zones, as determined by the underwater 

noise modelling for impact piling, for a number of species are displayed in Table 13.22 

below. Where no overlap was shown for noise contours of the two modelled piling locations, 

impact areas have been summed.  

138 Dab and sea trout were modelled as representatives for fish hearing generalists, with herring 

used to assess the impacts on fish hearing specialists, such as themselves, shad and sprat. 

Cod has also been modelled as although this species is defined broadly as a hearing 

generalist it is thought to be more sensitive to noise than other hearing generalists, although 

not as sensitive as specialists such as herring. Therefore, for the purpose of this assessment 

and in line with a precautionary approach, cod is defined as a hearing specialist alongside 

herring, shad and sprat. Potential impacts of subsea noise from piling on salmon has also 

been modelled due to the fact that this species is likely to undertake migrations through the 

Study Areas en route to rivers where they spawn and that this species represents a 

qualifying feature of several SACs in the wider region. Noise modelling data for sandeel (with 

sand lance (Ammodytes spp.) as a surrogate) are also presented (no audiograms exist for 

sandeel and sand lance are morphologically and physiologically similar to sandeel therefore 

can be used as a surrogate). No noise modelling was undertaken for shellfish as they are not 

considered sensitive to noise. 

139 For consistency of approach with other impact assessments within this chapter, each species 

that has had noise modelling outputs generated has been assigned to one of the receptor 

groups defined in Table 13.14. It should be noted the electro-sensitive elasmobranchs and 

shellfish are considered hearing generalists for the purpose of this assessment. Due to the 

potential impact of noise on fish and their spawning aggregations, the noise contours 

produced through the modelling have been overlaid onto maps of known spawning grounds 

(Coull et al., 1998 and Ellis et al., 2012) in the wider region in order that the magnitude of 

the effect can be quantified.     
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Table 13.22: Impact Range Areas for Selected Species Assessed via Noise Modelling 

(assuming two piling vessels operating simultaneously) 

Receptor Species (or 
surrogate species) 

Impact Range Areas (km2) predicted to result 
from impact piling 

130 dBht 90 dBht 75 dBht 

Hearing 
specialist 

Herring 0.20 2,472.94 9,222.56 

Cod 0.20 1,821.00 7,452.00 

Mobile fish 
species 

Dab 0.01 42.54 1,119.25 

Sea Trout - 0.41 20.69 

SAC qualifying 
feature species 

Salmon 0.01 13.89 475.08 

Prey species Sand Lance 
(Ammodytes spp) - 
surrogate for sandeel 

- 0.17 11.70 

 

140 Complete installation for all piles will occur within a two year period during the construction 

phase, although piling will not be constant throughout this period (taking up only 11 to 23 

per cent of the construction period). Over this period, due to the high levels of noise 

produced by piling, effects are predicted on a lethal, physical damage and behavioural scale. 

However soft start procedures will reduce the magnitude of the effect, allowing many fish to 

leave the area before suffering lethal effects and physical damage, and consequently minor 

behavioural effects are more likely. 

Mobile Fish Species (Hearing Generalists) 

Mortality, Physical and Auditory Injury 

141 The noise modelling scenario is based on the assumption of two piling vessels working 

concurrently in the Development Area. The resultant area affected by noise levels that is 

likely to cause mortality, physical and auditory injury in dab (>130 dBht), is restricted to a 

maximum of 0.01 km2 (0.015 per cent of the Development Area) (Figure 13.13). It should 

also be noted that the implementation of soft-start procedures will result in many fish being 

displaced from the area of effect before noise levels reach the levels that injury and 

mortality are predicted. The magnitude of this effect is judged to be negligible as any death 

or injury of fish species has little potential to create impacts on the size and structure of the 

overall stock. The sensitivity of this receptor is judged to be low, therefore, with respect to 

mortality, physical injury, and auditory injury due to piling noise, a negligible/minor impact is 

predicted on mobile fish species (hearing generalists). 
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Figure 13.13: Mobile Fish Species (hearing generalist) Noise Contour Plot for Simultaneous 

Piling in the Development Area (Dab Used as a Surrogate) 

 

Behavioural Responses 

142 With respect to behavioural responses on mobile fish species (hearing generalists), the 

spatial extent of areas affected by noise levels that will produce strong avoidance (90 dBht 

(dab)) and mild avoidance (75 dBht (dab)) responses exceeds the boundary of the 

Development Area. The sensitivity to noise impacts of hearing generalists is accounted for 

within the assignment of magnitude of effect, as noise levels are weighted for certain 

species to calculate areas of effect for differing response levels (the dBht metric – see Table 

13.22). However, despite thresholds being set for certain broad ranging effects, within the 

avoidance and behavioural effects thresholds the actual physical response is still relatively 

uncertain and variable. Mueller-Blenkle (2010) highlights behavioural effects such as 

increased swimming speed and freezing responses in sole. However, the same author also 

identifies the variability of response to noise on an individual basis for the same species. 

143 Avoidance and behavioural responses to subsea noise could result in decreased feeding 

activity, the potential avoidance of spawning grounds, and also potentially a barrier to 

migration. Whilst the former impact is unlikely to cause long term effects on wider fish 

populations, due to the widespread distribution of similar feeding grounds, behavioural 

responses such as avoidance, that impact on spawning and subsequent recruitment could 

have longer lasting consequences at a population/stock level. Thus there are concerns that 

piling noise can affect the behaviour of the fish that congregate on spawning grounds, which 

may in turn effect breeding success and therefore the stock as a whole. Therefore, the 
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impacts of noise on fish species is discussed in the context of the potential effects on 

adjacent spawning grounds. The same could also be said for any effect that causes a 

complete barrier to migration, in particular for species such as sea trout and sparling, all of 

which have been specifically identified by consultees (see Section 13.2) as species requiring 

assessment in relation to potential barriers to migration due to noise.  

144 In addition to noise modelling of hearing generalists, using dab as the surrogate species, the 

noise modelling also considered potential impacts on sea trout (although it should be noted 

that this species does not form a qualifying feature of any SAC). The sensitivity of sea trout 

was investigated in respect to both pile driving and vibro piling in Southampton water (Gill 

and Bartlett, 2010). The results of this study showed no impact at a distance of 400 m from 

the noise source, however, the source levels were much smaller than those proposed for the 

Project. Project-specific noise modelling for sea trout undertaken for the piling within the 

Development Area indicated that levels of 75 dbht (mild avoidance reaction) do not extend 

beyond 2 km from the source (Figure 11A.41). Therefore, impact areas for sea trout during 

piling at the Development Area are small, with strong avoidance (90 dbht) predicted to occur 

less than 0.5 km from noise source and behavioural changes less than 2 km from the source. 

Detailed information on the migratory patterns of sea trout is relatively limited but, as per 

the conclusions with regard to salmon (see below), migration of this species to natal rivers is 

not predicted to be significantly impacted by piling noise as a complete barrier to migration 

will not be created.  

145 Sparling are known to be present within the rivers Forth and Tay (SNH consultation, 2011). 

However, this species is not identified as a hearing specialist, and as they are predominantly 

estuarine species, only limited interactions with the Development Area are predicted and no 

barrier to their migration due to noise from piling is predicted.  

146 In summary, for fish hearing generalists, including dab and sea trout, the noise impact areas 

that will produce behavioural responses (avoidance) as predicted by the noise modelling are 

small in proportion to the spatial extent of similar areas in the wider region, resulting in a 

low magnitude of effect using the criteria in Table 13.15. The sensitivity of the mobile fish 

receptor group is defined as low, therefore a minor impact is predicted on mobile fish 

(hearing generalists) due to subsea noise generated via piling in the construction phase. 

Hearing Specialists 

147 The following assessment presents the findings of the noise modelling on fish hearing 

specialists. Herring, shad and sprat are considered hearing specialists (Enger et al., 1993; 

Kastelein et al., 2008; Blaxter et al., 1981; Nedwell, 2004). Cod is also moderately sensitive 

to noise, hence for the point of view of this assessment, is considered a hearing specialist. As 

per above for hearing generalists, potential impacts via mortality and injury (physical and 

auditory) are discussed separately to potential behavioural responses. 

148 As described above, noise itself will not affect spawning habitats; however there are 

concerns over the effects of piling noise on these species particularly in areas where greater 

densities congregate for spawning. Therefore, the effects of piling noise on adult fish 
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congregating on spawning grounds are discussed and then placed in the context of potential 

overlap of noise effects with adjacent spawning grounds. Herring spawning grounds are 

known to exist 4.5 km to the north (Buchan/Shetland population off the Aberdeen coast) 

and 35.8 km to the south of the Development Area (Banks population off the Berwickshire 

coast). No spawning grounds are noted to occur within the boundaries of the Development 

Area (Coull et al., 1998).  

149 The piling noise predicted could potentially impact herring from the Buchan population off 

the Aberdeenshire coast as well as the banks population along the Berwickshire coast. Adult 

herring migrate from offshore feeding grounds from mid-August peaking in September and 

lay eggs on gravel substrates at these spawning grounds. On hatching, the larvae moves 

passively in a southerly direction on currents to coastal nursery areas along the east coast of 

the UK. The potential for an interaction exists between adults migrating to spawning 

grounds at the Buchan and Banks spawning grounds. In addition, larvae moving to nursery 

grounds following hatching could potentially be exposed to elevated levels of noise during 

piling. Development of sensory hearing organs occurs in late stage larvae and so effects on 

the larval population from piling noise will be limited. Piling noise could evoke an avoidance 

response in adult and juvenile herring resulting in temporary avoidance by individuals during 

construction. Larvae from the spawning grounds further north around Orkney and Shetland 

also support some of the Buchan sub-population however ocean currents are assumed to 

carry larvae to nursery grounds in the Moray Firth and across the North Sea towards 

Denmark (Nichols, 1999), and will therefore not interact with the works in the Development 

Area (Figure 13D.2). Larvae from the Banks spawning areas will move south away from the 

Development Area.  

150 Although Ellis et al., (2012) suggested that herring could spawn over a much larger area, the 

Herring Spawning Study (Appendix 13D) concluded, after thorough review of IHLS (Figure 

13.14), IBTS, commercial fishing and site specific fish and benthic data, that there was little 

evidence of significant spawning outwith the spawning areas defined by Coull et al. (1998) in 

the Regional Study Area. Therefore, for the purpose of this assessment, the established 

herring spawning grounds as presented by Coull et al. (1998) are used as the basis of the 

discussion of impacts of the various noise contours. This is however, judged to be a very 

precautionary approach as when larval data for the period 1991 to 2011 is analysed, it is 

clear that spawning activity (defined by consistent presence of >50 larvae/m2) is not 

uniformly distributed across the Coull et al. (1998) spawning grounds, but rather 

concentrated in the northern part of this ground (off the north eastern Aberdeenshire coast) 

and also the southern spawning ground associated with the Banks component (south of the 

Development Area).  

151 With respect to potential impacts on sprat spawning aggregation, sprat utilise coastal and 

offshore waters during spawning and release their eggs into the water column (Whitehead, 

1986). As a result spawning grounds are widespread around the North Sea and not limited to 

specific benthic habitats.  

152 Cod are also pelagic spawners that release eggs into the water column at all depths and are 

not dependant on specific benthic habitats. Cod spawning grounds are distributed all over 
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the North Sea but mainly in offshore waters particularly north west of the Dogger Bank 

(ICES, 2006). 

153 With reference to shad, both allis shad and twaite shad are known to use the coastal shelf 

for migrations, however records of shad species in the nearby vicinity of the Development 

Area and the Offshore Export Cable Corridor are rare. Furthermore, the only known Scottish 

spawning area is found on the west coast in riverine environments, therefore interactions of 

shad species with both the Development Area and Offshore Export Cable Corridor is 

considered highly unlikely. Given the rarity of shad in the Study Areas they are not 

specifically assessed, however taking the precautionary principle the magnitudes of effect on 

sprat could be applied to shad if necessary. 

Mortality, Physical Injury and Auditory Injury 

154 The impact area for herring at 130 dBht (injury) is 0.2 km2 (see Table 13.22). This represents a 

maximum of 0.27 per cent of the Development Area, if two piling vessels were working 

simultaneously. Data from the baseline surveys and also review of ICES landings data 

indicates that the distribution of herring within the Development Area is limited. Low 

numbers of adult herring were recorded in the site-specific surveys and the lack of landings 

of this species in the relevant ICES rectangle over the period 2007-2011 also illustrates this 

fact. Furthermore, IHLS data suggests spawning aggregations are greatest to the north of the 

Development Area. The limited spatial extent of noise levels resulting in mortality or injury 

(physical or auditory) is highly unlikely to overlap with aggregations of herring congregating 

on spawning grounds. 

155 It is assumed that the impact area for injury to sprat will be the same based on similar 

acoustic sensory abilities. ICES report that sprat are abundant and widespread (ICES, 2006) 

and that nursery and spawning grounds are ubiquitous around the North Sea. The area 

around the Development Area does not have any particular importance to the North Sea 

sprat population, that would attract high densities to the Development Area. As the impact 

area for injury is spatially restricted to the immediate vicinity of the piling location there is 

no risk of a significant proportion of sprat populations being injured during piling operations.  

156 Distributional data collected during IBTS and reported by ICES indicate that cod are 

widespread across the North Sea (ICES, 2006). Highest densities of adults have been 

recorded between Shetland and the North Sea and highest densities of sub adults have been 

reported in deeper waters further offshore in the North Sea. As a pelagic spawner, cod are 

not restricted to specific habitats during the spawning season. Spawning grounds for the 

species are therefore widespread across the North Sea (Ellis et al., 2012). Although cod may 

be present around the Development Area, no substantial aggregations will be present that 

would pose a risk to the status of the stock. The area of mortality, physical injury and 

auditory injury will only occur within the immediate vicinity of the piling location and 

therefore does not pose a significant risk to the North Sea cod stock.  

157 Therefore, the magnitude of this effect is judged to be negligible as the limited spatial extent 

of this effect should only have a small impact on the overall size or structure of wider 
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herring, sprat, and cod stocks in the region. The sensitivity of the hearing specialist receptor 

is judged to be moderate. Therefore a minor impact on hearing specialists via injury (physical 

and auditory) and mortality from piling noise is predicted.  

Behavioural Responses 

158 The impact areas for herring at 90 dBht and 75 dBht are 2,473 km2 and 9,223 km2 respectively 

(see Table 13.22). These 90 dBht (strong avoidance) and 75 dBht (mild avoidance) behavioural 

effect areas exceed the boundary of the Development Area and overlap with adjacent 

herring spawning grounds as defined by Coull et al. (1998). Therefore, scope exists for noise 

generated by piling to create behavioural responses (avoidance) in adult herring that may 

potentially deter them from congregating on these spawning grounds and therefore, lead to 

an adverse impact on spawning. Were this to occur, there could be knock-on effects on 

recruitment and the overall spawning stock biomass for this species.  

159 The total area of herring spawning grounds (as defined by Coull et al., 1998) that will be 

impacted by these strong avoidance (90 dBht (herring)) and mild avoidance (75 dBht (herring)) 

reaction noise levels is 542 km2 and 3,008 km2 respectively. This equates to 0.4 per cent and 

2.5 per cent of the total UK spawning grounds (Figure 13.14; Coull et al., 1998). Mild 

avoidance reaction noise effects (75 dBht (herring)) reach both Buchan and Banks spawning 

areas while the strong avoidance (90 dBht (herring)) impact area only interacts with the 

northern spawning area. To determine the effects on sub-populations of herring the area of 

overlap of noise contours has been calculated as a component of the spawning grounds that 

support the Shetland/Buchan and Banks sub-population separately. Spawning grounds to 

the north of the Development Area around the Aberdeenshire coast and around Orkney and 

Shetland are considered to support the Shetland/Buchan population. Spawning grounds to 

the south including those around the south-east of Scotland and Northumberland coastlines 

and the east Yorkshire coast down to the Humber and the Wash are considered to support 

the Banks spawning component. The 90 dBht (herring) and 75 dBht (herring) contour will 

coincide with 1.4 per cent and 5.6 per cent of the spawning grounds available to the 

Shetland/Buchan sub-population respectively. To the south the 90 dBht (herring) will not 

coincide with any spawning grounds associated with the Banks sub-population. However, 

the 75 dBht (herring) will coincide with 4.9 per cent of the Banks spawning sub-population.  
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Figure 13.14: Noise Contour Plot for Simultaneous Piling Superimposed onto Herring 

Spawning Grounds with IHLS Data 

 

160 It is important again to reiterate that this assessment is judged to be highly precautionary as 

it assumes that the entire spawning grounds as defined by Coull et al. (1998) support a 

uniform level of spawning activity. The review of the IHLS data for the period 1991 to 2011 

(Figure 13.14) indicates that spawning does not occur uniformly across these areas, but 

instead is focussed in more discrete areas. Therefore, the areas of actual spawning grounds 

where piling noise may cause a strong and/or behavioural responses to the aggregations of 

spawning adults are likely to be less than the areas presented here, meaning that the 

percentage of total UK spawning grounds predicted to be affected will also be less than 

presented. In addition the actual effects on herring spawning behaviour of such noise levels 

are relatively unknown, and while behavioural changes are predicted to occur within 

spawning grounds, following a study on overhead vessel traffic it is theorised that herring 

engaging strongly in spawning activity have higher reaction thresholds to threatening stimuli 

(including noise) than are normally found (Skaret et al., 2005). 

161 Potential high intensity nursery grounds for herring have been reported along most of the 

east coast of the UK (Ellis et al., 2012). Low intensity nursery grounds have been mapped 

across the entire western North Sea from Shetland to the Southern Bight. Displacement of 

juveniles from within the 90 and 75 dBht (herring) noise contour may result in temporary 

displacement. However, extensive alternative nursery resources exist to support the juvenile 

population. Therefore, any impacts on recruitment to the nursery stock as a result of 

disturbance from piling noise will be negligible.  
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162 Potential behavioural impacts on herring must be assessed based on the overall health of 

the stock and any potential exclusion effects that may result in reduced recruitment success 

and thus long term viability of the stock. The significance of any noise impacts would be 

greatly increased were it able to be demonstrated that the behavioural responses predicted 

to occur would impact spawning activity to a degree that the viability of the overall stock 

was compromised. However, for this particular assessment, whilst it is accepted that noise 

levels sufficient to result in both strong avoidance and mild avoidance reactions in herring 

will overlap with adjacent herring spawning grounds, the evidence available, in the form of 

up-to-date knowledge of the wider status of North Sea herring stocks and review of IHLS, 

IBTS and commercial fishery data, indicates that these impacts will not significantly influence 

the size or structure of the wider herring stocks in this region. Conclusions presented in the 

ICES Herring Assessment Working Group (HAWG) report 2012 state that the North Sea 

herring stock is currently at full reproductive capacity and harvested sustainably with 

increases of over 95 per cent in the Total Allowable Catch (TAC) for 2012 (ICES, 2012). Any 

minor temporary displacement effects resulting from piling will not result in a significant 

increase in mortality that would be detrimental to the Shetland/Buchan sub-population or to 

the North Sea herring stock as a whole. 

163 In conclusion, the area of overlap between the 75 and 90 dBht noise contours represent only 

a small area of the spawning grounds associated with both the Banks (4.9 per cent and 0 per 

cent respectively), and Shetland/Buchan (5.6 per cent and 1.4 per cent respectively) sub-

populations which exhibit large variations in extent year on year. The spawning grounds 

affected lie on the periphery of much wider spawning areas, and IHLS and commercial catch 

data suggests that spawning intensity is greater further north than the 75 dBht (herring) 

noise contour. Furthermore, spawning activity is highly variable year on year, driven largely 

by environmental variables (Hufnagl and Peck, 2011). As herring (and sprat) are highly 

mobile species any avoidance of the noise contour area during piling will not result in 

exclusion of individuals from the wider available spawning locations. In addition, herring 

have been reported to shift to alternative spawning locations between generations (Schmidt 

et al. 2009). In the 1960’s natural shifts in spawning ground usage were reported from areas 

around Buchan up to Shetland and then back again (Bainbridge and Forsyth, 1972). This 

ability to do so is hypothesised as a buffer against any environmental stressors acting on a 

population. However, it provides an indication of the ability of herring to adapt and use 

alternative suitable spawning grounds when necessary. 

164 Consequently, the magnitude of this effect is judged to be moderate, based on the 

definitions in Table 13.15 and conservative assumptions made in the assessment. Coupled 

with a receptor sensitivity of moderate, a moderate impact is predicted as a result of piling 

noise causing behavioural impacts on herring that may congregate on local spawning 

grounds.  

165 As cod (Figure 13.15) and sprat spawning grounds occur across much of the North Sea, 

displacement of adults during the respective spawning seasons will not affect the spawning 

success of these species. Nursery grounds for cod and sprat are common and widely 

distributed. Any juveniles displaced from nursery areas will not experience a significant 
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reduction in nursery resources that could affect recruitment to the spawning stock biomass. 

These species are considered to have a moderate sensitivity, and due to the distribution of 

each species the magnitude of this effect will be low. This results in an overall impact of 

minor/moderate.  

Figure 13.15: Noise Contours Plot for Simultaneous Piling Superimposed onto Cod 

Spawning Grounds 

 

Prey Species  

166 In recognition of the importance of sandeels as a prey item for birds, marine mammals and 

larger fish in the Study Areas, the noise modelling described above included an assessment 

of noise impacts on the sand lance, which was used as a surrogate for sandeels.  

Mortality Physical Injury and Auditory Injury 

167 As a result of the low sensitivity of sandeels to subsea noise effects, the spatial extent of 

noise levels that would cause mortality and/or injury were too small to model (see Table 

13.22), therefore an effect of negligible magnitude is predicted on sandeels via mortality and 

injury from noise effects. The sensitivity of this receptor has been defined as moderate; 

therefore a minor impact is predicted. 

Behavioural Responses 

168 The impact ranges for behavioural responses in sandeels are also limited compared to 

hearing specialists, with an area of 11.70 km2 affected by the 75 dBht(sand lance), (mild 
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avoidance) contour (Figure 13.16) assuming two piling vessels operating simultaneously. This 

equates to a maximum of 7.7 per cent of the Development Area that will be affected at any 

one time. Seismic surveys of sandeels (Ammodytes marinus) has shown some behavioural 

reactions are likely to occur, with direct video observations showing increased tail motion, 

bending of the body and fleeing out of site during seismic shooting with a source level 

equivalent to 210 dB @ 1 mPa (Hassel et al., 2004). No observations of sandeels seeking 

refugia within the sediments were seen during seismic activity, and after the seismic 

shooting had ceased, normal behaviour was resumed (Hassel et al., 2004).  

Figure 13.16:  Noise Contour Plot for Simultaneous Piling Superimposed onto Sandeel 

Spawning Grounds (sand lance used as surrogate) 

 

169 Furthermore, no increase in mortality or injurious effects were noted in treatment groups 

(exposed to seismic shooting) over control groups (not exposed to seismic activity), and no 

reduction in sandeel abundance in grab surveys was observed after the seismic activity had 

ceased (Hassel et al., 2004). The results of this survey indicate that effects on sandeels are 

short term, localised and constrained to behavioural level effects, with no longer term 

effects likely. As such, the effect of underwater noise on sandeels is considered of low 

magnitude in the context of behavioural responses. Due to the ecological and conservation 

status of sandeels, they are considered to be of moderate sensitivity, and as such, combined 

with a negligible magnitude, a minor/moderate impact is predicted. 
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Electro-sensitive Elasmobranchs  

170 The same magnitude conclusions related to piling noise impacts reached for mobile fish 

species apply for this specific receptor as all electro-sensitive elasmobranchs are judged to 

be hearing generalists. The sensitivity of this receptor group is defined as low; therefore, 

combined with a negligible magnitude, a negligible/minor impact is predicted for mortality 

and injury, and combined with a low magnitude a minor impact is predicted for behavioural 

responses.  

SAC Qualifying Species  

171 Noise and vibration from construction activities (in particular piling) will result in increased 

levels of underwater noise which may act as a barrier to migration for species that are 

qualifying features of freshwater SACs located in the wider region. The potential for subsea 

noise to impact on migration of these species, which include Atlantic salmon, sea lamprey 

and river lamprey, has been highlighted through consultation with key stakeholders and as 

such, is assessed by individual species below.  

Mortality and Auditory Injury 

Salmon 

172 The swim bladder of salmon plays no part in the hearing of the species, and Hawkins and 

Johnstone (1978) found salmon to show low sensitivity to noise; that particle motion, rather 

than sound pressure, proved to be more important. Furthermore salmon are also used to 

relatively noisy riverine environments and as such are acclimatised to elevated noise levels 

(Hawkins and Johnstone 1978, Thomsen et al., 2006). Their ability to respond to sound 

pressure is regarded as relatively poor with a narrow frequency span, a limited ability to 

discriminate between sounds, and a low overall sensitivity (Hawkins and Johnstone, 1978).  

173 Noise modelling conducted for the Development Area (for impact pilling) indicates injurious 

effects are likely to occur less than 0.1 km from source (Figure 13.17). Therefore, the 

magnitude of this effect on salmon is judged to be negligible, as the effect will be 

intermittent and no wider effects on the size or structure of salmon stocks that represent 

qualifying features of local SACs is predicted. The sensitivity of this receptor is judged to be 

high due its designation as a qualifying feature for local SACs, therefore combined with a 

negligible magnitude, a minor/moderate impact is predicted. 

Lamprey 

174 River lamprey will not come into contact with the Development Area as they do not leave 

estuaries, and the noise contours do not extend to their range. Noise as a result of 

construction has the potential to impact on sea lampreys migrating to offshore waters. No 

audiogram exists for sea lamprey, however they do not possess specialist sensory organs 

such as otoliths or a swim bladder suggesting that the species are hearing generalists with 

low hearing thresholds. In the absence of detailed data on this species, and noting its likely 

status as a hearing generalist, the same conclusions with regard to magnitude of effect for 

potential mortality and/or injury effects as reached for other hearing generalist species 
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(such as salmon) is concluded for lamprey. Coupled with a receptor sensitivity of high (SAC 

qualifying feature), a minor/moderate impact is predicted.  

Behavioural Responses 

Salmon 

175 Noise modelling conducted for the Development Area (for impact pilling) indicates an area 

of approximately 14 km2 may be affected by noise levels that would create a strong 

avoidance reaction in salmon (90 dBht) and 475 km2 affected by noise levels that would 

potentially create mild avoidance reactions (75 dBht) assuming two piling vessels operate 

simultaneously. To place these areas in context with the wider region, and to illustrate the 

amount of “sea area” still available for migration, Figure 13.17 presents the 90 dBht (salmon( 

and 75 dBht (salmon) contours alongside the Development Area and wider study areas, 

including the location of rivers designated as SACs which have salmon as a qualifying 

feature.  

Figure 13.17: Noise Contour Plot for Simultaneous Piling Superimposed onto Salmon 

Designated Rivers. 

 

176 The migratory patterns of salmon will determine the degree to which they may encounter 

piling noise from the Wind Farm. Both adult salmon migrating towards their natal rivers and 

smolt and kelt leaving rivers to enter coastal waters could be exposed to these noise 

impacts. However, it is important to note that these noise impacts will be intermittent and 

temporary over the two year construction period and there will be periods of time when no 

piling is taking place. Assuming 944 piles (213 WTGs, five OSPs and three met masts) the 
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proportion of the two year construction period when piling will take place will be between 

11 to 23 per cent (with 4.2 and 2.1 hours considered to be the worst and most likely range 

for piling duration per pile).  

177 Noting the distances between the estuaries of these SAC rivers and the Development Area 

(>20 km) and the fact that the maximum extent of noise effects have been predicted to be 

no more than 10 km (for a minor avoidance reaction), no barriers to migration as a result of 

subsea noise are predicted for adult salmon returning to any of the local rivers designated as 

SACs. Smolt leaving their natal rivers for the first time, are likely to travel in a northerly and 

easterly direction upon leaving these rivers and therefore may pass through the 

Development Area.  

178 As with adult salmon migrating back to these rivers, the extent of the area affected by piling 

noise does not represent a complete barrier to this migration. As such the effect of piling 

noise on salmon (both returning adults and smolts/kelts leaving rivers) is considered to be of 

low magnitude as the behavioural responses that may arise via these noise levels are only 

predicted to result in small effects on the size or structure of salmon stocks in the wider 

region that form qualifying features of SACs and will not form a barrier to migration. With 

the sensitivity of this receptor being high combined with low magnitude, a moderate impact 

is predicted for behavioural responses to piling noise by migrating salmon. 

Lamprey 

179 The likely attenuation of construction noise in water may result in avoidance reaction of sea 

lamprey from the noise contours; however, this will be temporary in duration (two years, 

within which piling will be only an intermittent activity occurring 11 to 23 per cent of the 

time) and localised in extent representing a relatively small part of the species natural range. 

As such the effect on sea lampreys is considered to be of low magnitude as the behavioural 

responses that may arise via these noise levels are only predicted to result in small effects 

on the size or structure of sea lamprey stocks in the wider region that form qualifying 

features of SACs. With the sensitivity of this receptor being high, a moderate impact is 

predicted for behavioural responses to piling noise by sea lamprey. 

Shellfish 

Mortality and Auditory Injury and/or Behavioural Responses 

180 The impact of piling noise on shellfish is likely to be negligible. Studies using lobsters have 

shown no effect on mortality, appendage loss or the ability of animals to regain normal 

posture after exposure to very high sound levels (>220 dB), although some avoidance 

behaviour can be expected (Payne et al., 2007). These reactions to noise and vibration 

should not interfere with the ecological functioning of the organisms with mobile species 

likely to return to the areas soon after cessation of the impacting activity. Results from 

studies on the impacts of seismic activity on scallops (Pecten fumatus) also indicate that no 

deleterious effects are likely (Harrington et al., 2010). Studies have examined both lethal and 

sub-lethal (reduced growth, gonad condition, etc.) effects both immediately after seismic 

activity and after a duration of two months post seismic activity, and found no effects that 
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were detectable (Harrington et al., 2010). Furthermore, other marine bivalves (e.g. mussels 

(Mytilus edulis) and periwinkles (Littorina spp.)) exposed to a single airgun at a distance of 

0.5 m also have shown no effects after exposure (Kosheleva, 1992, in Parry and Gason, 

2006). As such no impacts on sedentary macro-invertebrates are predicted. 

181 The magnitude of the effect of underwater noise to mobile invertebrates is, therefore, 

considered to be negligible. The sensitivity of these species is considered to be low, and 

therefore a negligible/minor impact is predicted. A summary of impacts significance can be 

found below.  

Table 13.23: Impact Summary of Barrier Effects, Disturbance, Auditory Injury, or Physical 

Injury Associated with Construction Noise 

Impact Receptor Magnitude Sensitivity Significance 

Barrier 
effects, 
disturbance 
or physical 
injury 
associated 
with 
construction 
noise. 

 

Mobile fish 
species (hearing 
generalists) 

(Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

Low 

(Mortality and 
injury) = 
Negligible/Minor 

(Behavioural 
responses) = Minor 

Hearing 
specialists 

(Mortality and injury) = 
Negligible 

(Behavioural responses)   

Herring = Moderate 

Cod & sprat = Low 

Moderate 

(Mortality and 
injury) = Minor 

(Behavioural 
responses)   

Herring = Moderate 

Cod & sprat = 
Minor/Moderate 

Prey species  (Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

Moderate 

(Mortality and 
injury) = Minor 

(Behavioural 
responses) = 
Minor/Moderate 

Electro-sensitive 
elasmobranchs 

(Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

Low 

(Mortality and 
injury) = 
Negligible/Minor 

(Behavioural 
responses) = Minor 

SAC qualifying 
feature species 

(Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

High (Mortality and 
injury) = 
Minor/Moderate 

(Behavioural 
responses) = 
Moderate 
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Impact Receptor Magnitude Sensitivity Significance 

Shellfish (Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Negligible 

Low 

(Mortality and 
injury) = 
Negligible/Minor 

(Behavioural 
responses) = 
Negligible/Minor 

 

13.6.2 Effects of Operation and Maintenance 

Long Term Loss of Original Habitat 

182 Long term loss of original habitat at the Development Area is associated with those areas 

beneath WTG foundations, OSPs, met masts, protection for cables and scour protection. The 

loss of habitat can impact fish and shellfish species in a number of ways, e.g. loss of 

feeding/refuge areas, changes in prey availability and loss of spawning/nursery grounds.     

183 In total, the area of original habitat that will be subject to long term loss due to installation 

of infrastructure covers a maximum of 1.87 km2, which represents 1.25 per cent of the 

Development Area. Similar habitat (sand and coarse sediments), including that containing 

known spawning and nursery areas, extends across a large area of the north North Sea 

(EUSeaMap, 2012; Chapter 12; Coull et al., 1998; Ellis et al., 2012), and therefore this 

amount of long term habitat loss represents a small and localised loss of this habitat type. 

Mobile Fish Species 

184 Most fish species have a wide geographic range and broad diet and are thus not constrained 

by a dependence on a particular prey item. As a result, any changes to the species 

composition or availability of prey are not predicted to cause any significant effects to adult 

fish populations in the area. 

185 Direct use of the lost habitat is only relevant to a small number of demersal fish species (e.g. 

the flatfishes), however due to their high mobility and wide geographic ranges, these species 

will be able to utilise similar, adjacent habitats in the area.  

186 Spawning habitats of several species overlap with the Development Area. The long term 

habitat loss defined above (1.87 km2, 1.25 per cent of the Development Area) will create an 

adverse impact on these spawning habitats. However, the amount of any spawning habitat 

lost due to the Wind Farm and associated OfTW within the Development Area, as a 

proportion of similar habitats in the wider region, will be small. In terms of the magnitude of 

effect, any long term loss of spawning habitat will not create anything other than a small 

effect on the viability of any species that spawn in this area as the amount of available 

spawning habitat is not judged to be a limiting factor to overall stock size.  



Biological Environment 
NATURAL FISH AND SHELLFISH 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

13 

75 of 191 

187 As a result, the effects of long term habitat loss to mobile fish species and their spawning 

area is of a negligible magnitude as this loss of habitat will not impact on the overall size or 

structure of any mobile fish species stocks in the wider region. This receptor is considered to 

be of low sensitivity, combined with negligible magnitude results in a negligible/minor 

impact being predicted for long term habitat loss for mobile fish species. 

Hearing Specialists  

188 The same magnitude conclusions with respect to mobile fish species apply for this specific 

receptor. No impact on herring spawning habitat is predicted via long term habitat loss as 

herring spawning grounds do not exist within the Development Area. However, the 

increased sensitivity of this receptor (moderate) combined with negligible magnitude, 

results in an impact of minor being predicted, due to long term loss of original habitat in the 

operational phase. 

Prey Species 

189 The long term loss of habitat within the Development Area will affect habitat defined by 

baseline studies as providing “suitable” sandeel habitat. The long term loss of this habitat is 

not predicted to lead to significant change in the sandeel population in the area as there are 

much more extensive areas of subprime and prime sandeel habitat available in the wider 

region and baseline studies also demonstrated that sandeel abundance within the 

Development Area was low. Therefore, although there will potentially be very localised 

impacts on sandeels, the impacts in the Regional and Local Study Areas to the wider sandeel 

population will be less significant. The magnitude of this effect on prey species, specifically 

sandeels is therefore judged to be low (based on criteria in Table 13.15) as this long-term 

habitat loss is not predicted to have anything more than a small effect on overall sandeel 

stocks in this region. The sensitivity of this receptor is moderate and therefore a 

minor/moderate impact is predicted on prey species as a result of the long term loss of 

habitat due to Project infrastructure.  

190 Sandeel spawning grounds do overlap with the Development Area, therefore long term 

habitat loss will affect this resource. However, as outlined above, the small amount of 

permanent habitat loss (1.87 km2, 1.25 per cent of the Development Area) will only 

represent a small proportion of similar sandeel spawning habitat across the Regional Study 

Area, therefore an effect of low magnitude is predicted. This conclusion of effect magnitude 

is also based on the observation that the Development Area contains very little prime 

habitat for sandeels and characterisation surveys also did not identify large numbers of 

sandeels at the Development Area. This receptor group is classed as having a moderate 

sensitivity; therefore, a minor/moderate impact is predicted. 

Electro-sensitive Elasmobranchs 

191 The same magnitude conclusions with respect to mobile fish species apply for this specific 

receptor i.e. negligible. The sensitivity of this receptor group is defined as low, therefore, 

combined with a negligible magnitude, a negligible/minor impact is predicted, due to long 

term loss of original habitat in the operational phase. 



Biological Environment 
NATURAL FISH AND SHELLFISH 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

13 

76 of 191 

SAC Qualifying Feature Species 

192 The long term loss of habitat within the Development Area will have a very limited impact on 

this receptor group as species such as salmon and lamprey are not thought to rely on the 

specific habitats within the Development Area for any particular ecological function, such as 

spawning or even feeding. Malcolm et al., (2010) noted that analysis of gut contents of adult 

salmon indicated that these fish were feeding in coastal waters, particularly in those fish 

that arrived earlier in the year (in contrast to late-run fish). However, the seabed habitats of 

the Development Area are no more important in terms of prey resources than surrounding 

areas and in fact the lack of high abundances of sandeel in the Development Area actually 

suggests that the Development Area is less important than surrounding areas. Sea and river 

lamprey do not feed on the benthos (they live on migrating fish such as salmon). Therefore, 

loss of benthic habitat will only indirectly impact them and the same conclusions as for 

salmon can be drawn.    

193 Overall, the magnitude of effect of long term habitat loss on SAC qualifying feature species is 

judged to be negligible as, based on criteria in Table 13.15, this effect is not predicted to 

influence the size or structure of stocks of SAC qualifying fish species in the wider region. 

The sensitivity of this receptor to all effects is high, therefore when combined with a 

negligible magnitude a minor/moderate impact is predicted. 

Shellfish  

194 Shellfish species present in the Development Area (scallops, edible crab, common lobster, 

Nephrops) will be displaced from any areas where permanent Project infrastructure is 

placed. These species will however be able to utilise similar, adjacent habitat and so will not 

be significantly affected at a population level. As such, effects to these species are 

considered to be of low magnitude based on the criteria in Table 13.15 as there will 

potentially be a small effect on the stock of some of these species. The shellfish receptor 

group is defined as having a low sensitivity; therefore a minor impact is predicted. A 

summary of impacts significance can be found below.  

Table 13.24: Impact Summary of Long Term Loss of Original Habitat  

Impact Receptor Magnitude Sensitivity Significance 

Long term 
loss of 
original 
habitat 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists Negligible Moderate Minor 

Prey species  Low Moderate Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible/Minor 

SAC qualifying feature 
species 

Negligible High Minor/Moderate 

Shellfish Low Low Minor 
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Behavioural Responses to EMF Associated with Cabling  

195 Many causes and sources of EMF occur in the marine environment as a result of natural and 

anthropogenic sources, ranging from the earth’s magnetic field and movements of ocean 

currents through it, to infrastructure such as pipelines or communications and electrical 

cables. There are three types of EMF associated with subsea transmission cables: 

 Electric fields are directly produced as a result of energy transmission and increase with 

increasing voltage. This is referred to as E-fields and is measured in kV/m-1. Armouring 

around modern cabling is sufficient to shield the surrounding environment from E-fields, 

therefore effects of E-fields will not affect any fish species within the vicinity of the 

Development Area and is therefore not considered an issue with subsea cabling;  

 Magnetic fields, referred to as a B-fields, are produced from DC or AC current passing 

through the cable and cannot be shielded by cable insulation (CMaCS, 2003). The B-field 

will radiate outwards and decrease rapidly as per the inverse square law and is 

measured in Tesla (T) or MicroTesla (µT, 1µT = 10-6 Tesla). The earth’s background 

geomagnetic field in the North Sea is approximately 50 µT; and  

 Induced electrical fields are known as iE-fields. They are secondary electric fields created 

in any nearby electrical conductors, i.e. sea water, or marine organisms by the magnetic 

B-field. iE fields are also measured in kV/m, or more usually µV/m as these induced 

electric fields are of a much smaller magnitude of strength compared to the electric 

current in cables. The strength of the iE field is site specific and varies with factors such 

as the configuration and orientation of the cables, the speed and the direction of water 

flow and the chemical composition of the seawater. 

196 The Embedded Mitigation described in Section 13.3 details mitigation relating to EMF 

impacts. Cables will be suitably buried or will be protected by other means when burial is 

not practicable. B-field propagation will not be diminished as a direct result of burial (i.e. the 

seabed will not act as a barrier to propagation), however increasing the distance for 

attenuation prior to contact with fish and shellfish receptors will reduce the maximum 

magnitude of EMF at the seabed/seawater interface. As such, the assessment considers 

values at the seabed and beyond, when considering impact on natural fish and shellfish 

species.    

197 For the purposes of this assessment, AC has been identified as representing the worst case 

for EMF potential. It is anticipated that the inter-array cables will comprise of a maximum of 

353 km of 66 kV AC cables. Modelling conducted in support of an application for an 

analogous wind farm in the Moray Firth indicated that B-fields from 66 kV (630 mm2 at 

715A) cables would be 15 µT at the seabed and dissipate to negligible levels at a few metres 

(the modelling was based on the assumption that the cable would be buried in one metre of 

sediment; MORL, 2012). This is well below the strength of the Earth’s natural geomagnetic 

field which is assumed to be 50 µT around the central North Sea.  

198 No modelling was done for MORL relating to the predicted strength of the induced iE fields, 

however information is available from a COWRIE funded study based on modelling from the 

Kentish Flats offshore wind farm on two 33 kV cables (carrying maximum loads of 530 A and 
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265 A) of the type commonly used for inter-array cabling (Gill et al., 2005). This study 

indicated that there would be maximum iE field of circa 2.5 µV/m in seawater above the 

point of cable burial (assuming burial to 1.5 m) (Gill et al., 2005). Furthermore, the iE field 

within the seabed was modelled to dissipate rapidly to 1 or 2 µV/m within a distance of 

approximately 10 m from the 33 kV cable (Gill and Bartlett, 2010). As stated the strength of 

the iE-field is heavily dependent on site specific factors and it is therefore difficult to 

determine exact values of iE-fields to apply to the current assessment. However strengths 

within the inter-array cables are expected to be comparable in strength to those presented 

by Gill et al. (2005). 

199 A literature review of the EMF impacts on natural fish and shellfish has been undertaken as 

part of an EMF study commissioned by ICOL (Appendix 13C). The review identified a number 

of species which are sensitive to EMF effects in the range likely to be encountered at the 

Development Area and Offshore Export Cable Corridor and which are likely to have some 

contact with the Project. Some species have been found to be sensitive to B-fields, some to 

iE fields and others to both. It should also be noted that, although many species have been 

found to be sensitive (i.e. can detect EMF), with some exhibiting behavioural responses, no 

negative impacts on survival have been reported in the literature.  

Mobile Fish Species 

200 Although it is recognised that certain species of fish exhibit specific electro-sensitive 

characteristics, i.e. elasmobranchs as they possess specialised electroreceptors, some other 

species of fish are also capable of detecting EMF, i.e. teleosts. According to Gill et al. (2005) 

other electro-sensitive fish are able to detect induced voltage gradients associated with 

water movement and geomagnetic emissions. The actual sensory mechanism of detection is 

not yet properly understood. It is likely that the E-fields that these species respond to is 

associated with peak tidal movements which can create fields in the range of 8-25 µV/m 

(Barber and Longuet-Higgins 1948; Pals et al., 1982). EMF sensitivity has been identified in 

species such as plaice and mackerel, as well as migratory species such as sea trout and 

European eel and other non SAC migratory fish.  Therefore, these species have the potential 

to be impacted by EMF emitted by the inter-array cabling, with studies around active cables 

showing behavioural responses to EMF (Gill et al., 2005). While some species such as plaice 

and flounder may be able to detect EMF, there is little evidence of this affecting their 

behaviour or survival at the levels of EMF likely to be emitted from inter-array cables. For 

example Bochert and Zettler (2004) exposed flounder to continuous B-fields (of 3000 µT) for 

a period of three weeks and found no increase in mortality.  

201 This receptor group has limited detection thresholds to iE fields (8-25 µV/m; Gill et al., 2005) 

and the levels emitted will be below this level of detection (assuming similar iE fields as 

predicted at Kentish Flats of 2.5 µV/m; Gill et al., 2005). In addition the level of B fields 

expected at the seabed of 15 µT will be lower than that of the earth background 

geomagnetic field (50 µT) and those studied by Bochart and Zettler (2004) (3000 µT). 

Therefore the magnitude of this effect is considered to be negligible. The sensitivity of this 

receptor group is low, therefore, a negligible/minor impact is predicted on mobile fish 

species from EMF effects from inter-array cables. 
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Hearing Specialists  

202 Research was conducted on Baltic herring (Clupea harengus membras a subspecies of 

Atlantic herring) at the Danish Nysted offshore wind farm to identify effects of the 132 kV AC 

export cable. This concluded no effects on herring as a result of electric fields (Pedersen and 

Leonhard, 2006); therefore, inter-array cables of a lower voltage are unlikely to have any 

impacts on Atlantic herring or sprat. This research did however find cod to be receptive to 

EMF generated from 132 kV AC export cable, although no impact was found on their survival 

and no information is available on their behaviour in relation to lower voltage inter-array 

cables. Therefore, the same negligible magnitude conclusions with respect to effects of EMF 

on mobile fish species apply for this specific receptor. However, the increased sensitivity of 

this receptor (moderate) combined with a negligible magnitude results in a minor impact 

being predicted due to EMF effects in the operational phase. 

Prey Species 

203 The same magnitude conclusions with respect to effects of EMF on mobile fish species apply 

for this specific receptor. However, the increased sensitivity of this receptor (moderate) 

combined with a negligible magnitude, results in a minor impact being predicted, due to 

EMF effects in the operational phase.  

Electro-sensitive Elasmobranchs 

204 Elasmobranchs possess special electro-sensitive organs on their skin called Ampullae of 

Lorenzini (AoL), These pores can detect weak bioelectric currents in other animals which are 

produced through muscle contraction, respiratory movements, cardiac contraction and 

locomotion and from the electrochemical difference between an individual’s internal 

environment and seawater (Gill et al., 2001). Elasmobranchs use these weak electric fields to 

detect prey presence during feeding. Elasmobranchs have also exhibited an ability to detect 

magnetic fields in experimental studies conducted by Meyer et al., (2004). Two species of 

shark, namely the sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead 

(Sphyrna lewini) showed behavioural changes in response to localised magnetic fields which 

ranged from 25 to 100 µT.  

205 Elasmobranchs are known to occur in and around the Development Area including lesser 

spotted dogfish, common skate and cuckoo ray, spurdog and tope. Behaviour of the lesser 

spotted dogfish was measured for a range of electric fields surrounding a 3 phase 150 kV 

cable carrying 600 A (Gill and Taylor, 2001). This study showed that avoidance behaviour was 

only observed when field strengths reached 1,000 µV/cm (100,000 µV/m) and that this 

behaviour was elicited on average 10.4 cm from the source (Gill and Taylor, 2001). As this 

field strength far exceeds that of 2.5 µV/m, as predicted in the seawater above the 33 kV 

inter-array cable at Kentish Flats (buried to 1.5 m), coupled with the fact that these cables 

will be buried throughout their length to a target depth of one metre (or protected), no 

avoidance behaviours are predicted in the areas surrounding the cables.  

206 Other responses to EMF by elasmobranches are variable (at both the species and individual 

level) but can range from attraction or avoidance of areas, to changes in swimming speed 
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and direction. Mesocosm research commissioned by COWRIE for example, highlights that 

behavioural reactions (changes in swimming speed and direction) can be predicted at much 

lower B and iE fields in the vicinity of subsea cables (8 µT and 2.5 µV/m respectively), 

however these reactions were variable according to individuals and species (Gill et al., 2009). 

Any such response may lead to a reduction in the efficiency of feeding behaviours, or may 

add an additional energetic cost on to the animal. However, as this is variable within a single 

species it is unlikely to affect all individuals within the vicinity of the inter-array cable route. 

In addition, only small numbers of elasmobranch species were captured during the baseline 

surveys and data on nursery areas only indicates low intensity areas of wide ranging species 

in the vicinity of the Development Area (Ellis et al., 2012). Therefore, interactions between 

sensitive species and iE fields will be limited and a magnitude of negligible has been ascribed 

to this effect.  

207 The sensitivity of this receptor group is judged to be low; therefore a negligible/minor 

impact is predicted. 

SAC Qualifying Feature Species 

208 Salmon and lamprey, which represent this receptor group, exhibit distinct migratory phases 

as part of their life cycle. Of importance to salmon species is the magnetic (B) field produced 

by current carrying cables, which can disrupt the detection of the earth’s magnetic field that 

is believed to be used by migrating species. Studies of the behavioural reactions to magnetic 

fields of migrating species have been inconclusive, and indicate that it is unlikely that 

magnetic cues are solely relied upon for navigation and that the use of other senses (e.g. 

olfactory, hearing, and hydrodynamic cues) are equally important (Lohmann et al., 2008). 

Furthermore studies on chum salmon have indicated that although there may be small 

behavioural changes in swimming behaviour magnetic fields do not significantly affect 

migration patterns (Yano et al., 1997). 

209 With respect to salmon, electric fields are not considered to be a concern as salmon do not 

rely on electric fields of prey items when feeding. Concerns exist due to potential effects on 

migration routes from magnetic fields that may inhibit the ability of individuals to navigate. 

Due to their predominantly coastal migratory routes in the vicinity of the Firths of Forth and 

Tay, and generally wide ranging distribution at sea, the EMFs generated by the Wind Farm 

and OfTW in the Development Area are likely to represent only a very small proportion of 

the salmon’s available habitat, and as such interactions with it are unlikely. Furthermore, 

salmon are reported to predominately swim in the upper 10 m of the water column 

(Malcolm et al., 2010), and it is considered that EMF impacts to salmon from subsea cables 

will not be present in water depths greater than 20 m due to the attenuation of EMF in 

seawater (Gill and Bartlett, 2010). Any interaction between migratory species and magnetic 

fields produced during energy transmission in inter-array cabling will be unlikely and is 

supported by modelling of subsea cables in the Moray Firth which indicates B fields will 

remain below that of the Earth’s geomagnetic field at seabed level and reduce to negligible 

levels beyond. This assumption is supported by a review of salmon data from the Solway 

Firth in relation to the construction and operation of the Robin Rigg Offshore Wind Farm 

which concluded that the wind farm had no significant impact on the salmon populations of 
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the local river (Thorley, 2013). The magnitude of EMF effects to salmon from the inter-array 

cabling are considered to be negligible. With a high sensitivity of this receptor this results in 

a minor/moderate impact. 

210 The sea lamprey migrates to sea for the adult phase of their lifecycle, although little is 

known of their distribution during this time. Records exist of sea lampreys in both shallow 

coastal and deep offshore waters, indicating that they have a wide ranging distribution once 

out of their natal rivers (Maitland, 2003). Sea lamprey are reported as having a low detection 

threshold to the iE fields generated from subsea cables. They are able to detect fields down 

to 10 µV/m-1, however, no evidence of response to B-fields exists (Gill and Bartlett, 2010). 

Although information on the iE field for the inter-array cables has not been modelled, 

assuming similar values to the Kentish flats Offshore Wind Farm predicted of 2.5 µV/m in 

seawater above the point of cable burial (assuming burial to 1.5 m of 33 kV cables), this 

would be below that detectable to sea lamprey. Due to their detection thresholds (higher 

than the expected iE fields in the seawater above the point of cable burial), and the lack of 

evidence for any magneto-sensitive response, predicted effects on sea lampreys from the 

EMF emitted by the Wind Farm inter-array cabling, in the Development Area, will be 

negligible.   

211 As described in Section 13.4.5 river lamprey is not expected to interact with the 

Development Area, due to the estuarine limits of its migration and therefore isn’t sensitive 

to this effect. 

Shellfish  

212 Although some species of shellfish (such as lobsters) can detect EMF no direct evidence of 

impacts to invertebrates from subsea cable EMF exists. For example, Bochert and Zettler 

(2004) conducted an experiment to determine the impacts of long term exposure to 

magnetic fields on the shrimp, Crangon crangon, the round crab Rhithropanopeus harrisii 

and the bivalve, Mytilus edulis and concluded that there was no effect on survival rate. The 

evidence for the sensitivity of invertebrates to EMF is based on selected studies of a small 

number of marine and aquatic species (Normandeau et al., 2011). As such, and considering 

the low abundances of the potentially sensitive species of shellfish (i.e. lobsters and brown 

shrimps, and that there is no evidence that scallops are sensitive to EMF) the magnitude of 

EMF effects on low mobility species is considered to be negligible, with a low sensitivity, 

resulting in a negligible/minor impact. A summary of impacts significance can be found 

below.  

Table 13.25: Impact Summary of Behavioural Responses to EMF Associated with Cabling 

Impact Receptor Magnitude Sensitivity Significance 

Behavioural 
responses to 
EMF 
associated 
with cabling 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Negligible Moderate Minor 
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Impact Receptor Magnitude Sensitivity Significance 

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Negligible Low Negligible/Low 

 

Disturbance Associated with Operational Noise 

213 Sources of operational noise will include WTG vibration, the contact of waves on offshore 

structures, and maintenance vessel noise.  

214 Operation and maintenance of an offshore wind farm may involve an increase in vessel 

traffic compared to baseline conditions (pre–construction) for the transportation of 

materials during maintenance activities (see Chapter 19: Shipping and Navigation). It is likely 

that during any maintenance activities, background noise and vibrations from vessel engines 

will increase in the surrounding environment, both within the Development Area and from 

commuting vessels travelling to and from the Development Area. An assessment of increase 

in vessel noise has been carried out using Sound Propagation Estimation And Ranking 

(SPEAR) modelling. The frequency and sound levels produced by an increase in vessel 

movement will be dependent on vessel size, type and speed of vessel movements, which 

may vary throughout the operational phase. General noise modelling (see Chapter 11 and 

Appendix 11A) has shown that for large vessels travelling at 10 knots, the impact range of 

underwater noise, at which significant displacement is predicted, will be no greater than one 

metre for any fish species.  

215 Background levels of noise in coastal waters in the UK are commonly 130 dB re µPa (Nedwell 

et al., 2003). Operational noise from offshore wind farms has been reported to be in the 

region of 2 dB noisier than the surrounding sea environment (Nedwell et al., 2007). While 

these levels are not expected to have lethal effects, or cause physical damage to fish, 

behavioural effects may be displayed by some species. Increases to background noise have 

the potential to cause changes in behaviour, and could have masking effects on intra species 

communication or navigation. This could include the interference of fish spawning as some 

species, e.g. cod, have been reported to use noise to communicate when spawning 

(Nordeide and Kjellsby, 1999).  

216 Measured noise levels of individual WTGs from operational offshore wind farms are not 

estimated to exceed 75 dBht (Species) at the point of emission at the WTG tower for any of 

the fish species. Although they are comparatively lower rated WTGs, it is not expected that 

the noise levels will significantly increase for higher rated WTGs, especially when considering 

the already low levels of noise produced.   
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Mobile Fish Species 

217 Mobile fish species such as plaice, dab and mackerel are hearing generalists (Nedwell and 

Howell, 2004) and therefore operational noise will be audible for these species, and mild 

behavioural effects are possible. A review by Wahlberg and Westerberg (2005) concluded 

that no injurious effects would be seen in fish, even at close proximity to operating WTGs. A 

review of monitoring data from operational UK offshore wind farms (CEFAS, 2009) also 

indicated that there was no evidence from post-construction fish surveys that operational 

noise had resulted in significant impacts on fish populations, either in terms of changes to 

species composition or reductions in abundance. Furthermore, a number of recent reports 

on extensive campaigns of operation phase fish surveying in offshore wind farms have found 

no evidence of avoidance by mobile fish species (Leonhard et al., 2011; Walls et al., 2013). In 

addition a number of offshore wind farms have found increased numbers of fish living in the 

wind farm during the operational phase compared to the baseline, suggesting that 

operational noise is not having an adverse impact (Leonhard et al., 2011). This strategic 

review also proposed that standard operational noise monitoring could be removed as a 

licence condition in Denmark due to the lack of risk associated with this effect on the marine 

environment. 

218 From measured data on operational wind farms, operational WTG noise is not estimated to 

exceed 75 dBht(Species) at the point of emission at the WTG tower for any of the fish species 

modelled (Chapter 11). Therefore for the purposes of the assessment the avoidance area 

around each WTG will be considered to be less than one metre.  This is a conservative figure 

based on evidence from the measured data.  

219 Overall, the very small areas affected by avoidance noise levels result in the magnitude of 

this effect being classed as negligible. Sensitivity of mobile fish is defined as low, therefore, a 

negligible/minor impact is predicted. 

Hearing Specialists  

220 Fish with higher sensitivity of sound pressure, e.g. herring, sprat and cod, might detect the 

Wind Farm at a greater distance. A review by Wahlberg and Westerberg (2005) concluded 

that cod would be able to detect the operational underwater noise of a WTG at distances 

between 0.4 km and 25 km, although this distance is highly variable and will depend on wind 

speed, number and type of WTGs, water depth and substrate type. It was concluded that no 

injurious effects would be seen in fish, even at close proximity to operating WTGs, and that 

noise levels would only cause avoidance ranges of approximately four metres when 

operating at very high wind speeds (Wahlberg and Westerberg, 2005).  

221 From measured data on operational wind farms, operational WTG noise is not estimated to 

exceed 75 dBht(Species) at the point of emission at the WTG tower for any of the fish species 

(Chapter 11). Therefore, the avoidance area around each WTG will be less than one metre.  

Large and medium vessels were also modelled and the model predicted that only herring 

will display behavioural avoidance at one metre from source (Chapter 11).  
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222 Therefore, the magnitude of this effect is judged to be negligible and with a sensitivity of 

moderate, a minor impact is predicted on hearing specialist fish, due to operational subsea 

noise. 

Prey Species 

223 The same general conclusions with respect to effects of operational noise on mobile fish 

species apply for this specific receptor with a negligible magnitude. However, the increased 

sensitivity of this receptor (moderate) results in a minor impact being predicted, due to 

operational noise impacts. 

Electro-sensitive Elasmobranchs 

224 The same magnitude conclusions with respect to mobile fish species apply for this specific 

receptor, resulting in a negligible magnitude. The sensitivity of this receptor group is defined 

as low therefore, combined with a negligible magnitude, a negligible/minor impact is 

predicted, due to subsea noise impacts on electro-sensitive species in the operational phase. 

SAC Qualifying Feature Species 

225 The review by Wahlberg and Westerberg (2005) concluded that operational noise from an 

offshore wind farm would be detectable out to 25 km from source for salmon, although 

avoidance reactions would only occur in the very near vicinity (approx. four metres) and only 

at very high wind speeds (13 ms-1). The species specific noise modelling undertaken for the 

Development Area showed salmon to be the least sensitive of the fish species modelled for 

operational noise, and as for the other species, operational WTG noise is not estimated to 

exceed 75 dBht(Species) at the point of emission at the WTG tower and SPEAR modelling 

predicted an avoidance range of less than one metre from the WTGs. The very small areas 

potentially affected by avoidance noise levels results in the magnitude of this effect being 

classed as negligible. The sensitivity of SAC qualifying feature species is high, therefore a 

minor/moderate impact is predicted. 

Shellfish 

226 The same conclusions with respect to mobile fish species apply for this specific receptor. 

Therefore, a negligible/minor impact is predicted, due to subsea noise impacts on shellfish in 

the operational phase. A summary of impacts significance can be found below.  
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Table 13.26: Impact Summary of Disturbance or Physical Injury Associated with 

Operational Noise 

Impact Receptor Magnitude Sensitivity Significance 

Disturbance 
or physical 
injury 
associated 
with 
operational 
noise 

 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible/Minor 

SAC qualifying feature 
species 

Negligible 
High Minor/Moderate 

Shellfish Negligible Low Negligible/Minor 

 

Reduced Fishing Activity within Development Area 

227 During the operational phase, the potential reduction in fishing activity within the 

Development Area due to the presence of infrastructure may create a beneficial impact on 

existing fish and shellfish resources. Impacts on fishing activities are considered in Chapter 

18. Due to uncertainties on how much, if at all, fishing pressure would be reduced the 

impact of reduction of fishing activity, and therefore benefits will be negligible/minor 

(positive) at best. 

Creation of New Habitat due to Presence of Project Infrastructure   

228 During the operational phase of the Project, the presence of subsea infrastructure, in the 

form of WTGs and substation foundations, scour protection and cable protection, has the 

potential to create new habitat for fish and shellfish. The potential impact of the presence of 

this infrastructure on the various fish and shellfish receptor groups is assessed below.  

Mobile Fish Species 

229 Studies of fish communities before and after wind farm installation (or other fish aggregating 

devices (FADs)) have shown it requires approximately five years for stable community 

changes to become observable, and that both small and large scale spatial changes in fish 

distributions and abundances can be expected (Jensen, 2002; Hille Ris Lambers and Ter 

Hifstede, 2009; Lindeboom et al., 2011). Small scale changes are predominantly driven 

through aggregation of reef fishes (gobies, wrasse, etc.) and local changes in food resources, 

such as the epibenthic colonisers of tube dwelling amphipods and blue mussels, in place of 

benthic species (Leonhard et al., 2011).  

230 The increased abundances of reef fishes are thought to attract larger piscivorous fish, such 

as gadoids to the area, driving the observed larger scale changes in habitat use by pelagic 

and demersal species (Leonhard et al., 2011). Studies have shown that species do not use 
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the impacted areas at the exclusion of other habitats, and still make seasonal and diurnal 

migrations to adjacent habitat types, suggesting that other habitats outside the wind farm 

areas are still required to provide a number of key functions, e.g. prey, refuge areas and 

spawning areas (Leonhard et al., 2011).  

231 The greatest area of seabed, above which habitat modification is possible, totals 1.87 km2 or 

1.25 per cent of the Development Area. Due to the large separation distances between 

WTGs, a significant change to the benthic ecology of the area, and subsequent reef effect, is 

not expected. This prediction also makes reference to operational phase fish surveys 

reported in the strategic review of offshore wind farms (Cefas, 2009), where no major 

changes in fish species composition were noted from any of the sites studies, indicating no 

major reef effects created by the presence of offshore wind farm infrastructure. This impact 

is therefore predicted to be of negligible magnitude and as this receptor group has a low 

sensitivity, the impact of the Project on the ecosystem in terms of creating new habitat for 

mobile fish species is predicted to be negligible/minor (positive). 

Hearing Specialists  

232 As well as being a hearing specialist, herring also exhibit discrete shoaling behaviour in open 

water therefore, the presence of large numbers of new subsea structures has the potential 

to adversely affect this activity, leading to impacts on this species. However, for the same 

reasons as outlined above in relation to mobile fish species, any effect on this receptor 

group of the Project infrastructure is judged to be of a negligible magnitude. The sensitivity 

of this receptor is moderate, therefore a minor impact is predicted.  

Prey Species 

233 Studies of sandeel populations in the operational phase of offshore wind farm projects have 

demonstrated no long term changes in populations of this important prey species (Leonhard 

et al., 2011). However, the effect of increased predator density on populations has not yet 

been studied, and so there is the possibility that populations may fluctuate prior to reaching 

a new equilibrium (Leonard et al., 2011). As a result, the effect to sandeel populations is 

considered to be of negligible magnitude, with this receptor group considered to have a 

moderate sensitivity due to their ecological and conservation importance. As such, this 

impact to prey items is minor. 

Electro-sensitive Elasmobranchs 

234 The same magnitude conclusions (negligible magnitude) with respect to mobile fish species 

apply for this specific receptor, and the sensitivity of this receptor group is defined as low, 

therefore, combined with a negligible magnitude, a negligible/minor (positive) impact is 

predicted due to the presence of Project infrastructure in the operational phase.  

SAC Qualifying Feature Species 

235 The creation of new habitat is not predicted to affect either salmon or lamprey, therefore no 

impact is predicted on this receptor group.  
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Shellfish 

236 The introduction of foundations and any associated scour protection will provide additional 

key habitat for shellfish species such as the large mobile crustacea present in the 

Development Area (e.g. the edible crab and common lobster). The additional hard substrata 

will provide additional refugia and changes in food resources, e.g. the presence of blue 

mussels (Leonhard et al., 2011). As a partial alteration to the baseline conditions to one of 

hard substrata, the magnitude of this effect is considered to be moderate. The shellfish 

receptor group is of low sensitivity and as such this impact is of minor/moderate (positive). A 

summary of impacts significance can be found below.  

Table 13.27: Impact Summary of Creation of New Habitat due to Presence of Project 

Infrastructure   

Impact Receptor Magnitude Sensitivity Significance 

Creation of 
new habitat 
due to 
presence of 
Project 
infrastructure   

Mobile fish species 
Negligible Low 

Negligible/Minor
(positive) 

Hearing specialists  Negligible Moderate Minor  

Prey species  Negligible Moderate Minor  

Electro-sensitive 
elasmobranchs 

Negligible Low 
Negligible/Minor 
(positive) 

SAC qualifying 
feature species 

No Impact High No Impact 

Shellfish 
Moderate  Low 

Minor/Moderate 
(positive) 

 

Temporary Habitat Disturbance from Operations and Maintenance (O&M) Activities 

237 During the operational phase of the Project, routine operational and maintenance (O&M) 

activities will take place, involving the temporary disturbance of habitats that may be of 

importance to fish and shellfish receptors. As detailed in Table 13.2, a total area of 0.14 km2 

(0.09 per cent) of seabed of the Development Area would be subject to temporary 

disturbance annually. This would result from placement of jack up vessels and vessel 

anchorage, and inter-array cable reburial. This compares to a total area of 5.54 km2 of 

seabed habitat that would be subject to temporary habitat disturbance during the main 

construction phase. Therefore, it is assumed that the significance of impacts predicted on 

fish and shellfish receptors via temporary habitat disturbance via O&M activities would be 

no greater than those predicted from construction activities.  

238 Table 13.28 below presents a summary of the impact significance predictions for the fish and 
shellfish receptors based on temporary habitat disturbance via construction. These impacts 
are predicted to be similar (or less) for any subsequent temporary habitat disturbance via 
O&M activities.  
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Table 13.28: Impact Summary of Temporary Habitat Disturbance via O&M Activities 

Impact Receptor Magnitude Sensitivity Significance 

Temporary 
habitat 
disturbance 
via O&M 
activities 

Mobile fish 
species 

Negligible Low Negligible/Minor  

Hearing specialists  Negligible Moderate Minor  

Prey species  Negligible Moderate Minor  

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible Minor  

SAC qualifying 
feature species 

Negligible High Minor/Moderate 

Shellfish Negligible Low Negligible/Minor  

 

13.6.3 Effects of Decommissioning  

239 The potential effects of decommissioning are considered to be equivalent to, and potentially 

lower than, the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from Department of Energy and Climate Change prior to 

implementation. 

240 It should be noted, however, that piling is not envisaged to be required during 

decommissioning and hence, effects associated with noise during this phase will likely be 

significantly smaller than those assessed for the construction phase above. 

13.7 Impact Assessment - Offshore Export Cable Corridor  

241 Impacts considered within this Offshore Export Cable Corridor assessment are listed below 

in Table 13.29 and 13.30. 

Table 13.29: Effects Assessed During Construction (and Decommissioning) 

Receptor 
Group 

Direct temporary 
habitat disturbance 

via export cable 
installation 

Indirect disturbance 
as a result of 

sediment deposition 
and temporary 
increases in SSC  

Disturbance or 
physical injury 

associated with 
construction noise  

Mobile Fish 
Species 

Assessed Assessed Assessed 
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Receptor 
Group 

Direct temporary 
habitat disturbance 

via export cable 
installation 

Indirect disturbance 
as a result of 

sediment deposition 
and temporary 
increases in SSC  

Disturbance or 
physical injury 

associated with 
construction noise  

Hearing 
specialists 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Assessed 

Prey species  Assessed Assessed Assessed 

Electro-
sensitive 
elasmobranchs 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

Magnitude, conclusions 
and justification as per 
mobile fish species. 

SAC qualifying 
feature species 

Assessed Assessed Assessed 

Shellfish  Assessed Assessed Assessed 

Table 13.30: Effects Assessed During Operation and Maintenance  

 

Receptor Group 

Long term loss 
of original 
habitat 

Creation of 
new habitat 
due to 
presence of 
Project 
infrastructure 

Behavioural 
responses to 
EMF associated 
with cabling. 

Temporary 
habitat 
disturbance 
from O&M 
activities 

Mobile Fish 
Species 

Assessed Assessed Assessed 

Referred to the 
assessment of 
Effects of 
Construction, 
from Direct 
Temporary 
Habitat 
Disturbance of 
the Offshore 
Export Cable 
Corridor 

Prey species 
(specifically 
sandeel) 

Assessed 
Receptor group 
not sensitive to 
effect. 

Receptor group 
not sensitive to 
effect. 

Shellfish  Assessed Assessed Assessed 

SAC qualifying 
feature species 

Assessed Assessed Assessed 

Electro-sensitive 
elasmobranchs 

Magnitude, 
conclusions and 
justification as 
per mobile fish 
species. 

Magnitude, 
conclusions and 
justification as 
per mobile fish 
species. 

Magnitude, 
conclusions and 
justification as 
per mobile fish 
species. 

Hearing 
specialists 

Magnitude, 
conclusions and 
justification as 
per mobile fish 
species. 

Assessed Assessed 
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13.7.1 Effects of Construction 

Direct Temporary Habitat Disturbance via Export Cable Installation  

242 Installation of the Offshore Export Cable from the Development Area to landfall will result in 

direct, temporary habitat disturbances via the action of the Export Cable installation tools on 

the seabed and also anchoring of Export Cable installation vessels. In total, the area affected 

will cover an area of the seabed of 3.02 km2, over the total length of Export Cable which 

stretches approximately 83 km from the Export Cable landfall to the Development Area. 

Preferred cable protection is through burial, and as such the disturbance caused as a result 

of its installation is considered temporary. In addition, the majority of benthic species which 

will be directly affected as a result of this impact are considered likely to recover relatively 

fast (Section 13.6.1). Permanent loss of habitat, through provision of other protection 

methods (e.g. rock protection) is considered in the operational phase assessment (Section 

13.7.2). 

243 Temporary disturbance to the seabed within the Offshore Export Cable Corridor will affect 

many of the receptors identified in the baseline (Section 13.4) and the potential significance 

of this impact for all receptors is discussed below in relation to the magnitude of the effect 

and the specific sensitivity of the receptor.  

Mobile Fish Species 

244 Temporary habitat disturbance via Export Cable installation is predicted to create negligible 

magnitude effects on mobile fish species in this area. This is due to their high level of 

mobility, broad spectrum diet and the very small area of seabed affected by these works 

which will allow these species to utilise similar, adjacent habitat at little energetic cost. 

Additionally, most of these species spawn into the water column and as such, critical 

spawning habitat will not be affected by Export Cable installation. Effects of temporary 

habitat disturbance due to Export Cable installation on spawning grounds are therefore 

considered of negligible magnitude as this effect is not expected to have anything other than 

very small impacts on the size or structure of wider stocks of fish that spawn in the area 

around the Offshore Export Cable Corridor. This receptor group is considered to be of low 

sensitivity, and therefore a negligible/minor impact is predicted.  

Hearing Specialists  

245 The same conclusions with respect to mobile fish species apply for this specific receptor. The 

Offshore Export Cable Corridor does not overlap with recorded herring spawning grounds 

(Figure 13.11). Therefore, there is no scope for direct temporary habitat disturbance on 

herring spawning grounds as a result of installation of Export Cables. Due to the increased 

sensitivity (moderate) assigned to this receptor, the combination of negligible magnitude of 

effect and moderate sensitivity results in a minor impact being predicted. 
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Prey Species 

246 The key prey species considered with respect to this potential impact is sandeel. As outlined 

above, the sandeel suitability map created for the entire Project using sedimentary 

composition and distribution data identified that the Offshore Export Cable Corridor will 

almost be entirely unsuitable for sandeel habitation. Spawning grounds of sandeels have 

been identified as present along the Offshore Export Cable Corridor (Ellis et al., 2012), 

however this is considered unlikely due to the conclusions drawn from the sandeel 

suitability map. Export Cable installation will also result in only a discrete, temporary 

disturbance to the seabed.  

247 Therefore, an effect of negligible magnitude is predicted on this moderate sensitivity 

receptor due to the low abundance of this species along the Offshore Export Cable Corridor 

and also the large amount of wider available sandeel habitat. Combined with the moderate 

sensitivity of this receptor group, this results in a minor impact prediction. 

Electro-sensitive Elasmobranchs 

248 The same magnitude conclusions with respect to mobile fish species apply for this specific 

receptor. The sensitivity of this receptor group is defined as low, therefore, combined with a 

negligible magnitude, an impact of negligible/minor is predicted via temporary habitat 

disturbance from Export Cable installation on electro-sensitive elasmobranchs. 

SAC Qualifying Feature Species 

249 The SAC qualifying species identified in the baseline (Section 13.4) may potentially use the 

Offshore Export Cable Corridor for foraging during migrations. However, the Export Cable 

installation will also result in only a discrete, temporary disturbance to the seabed, which is a 

tiny proportion of the available feeding habitat these species have available to them. In 

addition these species will not be reliant on seabed habitats within the Offshore Export 

Cable Corridor as feeding grounds. Therefore, the magnitude of the impact is negligible, 

which combined with a high sensitivity results in a minor/moderate impact prediction.  

Shellfish  

250 The baseline data (Section 13.4) indicated that shellfish do occur along the Offshore Export 

Cable Corridor, with ICES landings data highlighting the importance of the area through 

which the majority of the Export Cable passes to certain species, including Nephrops, brown 

crab and lobster. These species will be impacted to a slightly greater degree than more 

mobile fish species by Export Cable installation, however these species are relatively tolerant 

to disturbance and individuals are expected to be able to recover quickly with minimal effect 

on populations (Sabatini and Hill, 2008). As such, the effects of the temporary habitat 

disturbance produced by cable installation are considered to be of negligible magnitude. The 

sensitivity of this receptor group is judged to be low, and as such temporary habitat 

disturbance via Export Cable installation is predicted to result in a negligible/minor impact. A 

summary of impacts significance can be found below.  
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Table 13.31: Impact Summary of Direct Temporary Habitat Disturbance via Export Cable 

Installation  

Impact Receptor Magnitude Sensitivity Significance 

Direct 
temporary 
habitat 
disturbanc
e via 
Export 
Cable 
installation 

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists  Negligible  Moderate Minor 

Prey species  Negligible  Moderate Minor 

Electro-sensitive elasmobranchs Negligible  Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Negligible  Low Negligible/Minor 

 

Indirect Disturbance as a Result of Sediment Deposition and Temporary Increases in SSC 

via Export Cable Installation 

251 Export Cable laying operations will lead to an increase in SSC in the immediate vicinity of the 

works. Modelling of the sediment plume following energetic means (assessed as the worst 

case for re-suspension of sediments (Section 10.6.1.)) shows that along the Offshore Export 

Cable Corridor elevated levels of SSC can be expected to be within 3 - 10 mgl-1 above 

background concentrations, with localised peaks of up to 300 mgl-1. Higher concentrations 

will occur very close to the Export Cable but these will be limited to within a few tens of 

metres of burial activities, and most of the resulting sediment plume will settle out over a 

period of seconds or minutes. The finest (mud and silt) sediment fractions will persist for 

longer in the water column and be carried further, but these will generally not be advected 

beyond three kilometres, and will settle out within a few hours of disturbance.  

252 The deposition footprint resulting from Export Cable installation is predicted to extend to a 

maximum of three kilometres either side of the Offshore Export Cable Corridor. However, 

the more distant parts of this deposition footprint will be very thin, typically <1 mm beyond 

one kilometre distance from the Export Cable and >98 per cent of the displaced material will 

settle out within one kilometre and over a period of five to 10 minutes after release. Peak 

deposition depths of up to five millimetres are predicted, although this represents an 

average value and there may be localised peaks of deposition greater than five millimetres 

within 10 m of the Export Cable installation works. 

253 These predictions are conservative as they assume that the entire contents of the trench are 

re-suspended by the cabling operation. In reality, much of the coarser material displaced by 

Export Cable installation will simply re-settle within the immediate area and will not 

contribute to any longer-lasting plumes, which will be mainly comprised of finer sediments. 
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Mobile Fish Species 

254 Increased SSC levels produced via Export Cable installation are predicted to result in the 

temporary avoidance of the areas of highest increases by mobile fish species. Due to the 

short-term nature of any SSC peaks, any avoidance will be of a short duration as most of the 

resulting sediment plume will settle out over a period of seconds or minutes, and is only 

likely to occur within 1.4 km of the cabling operation where SSC are predicted to be between 

3 and 10 mg l-1 with peaks of up to 300 mg l-1 (Section 10.6.1). 

255 Whiting, lemon sole and plaice are all noted as having spawning grounds that overlap with 

the Offshore Export Cable Corridor, although these species will actually lay pelagic eggs and 

not be over-reliant on the seabed habitats in the area. Lethal effects of suspended 

sediments to pelagic eggs are predicted to be of negligible magnitude due to the highly 

localised extent and short duration of peak SSC (up to 300 mgl-1). Avoidance of the area by 

spawning adults is predicted to be of short duration and is only likely to occur within 1.4 km 

of the release site where SSC are predicted to typically be 3 to 10 mgl-1 above background 

levels. Avoidance by spawning adults is thus also considered to be of negligible magnitude. 

The effect of increased suspended sediments on mobile fish is thus considered to be of 

negligible magnitude.  

256 This prediction of magnitude also applies to those mobile fish species that have distinct 

migratory phases including migratory species such as sea trout, European eel and sparling. 

As these species all have estuarine stages in their life-cycle they will be regularly exposed to 

high levels of SSC and as such will have adaptations to this effect. Studies on salmon which 

show that unless a whole body of water is blocked, migration will not be significantly 

affected (see assessment below in relation to SAC qualifying features receptor), can also be 

applied to these species, as can the avoidance threshold of 100 mg kg-1 over one hour. While 

these migratory species are vulnerable to anthropogenic impacts, the position of the 

Offshore Export Cable Corridor, not covering the mouth of an estuary and the low levels of 

suspended sediments predicted (elevated levels typically between 3 and 10 mgl-1 with peaks 

of up to 300 mgl-1 (Section 10.6.1) above background (15 mgl-1) within 1.4 km of release 

locations) presents limited barrier effects from increased SSC, with migratory species likely 

to show some localised avoidance from these discrete areas. 

257 This receptor group has a low sensitivity, combined with negligible magnitude, results in a 

predicted negligible/minor impact. 

 

Hearing Specialists  

258 The same conclusions with respect to mobile fish species apply for this specific receptor. 

Herring and sprat spawning habitats do not overlap with the Offshore Export Cable Corridor, 

therefore, no impacts via increased SSC levels and subsequent sediment deposition are 

predicted on these habitats, as any suspended sediment is predicted to settle out before 

reaching herring spawning grounds. Sections of the Offshore Export Cable Corridor do 

overlap with low intensity cod spawning grounds however; as this species is a pelagic 

spawner the same conclusions as for mobile fish species apply, with a negligible magnitude.  
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259 In addition, the Offshore Export Cable Corridor passes through nursery areas for a number of 

fish species. Juvenile herring show avoidance behaviour to relatively low SSC and are thus 

expected to avoid areas within one kilometre of the release site. Lethal effects are expected 

to be negligible due to the highly localised area and short duration of the high SSC, and 

considering the large areas of available fish habitat in the area, effects on juvenile fish are 

expected to be of negligible magnitude.  

260 However, due to the increased sensitivity (moderate) assigned to this receptor (due to its 

wider ecological importance as a prey item), the combination of negligible magnitude of 

effect and moderate sensitivity results in a minor impact due to increased suspended 

sediment and deposition via Export Cable installation.  

Prey Species 

261 Spawning grounds of sandeels have been identified as present along the Offshore Export 

Cable Corridor (Ellis et al., 2012), however the sandeel suitability map created for the area 

using sedimentary composition and distribution data identified that the Offshore Export 

Cable Corridor will almost be entirely unsuitable for sandeel habitation. As there is very little 

suitable sandeel habitat predicted to occur along the Offshore Export Cable Corridor, the 

magnitude of effects of any increase in suspended sediments and deposition are predicted 

to be negligible. Even adopting a precautionary approach that there may be some suitable 

sandeel habitat along the Offshore Export Cable Corridor, sediment deposition via Export 

Cable installation is predicted to produce a negligible effect on sandeels, as the depth of 

deposition will be at a level that sandeels will be able to cope with (as they cope with natural 

storm events) and there will be no long-term change in the overall PSA characteristics of the 

Offshore Export Cable Corridor (see Section 13.6.1 in relation to suspended sediment 

impacts during Development Area construction). This receptor group is judged to be of 

moderate sensitivity, which combined with a negligible magnitude results in a minor impact 

predicted. 

Electro-sensitive Elasmobranchs 

262 The same conclusions with respect to mobile fish species apply for this specific receptor, and 

the sensitivity of this receptor group is defined as low. Therefore, combined with a negligible 

magnitude, a negligible/minor impact is predicted via increased suspended sediment levels 

and deposition disturbance on electro-sensitive elasmobranchs due to Export Cable 

installation. 

 

SAC Qualifying Feature Species 

263 The same key conclusions with respect to the potential for increased sediment plumes to 

adversely affect the migration pathways of SAC qualifying species (salmon and lamprey) for 

construction in the Development Area apply to the Offshore Export Cable Corridor. The main 

difference is that increased suspended sediment levels (and plumes) predicted to arise from 

Export Cable installation are much less than those assessed for works in the Development 

Area, therefore any impacts will also be no less (or at least no greater) than those assessed 
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with respect to the Development Area. The only potential issue to consider in more detail, 

with regard to any plumes across the Offshore Export Cable Corridor is whether the more 

inshore location of these plumes may act as more of a constraint to migration, than the 

plumes generated further offshore. 

264 The Offshore Export Cable Corridor does not cover the mouth of an estuary, and the low 

levels of suspended sediments predicted in relation to threshold levels results in a low 

magnitude of barrier effects from increases in suspended sediments. Sediment in individual 

rivers and estuaries change on an almost daily basis depending on rainfall, tide and storm 

events and there is a wide range of background suspended sediment concentrations in UK 

estuaries through which fish migrations occur. For example, salmon and lamprey successfully 

pass through estuaries with extremely high suspended sediments such as the Severn and its 

sub estuaries the Wye, Usk and Parrett, which naturally contain up to several thousand 

milligrams per litre (FARL, 1995), concentrations as high as 9,000 mg l-1 have been recorded 

in the path of runs in the Usk Estuary (Alabaster, 1993).  

265 While the Offshore Export Cable Corridor does extend into the Firth of Forth estuary, and in 

its totality could restrict migration from the south, Export Cable operations are transient, 

with working rates of between up to 300 m and 500 m per hour. Suspended sediment will 

settle out over a period of seconds or minutes. The finest (mud and silt) sediment fractions 

will persist for longer in the water column and be carried further, but these will settle out 

within a few hours of disturbance (Section 10.6.1). The estuary at the mouth of the Firth of 

Forth is 15 km wide, and as the Offshore Export Cable Corridor runs in a north-easterly 

direction, at no point during the installation of the Export Cable is it predicted that elevated 

suspended sediments will form a barrier to migration by completely blocking access to the 

estuary. Coastal migration, northwards for Salmon, may also be effected, with localised 

avoidance but no complete barrier to migration created. 

266 Overall, the magnitude of this effect is judged to be negligible as salmon and lamprey 

migrate over a broad geographic front and any barrier generated by increased suspended 

sediments is judged to be minimal and will have only very small (if any) impact on the stocks 

of these species. With a high sensitivity due to their status as SAC qualifying features, a 

minor/moderate impact is predicted. 

 

Shellfish  

267 Of the habitats mapped along the length of the Offshore Export Cable Corridor (Chapter 12), 

a number are known to contain Nephrops, with areas of spawning activity for this species 

also identified in this area (Coull et al., 1998). The presence of this species along the 

Offshore Export Cable Corridor is confirmed by commercial fish landings from the ICES 

rectangle which the Offshore Export Cable Corridor passes, which indicates that Nephrops is 

the main shellfish species landed in the period 2007 to 2011 (Chapter 18).  

268 The Marine Life Information Network (MarLIN, 2011), assesses Nephrops as tolerant to 

smothering and increased suspended sediments of the levels predicted via Export Cable 

installation, and as such impacts to Nephrops are predicted to be of negligible magnitude.  
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269 Scallops, which provide the resource for another locally important fishery, are identified to 

be present at the more offshore area of the Corridor (Appendix 18B: Commercial Fisheries 

Baseline Offshore Export Cable Corridor). The low increases in suspended sediments and very 

small depositional thicknesses predicted to occur from Export Cable installation are not 

expected to cause significant impacts to this species, which is assessed as having a low 

sensitivity to these impacts (Marshall and Wilson, 2009). Impacts to scallops from the 

installation of the Export Cable are therefore predicted to be of negligible magnitude. The 

shellfish receptor group is considered to have a low sensitivity, and as such a 

negligible/minor impact is predicted. A summary of impacts significance can be found below.  

Table 13.32: Impact Summary of Indirect Disturbance as a Result of Sediment Deposition 

and Temporary Increases in SSC via Export Cable Installation  

Impact Receptor Magnitude Sensitivity Significance 

Indirect 
disturbance 
as a result 
of 
sediment 
deposition 
and 
temporary 
increases in 
SSC via 
Export 
Cable 
installation 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible/Minor 

SAC qualifying feature 
species 

Negligible High Minor/Moderate 

Shellfish Negligible Low Negligible/Minor 

 

Barrier Effects, Disturbance or Physical Injury Associated with Construction Noise (Export 

Cable Installation) 

270 Much of the focus regarding noise and the construction of wind farms is on piling due to the 

fact this activity produces the largest noise propagation. During cable laying, noise is also 

produced by the cable laying activities. Cable laying has been recorded to produce noise at a 

source level of 178 dB re 1 μPa at one metre from source (Nedwell et al., 2003) and 

represents the worst case in terms of noise audibility distances from sources. Using the 

SPEAR Model output for cable laying noise levels are not estimated to exceed 90 dBht 

(Species) beyond <1 m from the at the point of emission any of the fish species. The 75 dBht 

audibility distance varies between <1 m and 66 m dependant on species, the implications of 

which are discussed in the receptor groups below.  

Mobile Fish Species (Hearing Generalists) 

271 Modelling for a number of mobile fish species, that are defined as hearing generalists, using 

measured noise levels during cable burial shows that while levels will be above background 

and detectable, the level is below 90 dBht, thus strong avoidance reactions would not be 

expected for any of these species (BERR, 2008). The SPEAR Model output for cable laying for 
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dab revealed that the audibility distances are not estimated to exceed 90 dBht or 75 dBht 

beyond <1 m. Therefore, effects on hearing generalist fish populations are considered to be 

of a negligible magnitude, which when combined with the low sensitivity of this receptor 

group result in a negligible/minor impact prediction. 

Hearing Specialists  

272 As per the approach adopted with regard to the assessment of piling noise, the following 

assessment presents noise impacts from Export Cable installation for hearing specialists. In 

this context the potential effects of Export Cable installation are discussed in terms of the 

impact on spawning aggregations of adult fish. Therefore, they are placed in the context of 

potential overlap of noise effects with adjacent spawning grounds. In fact, of these species 

only cod is predicted to exhibit behavioural effects to a distance of 10 m from Export Cable 

installation operations.  

273 SPEAR modelling output for cable laying for herring and cod revealed that the audibility 

distance is not estimated to exceed 90 dBht beyond <1 m. For 75 dBht beyond the audibility 

distance was only 20 m and 66 m for cod and dab respectively. Due to these very small areas 

of avoidance predicted, the magnitude of effects on hearing specialists is considered to be 

negligible as any such behavioural responses to cable noise is unlikely to have any impact on 

the overall size or structure of stocks of these species in the region. 

274 Spawning areas of herring are located approximately 10 km to the north and south from the 

nearest point of the Offshore Export Cable Corridor, while spawning areas for sprat are 

located approximately 15 km from the nearest point of the Offshore Export Cable Corridor. 

Noise levels from Export Cable installation that would cause an avoidance reaction in sprat 

and herring are not expected to overlap with these spawning grounds, therefore no impact 

is predicted. The northern section of the Offshore Export Cable Corridor overlays spawning 

areas for cod, however given the small area that would be affected by noise, this is 

considered negligible, especially in comparison to the large areas of spawning grounds 

available to cod. 

275 As a result, the magnitude of noise effects from cable laying operations on hearing 

specialists is predicted to be negligible. The sensitivity of this group is moderate, therefore a 

minor impact is predicted. 

Prey Species 

276 Due to the lack of suitable sandeel habitat along the Offshore Export Cable Corridor, and 

very low hearing sensitivity of this species (based on sand lance audiograms as a surrogate 

species), the magnitude of any noise from Export Cable installation on this species is judged 

to be negligible. With this receptor group having a moderate sensitivity, a minor impact is 

predicted on sandeels. 
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Electro-sensitive Elasmobranchs 

277 The same conclusions with respect to mobile fish species apply for this specific receptor. The 

sensitivity of this receptor group is defined as low, therefore, combined with a negligible 

magnitude, a negligible/minor impact is predicted on electro-sensitive elasmobranchs, due 

to noise generated from Export Cable installation. 

SAC Qualifying Feature Species 

278 A detailed assessment of the potential for construction noise from piling to impact the 

migration routes of SAC qualifying features is presented earlier in this chapter (Section 

13.6.1). Whilst noise from Export Cable installation works has the potential to be detected 

by post-smolts, grilse and adult salmon migrating to, and from, freshwater habitats to 

spawn, noise modelling conducted for general cable construction indicates no avoidance or 

significant behavioural reactions of salmon (Nedwell et al., 2003). In addition, SPEAR Model 

output for cable laying for salmon revealed that the audibility distances is not estimated to 

exceed 90 dBht or 75 dBht beyond <1 m and two metres respectively. Lamprey, as explained 

earlier in the chapter (Section 13.6.1), possesses no specialist noise sensitive organs, 

therefore are unlikely to be affected by this relatively low noise source. Thus, despite noise 

being detectable along the Offshore Export Cable Corridor, the magnitude of this effect on 

salmon and lamprey is judged to be negligible. The sensitivity of this receptor group is high, 

combined with negligible magnitude results in a minor/moderate impact being predicted on 

this receptor, due to noise generated by Export Cable installation. 

Shellfish  

279 As discussed previously in relation to the impacts of construction noise within the 

Development Area (piling) (Section 13.6.1), the magnitude of the effect of underwater noise 

on mobile invertebrates is considered to be negligible. The sensitivity of these species is 

considered to be low, and therefore a negligible/minor impact is predicted. A summary of 

impacts significance can be found below.  

Table 13.33: Impact Summary of Disturbance or Physical Injury Associated with 

Construction Noise (Export Cable Installation)  

Impact Receptor Magnitude Sensitivity Significance 

Disturbance 
or physical 
injury 
associated 
with 
constructio
n noise 
(export 
cable 
installation) 

Mobile fish species (hearing 
generalists) 

Negligible  Low Negligible/Minor 

Hearing specialists Negligible  Moderate Minor 

Prey species  Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Negligible  Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 
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Impact Receptor Magnitude Sensitivity Significance 

Shellfish Negligible Low Negligible/Minor  

 

13.7.2 Effects of Operation and Maintenance 

Long Term Loss of Original Habitat  

280 In the operational phase, there will be some long term loss of existing seabed habitats 

associated with the Export Cable due to presence of cable protection. For the purpose of this 

assessment, it has been assumed that 20 per cent of all Export Cables will require some form 

of cable protection, resulting in a long term loss of 0.60 km2 of original habitat along the 

total length of the Offshore Export Cable (approximately 83 km). 

Mobile Fish Species 

281 Effects of habitat loss associated with cable protection along the Offshore Export Cable 

Corridor on the majority of the natural fish and shellfish species in the area are expected to 

be negligible, due to the high level of mobility and broad spectrum diet of these species, and 

the very small area affected. A number of species are thought to spawn in the area affected 

by the Export Cable installation. The area affected is however, very small in comparison to 

the wider extent of the habitats within the area (Appendix 12A), and the overall extent of 

the spawning and nursery areas in the region (Coull et al., 1998; Ellis et al., 2012). The 

magnitude of this effect is judged to be negligible, which combined with low sensitivity, 

results in a negligible/minor impact. 

Hearing Specialists  

282 The same general magnitude conclusions with respect to mobile fish species apply for this 

specific receptor. Herring and sprat spawning grounds do not overlap with the Offshore 

Export Cable Corridor in which this long term loss of original habitat will occur and therefore, 

will not be affected. Cod spawning grounds do overlap with the Offshore Export Cable 

Corridor, however cod are pelagic spawners and the area affected is very small in 

comparison to the wider extent of the spawning habitats. The magnitude of this effect is 

judged to be negligible, combined with moderate sensitivity results in a minor impact being 

predicted, due to loss of original habitat along the Offshore Export Cable Corridor, in the 

operational phase.  

Prey species 

283 Ellis et al., 2012 predicts that sandeel spawning grounds do overlap with the Offshore Export 

Cable Corridor in which this long term loss of original habitat will occur. However, the 

sandeel suitability map created for the Project area using sedimentary composition and 

distribution data, identified that the Offshore Export Cable Corridor will almost be entirely 

unsuitable for sandeel habitation. As such, loss of habitat due to Export Cable protection will 
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only create a negligible effect on prey species. This receptor group is considered to be of 

moderate sensitivity, and as such a minor impact is predicted. 

Electro-sensitive Elasmobranchs 

284 The same magnitude conclusions with respect to mobile fish species apply for this receptor, 

and the sensitivity of this receptor group is defined as low, therefore, combined with a 

negligible magnitude, a negligible/minor impact is  predicted, due to loss of original habitat 

along the Offshore Export Cable Corridor, in the operational phase. 

SAC Qualifying Feature Species 

285 The SAC qualifying species identified in the baseline (Section 13.4) may potentially use the 

Offshore Export Cable Corridor for foraging during migrations. However, the Export Cable 

protection will also result in only a discrete loss of original habitat, which is a tiny proportion 

of the available feeding habitat these species have available to them. Therefore they will not 

be reliant on seabed habitats within the Offshore Export Cable Corridor as feeding grounds.  

The long term loss of habitat within the Offshore Export Cable Corridor will have a negligible 

effect on salmon or lamprey. Although Malcolm et al. (2010) noted that salmon appear to 

continue feeding when offshore as they approach their natal rivers, it is judged that the loss 

of habitat via Export Cable protection will represent a negligible proportion of similar 

habitats that may provide prey items for salmon. Lamprey do not feed on the benthos (they 

are parasitic on fish), therefore loss of benthic habitat will impact them as an indirect impact 

at the same magnitude of their host species. The sensitivity of this receptor group is high, 

therefore a minor/moderate impact is predicted. 

Shellfish  

286 Shellfish species present along the Offshore Export Cable Corridor, e.g. Nephrops, will be 

affected by long term habitat loss to a greater degree than more mobile species, with a 

proportion of populations of these species displaced from the Offshore Export Cable 

Corridor. These species will however be able to utilise similar, adjacent habitat and so will 

not be significantly affected at a population level. As such, effects to these species are 

considered to be of low magnitude. Shellfish are considered to be of low sensitivity, 

therefore, a minor impact is predicted. A summary of impacts significance can be found 

below.  
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Table 13.34: Impact Summary of Long Term Loss of Original Habitat (Offshore Export 

Cable) 

Impact Receptor Magnitude Sensitivity Significance 

Long term loss of 
original habitat 
(Offshore Export 
Cable) 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible/Minor 

SAC qualifying feature 
species 

Negligible High Minor/Moderate 

Shellfish Low Low Minor 

 

Behavioural Responses to EMF Associated with Cabling (Offshore Export Cable)  

287 It is anticipated that in the worst case the Export Cable will comprise of up to six 275 kV AC 

cables each with a length of approximately 83 km. An overview of behavioural response to 

EMF in respect to the inter-array cabling is detailed in Section 13.6.2 above. The EMF 

generated from the Export Cables will differ from those emitted from inter-array cables, as 

they will carry a higher voltage. In addition, the geographical spread of the effect is greater 

as EMF will be emitted upon the whole length of the Offshore Export Cable Corridor which 

runs from the Development Area to landfall, passing though shallower water and therefore 

potentially creating a barrier to coastal movements. 

288 Modelling conducted in support of an application for a wind farm in the Moray Firth 

indicated that B-fields from 220 kV (800 mm2 at 775 A) cables would be 21 µT at the seabed 

(based on one metre burial) and dissipate to approximately 0.80 µT at five metres above the 

seabed (MORL, 2012). Magnetic field strength increases with a linear relationship based on 

the size and current of the cable, however, values are unlikely to be significantly greater 

than those reported by MORL (2012). This is below the strength of the Earth’s natural 

geomagnetic field which is assumed to be 50 µT.  

289 Induced electrical fields modelled during a COWRIE funded project indicated a maximum 

value of 2.5 µV/m in the sea water above the point of burial of 33 kV cables (buried to 1.5 m) 

(Gill et al., 2005). The Export Cables will produce iE fields that are likely to be greater than 

those found in this study and of the 66 kV inter-array cabling proposed for the Wind Farm. 

The strength of the iE field will be dependent on the current within the Export Cable, the 

rate of change of the AC current, and the orientation and bundling of Export Cables. It is 

therefore difficult to determine general values of iE fields to apply to the current 

assessment. However, it should be noted that high voltage subsea cabling is prevalent in UK 

waters and internationally, with numerous interconnections between countries and islands 

at analogous voltages in proximity to the Project and beyond.    
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290 Although the B-fields associated with the Export Cable are greater than those for the inter-

array cabling, the field strength will dissipate to levels below the earth’s natural 

geomagnetic field at the seabed and to negligible levels within five metres. This is only 

slightly beyond those expected within inter-array cables and so the magnitude conclusions 

reported for each receptor group within the Development Area are applicable to the 

Offshore Export Cable Corridor. Induced E-fields are also likely to be stronger along the 

Offshore Export Cable Corridor.  

291 The Embedded Mitigation described in Section 13.3 details mitigation relating to EMF 

impacts. As with the inter-array cables, the Export Cables will be suitably buried or will be 

protected by other means when burial is not practicable. Burial will increase the distance for 

attenuation of B and iE fields prior to potential contact with fish and shellfish receptors 

above the seabed/seawater interface. As such the assessment considers values at the 

seabed and beyond when considering impact on natural fish and shellfish species.    

Mobile Fish Species 

292 As stated in the assessment of inter-array cables certain species of teleost fish are also 

capable of detecting EMF, although the sensory mechanism of detection is not yet properly 

understood. This receptor group has limited detection thresholds to iE fields (8-25 µV/m; Gill 

et al., 2005), therefore the magnitude of this effect is considered to be negligible. The 

sensitivity of this receptor group is low, therefore, a negligible/minor impact is predicted on 

mobile fish species from EMF effects from Export Cables. 

Hearing Specialists  

293 Research was conducted on Baltic herring (Clupea harengus membras a subspecies of 

Atlantic herring) at the Nysted offshore wind farm in Denmark to identify effects of the 132 

kV AC export cable. This concluded no effects on herring as a result of electric fields 

(Pedersen and Leonhard, 2006), therefore the Export Cable is unlikely to have any impacts 

on Atlantic herring or sprat. This research did, however, find cod to be receptive to EMF 

generated from 132 kV AC export cable, although no impact was found on their survival. 

Therefore the same negligible magnitude conclusions with respect to effects of EMF on 

mobile fish species apply for this specific receptor. However, the increased sensitivity of this 

receptor (moderate) combined with a negligible magnitude results in a minor impact being 

predicted, due to EMF effects in the operational phase. 

Prey Species 

294 The same magnitude conclusions with respect to effects of EMF on mobile fish species apply 

for this specific receptor. However, the increased sensitivity of this receptor (moderate) 

combined with a negligible magnitude results in a minor impact being predicted, due to EMF 

effects in the operational phase.  
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Electro-sensitive Elasmobranchs 

295 Elasmobranchs likely to occur in and around the Offshore Export Cable Corridor include 

lesser spotted dogfish, spurdog and tope. The inter-array assessment included details of 

experiments on lesser spotted dogfish in relation to unshielded and unburied 150 kV cable 

carrying 600 A (Gill and Taylor, 2001). This study showed that avoidance behaviour was only 

observed when field strengths reached 1,000 µV/cm (100,000 µV/m) and that this behaviour 

was elicited on average 10.4 cm from the source (Gill and Taylor, 2001). Although no figures 

are available on the predicted iE field strength based on the modelled 2.5 µV/m fields on 33 

kV cables at Kentish Flats (buried to 1.5 m), the iE in the Kentish Flats study, which solicited a 

response, far exceed those likely to occur at the export cable and no avoidance behaviours 

are predicted in the areas surrounding the cables. Although no avoidance behaviour is 

predicted, due to the uncertainties in the B and iE field strengths associated with cables 

carrying this voltage, the conservative approach has been adopted and a magnitude of low 

has been ascribed to this effect. The sensitivity of this receptor group is judged to be low; 

therefore a minor impact is predicted. 

SAC Qualifying Feature Species 

296 With respect to salmon concerns exist due to potential effects on migration routes from 

magnetic fields which may inhibit the ability of individuals to navigate. Salmon may have to 

cross the Offshore Export Cable Corridor en route to and from their natal rivers. Salmon are 

reported to predominately swim in the upper 10 m of the water column (Malcolm et al., 

2010), and it is considered that EMF impacts to salmon from subsea cables will not be 

present in water depths greater than 20 m due to the attenuation of EMF in seawater (Gill 

and Bartlett, 2010). Any interaction between migratory species and magnetic fields 

produced during Export Cable operation will be unlikely, and is supported by modelling of 

subsea cables in the Moray Firth which indicates B fields will remain below that of the 

Earth’s geomagnetic field. This assumption is supported by findings from the Solway Firth in 

relation to the Robin Rigg offshore wind farm (Thorley, 2013). However due to the 

uncertainties in the predictions of field strengths associated with cables carrying this 

voltage, and the coastal migrations likely undertaken by this species, the conservative 

approach has been adopted and the magnitude of EMF effects to salmon from the Export 

Cables are considered to be low.  

297 Sea lamprey are reported as having a low detection threshold to the iE fields generated from 

subsea cables. They are able to detect fields down to 10 µVm-1, however no evidence of 

response to B fields exists (Gill and Bartlett, 2010). The predicted strength of the iE field for 

the Export Cables has not been modelled specifically for this project. The detection 

thresholds are higher than the expected iE fields at the surface of the seabed above 33 kV 

inter-array cables. In addition to this there is a lack of evidence for any magneto-sensitive 

response. However, given the uncertainties in the predictions of field strengths associated 

with cables of this voltage, the conservative approach has been adopted and a magnitude of 

low is predicted on sea lampreys from the EMF emitted by the Offshore Export Cable. 
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298 The low magnitude of this impact combined with the high sensitivity of this receptor this 

results in a moderate impact. 

Shellfish  

299 Although some species of shellfish (such as lobsters) can detect EMF, no direct evidence 

exists of impacts to invertebrates from subsea cable EMF exists (Bochert and Zettler, 2004) 

Therefore the magnitude of EMF effects on low mobility species is considered to be 

negligible, with a low sensitivity, resulting in a negligible/minor impact. A summary of 

impacts significance can be found below.  

Table 13.35: Impact Summary of Behavioural Responses to EMF Associated with Cabling 

(Offshore Export Cable) 

Impact Receptor Magnitude Sensitivity Significance 

Behavioural 
responses to EMF 
associated with 
cabling (Offshore 
Export Cable) 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Low Low Minor 

SAC qualifying feature 
species 

Low High Moderate 

Shellfish Negligible Low Negligible/Minor 

 

Creation of New Habitat due to Presence of Project Infrastructure (Cable Protection)  

300 During the operational phase of the Project, the presence of cable protection along 

approximately 20 per cent of the Offshore Export Cable Corridor has the potential to create 

new habitat for fish and shellfish. The potential impact of this infrastructure on the various 

fish and shellfish receptor groups, is assessed below.  

Mobile Fish Species 

301 The magnitude of this effect on mobile fish is judged to be negligible as the area of 

additional habitat created is extremely small in comparison with wider area of habitats and 

there is also no expectation that this new habitat will lead to anything other than very small 

changes in overall stock size or structure. With a low sensitivity assigned to this receptor a 

negligible magnitude results in a negligible/minor (positive) impact being predicted. 

Hearing specialists  

302 The introduction of hard substrate in the form of cable protection along 20 per cent of the 

Offshore Export Cable Corridor is not predicted to create either an adverse or beneficial 
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impact on this receptor group. Because loss of original habitat has already been assessed 

above, no impact is predicted from this effect. 

Prey Species 

303 Sandeels are not sensitive to this specific impact as they do not utilise hard substrate 

habitat. And because loss of original habitat has already been assessed above no impact will 

occur from this effect. 

Electro-sensitive Elasmobranchs 

304 The same conclusions with respect to mobile fish species apply for this specific receptor. The 

sensitivity of this receptor group is defined as low, therefore, combined with a negligible 

magnitude, a negligible/minor (positive) impact is predicted for electro-sensitive 

elasmobranchs, due to the presence of cable protection in the Offshore Export Cable 

Corridor. 

SAC Qualifying Feature Species 

305 The presence of cable protection covering an area of 0.60 km2 and the potential increased 

habitat complexity associated with this substrate is not predicted to affect either salmon or 

lamprey. Because loss of original habitat has already been assessed above no impact is 

predicted on this receptor group from this effect. 

Shellfish 

306 Increased habitat complexity and provision of hard substrata will add refugia and increase 

food provisions (e.g. blue mussels) for certain shellfish species. The area affected by cable 

protection (0.60 km2) is however, small in comparison to the wider area of habitat, and as 

such the magnitude of the effect is predicted to be negligible. The sensitivity of shellfish is 

judged to be low, therefore a negligible/minor (positive) impact is predicted. A summary of 

impacts significance can be found below.  

Table 13.36: Impact Summary of Creation of New Habitat due to Presence of Project 

Infrastructure (Cable Protection) 

Impact Receptor Magnitude Sensitivity Significance 

Creation of new 
habitat due to 
presence of project 
infrastructure (cable 
protection) 

Mobile fish species 
Negligible Low 

Negligible/Minor 
(positive)  

Hearing specialists  No Impact Moderate No Impact 

Prey species  No Impact Moderate No Impact 

Electro-sensitive 
elasmobranchs 

Negligible Low 
Negligible/Minor 
(positive) 

SAC qualifying feature 
species 

No Impact 
High No Impact 
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Impact Receptor Magnitude Sensitivity Significance 

Shellfish Negligible 
Low 

Negligible/Minor 
(positive) 

 

Direct Temporary Habitat Disturbance from Operations and Maintenance (O&M) Activities 

307 During the operational phase, temporary habitat disturbance from any necessary Export 

Cable reburial will occur due to routine O&M activities. As detailed in Table 13.2, a total area 

of 0.007 km2 of seabed would be subject to temporary disturbance, resulting from the action 

of the cable installation tools and anchoring of cable installation vessels, assuming reburial 

of 20 per cent of the total length of six Export Cables. Therefore, an assumption has been 

made that the magnitude of this effect will be no greater than that assessed via temporary 

habitat disturbance during the construction phase (during which a total area of 3.02 km2 is 

predicted to be disturbed). Also assuming that the sensitivity of the various receptor groups 

remains the same, then it can be concluded that the significance of impacts on these 

receptor groups will be the same (or less) than those predicted for temporary habitat 

disturbance via the initial Export Cable installation.  

308 Table 13.37, below presents a summary of the impact significance predictions for the fish 

and shellfish receptors based on temporary habitat disturbance via construction. These 

impacts are predicted to be similar (or less) for any subsequent temporary habitat 

disturbance via O&M activities. This is due to the significantly lower areas of disturbance 

inherent in the O&M activities when compared to construction.  

Table 13.37: Impact Summary of Direct Temporary Habitat Disturbance from Operations 

and Maintenance (O&M) Activities 

Impact Receptor Magnitude Sensitivity Significance 

Direct 
temporary 
habitat 
disturbance 
from O&M 
activities 

 

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists  Negligible  Moderate Minor 

Prey species  Negligible  Moderate Minor 

Electro-sensitive 
elasmobranchs 

Negligible  Low Negligible/Minor 

SAC qualifying feature 
species 

Negligible High  Minor/Moderate 

Shellfish Negligible  Low Negligible/Minor 
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13.7.3 Effects of Decommissioning  

309 The potential effects of decommissioning related to the activities in the Offshore Export 

Cable Corridor are considered to be equivalent to and potentially lower than the worst case 

effects assessed for the construction phase. This assumes that the Export Cables are 

removed and not left in situ which may be the option with least environmental impact. The 

approach to decommissioning is described in Section 7.12. A decommissioning plan will be 

prepared in accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) 

and will be subject to approval from Department of Energy and Climate Change prior to 

implementation. 

13.8 Cumulative Impacts of the Project   

310 In addition to separately describing the potential impacts for the Development Area and 

Offshore Export Cable Corridor during the construction/decommissioning and operation 

phases, the cumulative impacts of the Wind Farm and OfTW combined are described below. 

The worst case scenario parameters from the Design Envelope are simply the combined 

values from Tables 13.2 (Development Area) and 13.3 (Offshore Export Cable Corridor) and 

are not, therefore, repeated here.  

13.8.1 Effects of Construction 

Direct Temporary Habitat Disturbance 

311 The combination of the Wind Farm and OfTW installation (within the Development Area and 

the Offshore Export Cable Corridor) will result in a total area of temporary habitat 

disturbance of 8.56 km2 based upon the worst case scenario. As described within the 

Development Area and Offshore Export Cable Corridor discussions above (Section 13.6 and 

13.7), the disturbance is considered to be localised for most receptors in relation to the 

wider geographical context of available habitats. The proportion of the wider geographical 

area which is impacted by this effect will be no larger than for the Development Area and 

Offshore Export Cable Corridor in isolation.  

312 The magnitude of this impact was found to be negligible for most receptors and low for prey 

species (sandeel) in the assessment on both the Development Area and the Offshore Export 

Cable Corridor. As the temporary loss of habitat represents small areas, the cumulative 

impact of temporary habitat loss is also negligible or low. As the sensitivities of the various 

fish and shellfish receptor groups range from low to high, impacts on these receptor groups 

range from negligible/minor to minor/moderate. A summary of impacts significance can be 

found below.  

Table 13.38: Impact Summary of Direct Temporary Habitat Disturbance (the Project) 

Impact Receptor Magnitude Sensitivity Significance 

Direct 
temporary 

Mobile fish species 

 
Negligible  Low Negligible/Minor 
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Impact Receptor Magnitude Sensitivity Significance 

habitat 
disturbance 

Hearing specialists Negligible Moderate Minor 

Prey species Low Moderate Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible/Minor 

SAC qualifying feature 
species 

Negligible High Minor/Moderate 

Shellfish,  Negligible  Low Negligible/Minor 

 

Indirect Disturbance as a Result of Sediment Deposition and Temporary Increases in SSC 

313 Chapter 10 concluded that if dredging and cable burial coincides, the resultant rise in SSC 

could increase. However, such concentrations will be limited in both space (extending no 

more than a few kilometres from the discharge point) and time (settling out within a few 

hours of release). It is therefore considered that the cumulative effects on SSC and the 

sediment transport regime within the Project will be no greater than those effects already 

evaluated for the individual construction activities. 

314 As such, due to the small area ultimately affected by increases in suspended sediments, and 

with no barrier to migration presented, an effect of negligible magnitude is predicted for 

most receptor groups, and low magnitude for prey species (sandeel). The most sensitive 

receptor group is the SAC qualifying features group comprising salmon and lamprey (high 

sensitivity); therefore a cumulative impact across the Project of minor/moderate is 

predicted for that receptor, with either negligible/minor or minor/moderate being predicted 

for all other fish receptor groups. A summary of impacts significance can be found below.  

Table 13.39: Impact Summary of Indirect Disturbance as a Result of Sediment Deposition 

and Temporary Increases in SSC (the Project) 

Impact Receptor Magnitude Sensitivity Significance 

Indirect 
disturbance as 
a result of 
sediment 
deposition 
and 
temporary 
increases in 
SSC  

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists Negligible  Moderate Minor  

Prey species Low Moderate Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible  Low Negligible/Minor 

SAC qualifying feature 
species 

Negligible High Minor/Moderate 

Shellfish Negligible  Low Negligible/Minor 
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Barrier Effects, Disturbance or Physical Injury Associated with Construction Noise 

315 Cumulative noise modelling has been undertaken for The Project, and for The Project with 

other projects in Chapter 11. 

316 The worst case for cumulative impacts of noise at the Project would be to assume that piling 

and cable protection/burial would be carried out simultaneously. However, due to the low 

levels of noise predicted during cable laying operations in relation to that for piling at the 

Development Area, no increase in effect magnitude is predicted above that likely to arise at 

the Development Area. As such, the magnitude of effects is considered to be as presented in 

relation to piling noise alone. With a range in receptor sensitivities, the overall significance 

of impact of construction noise from the Project is predicted to be at worst minor/moderate 

for all receptors other than herring (a hearing specialist), for whom a moderate impact is 

predicted. A summary of impacts significance can be found below.  

Table 13.40: Impact Summary of Barrier Effects, Disturbance or Physical Injury Associated 

with Construction Noise (the Project) 

Impact Receptor Magnitude Sensitivity Significance 

Barrier 
effects 
disturbance 
or physical 
injury 
associated 
with 
construction 
noise (the 
Project) 

 

Mobile fish 
species (hearing 
generalists) 

(Mortality and injury) = 
Negligible 

(Behavioural 
responses) = Low 

Low 

(Mortality and injury) 
= Negligible/Minor 

(Behavioural 
responses) = Minor 

 

Hearing 
specialists 

(Mortality and injury) = 
Negligible 

(Behavioural 
responses)   

Herring = Moderate 

Cod & sprat  = Low 

Moderate 

(Mortality and injury) 
= Minor 

(Behavioural 
responses)  

Herring = Moderate 

Cod & sprat = 
Minor/Moderate 

Prey species  (Mortality and injury) = 
Negligible 

(Behavioural 
responses) = Low 

Moderate 

(Mortality and injury) 
= Minor 

(Behavioural 
responses) = 
Minor/Moderate 

Electro-sensitive 
elasmobranchs 

(Mortality and injury) = 
Negligible 

(Behavioural 
responses) = Low 

Low 

(Mortality and injury) 
= Negligible/Minor 

(Behavioural 
responses) =Minor 

SAC qualifying 
feature species 

(Mortality and injury) = 
Negligible 

(Behavioural 
responses) = Low 

High (Mortality and injury) 
= Minor/Moderate 

(Behavioural 
responses) = 
Moderate 
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Impact Receptor Magnitude Sensitivity Significance 

Shellfish (Mortality and injury) = 
Negligible 

(Behavioural 
responses) = Negligible 

Low 

(Mortality and injury) 
= Negligible/Minor 

(Behavioural 
responses) = 
Negligible/Minor 

 

13.8.2 Effects of Operation and Maintenance 

Long Term Loss of Original Habitat  

317 The combination of the Development Area and Offshore Export Cable Corridor installation 

will result in a total area of permanent habitat loss of 2.47 km2 based upon the worst case 

scenario. As described within the Development Area and Offshore Export Cable Corridor 

discussions above, the effect is considered to be localised and although the area, in relation 

to the wider geographical context of available habitats is small, the long term nature and key 

habitats affected (spawning areas, key prey species habitat, etc.) mean the magnitude of this 

effect is considered to be at worst low. No impact on herring spawning habitat is predicted 

via long term habitat loss as herring spawning grounds do not exist within the Development 

Area or Offshore Export Cable Corridor.  

318 The sensitivity of potential receptors ranges from low to high, therefore, this cumulative 

impact is considered to be at worst minor/moderate for the Project. A summary of impacts 

significance can be found below.  

Table 13.41: Impact Summary of Long Term Loss of Original Habitat (the Project) 

Impact Receptor Magnitude Sensitivity Significance 

Long term 
loss of 
original 
habitat (the 
Project) 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists Negligible Moderate Minor 

Prey species  Low Moderate Minor/Moderate 

Electro-sensitive elasmobranchs Negligible Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Low Low Minor 

 

Behavioural Responses to EMF Associated with Cabling 

319 It is anticipated that the inter-array cables will comprise of a maximum of 353 km of 66 kV 

AC cables. The Export Cable is anticipated to comprise of up to six 83 km of 275 kV AC 

cables. These cables have the potential to illicit behavioural responses in a number of 
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species, and the behavioural responses elicited are likely to be both species and individually 

specific. The potential impact of EMF acting as a barrier to migratory species, particularly 

salmon, is a key consideration of this assessment. Salmon are reported to predominately 

swim in the upper 10 m of the water column (Malcolm et al., 2010), and it is considered that 

EMF impacts to salmon from subsea cables will not be present in water depths greater than 

20 m due to the attenuation of EMF in seawater (Gill and Bartlett, 2010). This assumption is 

supported by a review of salmon data from the Solway Firth in relation to the construction 

and operation of the Robin Rigg offshore wind farm which concluded that the wind farm had 

no significant impact on the salmon populations of the local river (Thorley, 2013).  

320 While it is recognised that the combined area that will be effected by EMF from both the 

Offshore Export Cable and the inter-array cabling is larger than for either component alone, 

the areas affected are very localised and will not overlap, therefore no additional cumulative 

effect is predicted, beyond what is predicted for the Offshore Export Cable. No barrier 

effects are predicted for either the Development Area or Offshore Export Cable Corridor, 

and as such the magnitude of the cumulative effect is considered to be negligible for most 

receptors, and low for elasmobranchs and SAC qualifying feature species (which represents a 

conservative estimate due to the uncertainties in the field strengths associated with the 

Offshore Export Cable, see Section 13.6.2). A negligible/minor or minor impact is predicted 

for all receptors with the exception of SAC species, which as a result of their high sensitivity 

(due to their higher conservation status) results in a moderate impact. A summary of impact 

significance can be found below.  

Table 13.42: Impact Summary of Behavioural Responses to EMF Associated with Cabling 

(the Project) 

Impact Receptor Magnitude Sensitivity Significance 

Behavioural 
responses to 
EMF associated 
with cabling 
(the Project) 

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists Negligible Moderate Minor 

Prey species Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Low Low Minor 

SAC qualifying feature 
species 

Low 
High Moderate 

Shellfish Negligible Low Negligible/Minor 

 

Disturbance or Physical Injury Associated with Operational Noise 

321 As detectable operational noise is predicted to come from the Development Area only (and 

not the Offshore Export Cable Corridor) during operation, no cumulative impact of the 

Project exists. 
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Reduced Fishing Activity 

322 As reduction in fishing pressure during the operational phase is predicted to occur within the 

Development Area only (i.e. not along the Offshore Export Cable Corridor) no cumulative 

impact of the Project exists.  

Creation of New Habitat Due to Presence of Project Infrastructure  

323 The Wind Farm and OfTW together have the potential to create new hard substrate covering 

an area of 2.47 km2. However, due to the large area over which this substrate will be 

created, the overall effect is expected to be small. Reef fishes and crustaceans are likely to 

be primary users of the new habitat, and will benefit from the increased habitat complexity 

offering greater food resources and refugia. As a partial alteration of the baseline conditions 

to one of hard substrata, the magnitude of this effect is considered to be negligible for most 

species, but moderate for shellfish. For most receptor groups the cumulative impacts are 

negligible/minor (positive) or minor, but for shellfish they are minor/moderate (positive). A 

summary of impact significance can be found below.  

Table 13.43: Impact Summary of Creation of New Habitat Due to Presence of 

Infrastructure (the Project) 

Impact Receptor Magnitude Sensitivity Significance 

Creation of 
new habitat 
due to 
presence of 
infrastructure 
(the Project)   

Mobile fish species  Negligible Low Negligible/Minor 

(positive) 

Hearing specialists Negligible Moderate Minor 

Prey species Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs  

Negligible Low Negligible/Minor  
(positive) 

SAC qualifying feature 
species 

No Impact High  
No Impact 

Shellfish Moderate  Low Minor/Moderate 
(positive)  

 

Temporary Habitat Disturbance from Operations and Maintenance (O&M) Activities 

324 Table 13.44 below presents a summary of the impact significance predictions for the fish and 

shellfish receptors based on temporary habitat disturbance via construction of the Project. 

These impacts are predicted to be similar (or less) for any subsequent temporary habitat 

disturbance via O&M activities.  
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Table 13.44: Impact Summary for Temporary Habitat Disturbance via O&M Activities (the 

Project) 

Impact Receptor Magnitude Sensitivity Significance 

Temporary 
habitat 
disturbance 
via O&M 
activities 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Low Moderate Minor/Moderate 

Electro-sensitive elasmobranchs Negligible Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Negligible Low Negligible/Minor 

 

13.8.3 Effects of Decommissioning  

325 The potential effects of decommissioning are considered to be equivalent to, and potentially 

lower than, the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from Department of Energy and Climate Change prior to 

implementation. 

326 It should be noted, however, that piling is not envisaged to be required during 

decommissioning and hence, effects associated with noise attributed to this phase will likely 

be significantly smaller than those assessed for the construction phase above. 

13.9 Cumulative Impacts of the Project with Other Projects  

327 In line with Chapter 4 (Section 4.7) all elements of the Project with other relevant projects 

must be considered together in order to allow a full cumulative impact assessment to be 

undertaken. A range of other projects, both onshore and offshore were identified through 

consultation with relevant stakeholders for cumulative impacts with the Project (full details 

can be found in Section 4.7.3; Figure 4.1). Cumulative impacts for fish and shellfish receptors 

arising from the impacts of the Project in conjunction with other planned marine 

developments and activities are described below. 
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13.9.1 Developments Considered 

Firth of Forth and Tay Wind Farms 

328 The other offshore wind farms in the Firth of Forth and Tay area include the Firth of Forth 

Phase 1, and Neart na Gaoithe Offshore Wind Farms. The construction periods for the three 

projects are: 

 Neart na Gaoithe – Construction to begin in March 2015, ending September 2016; 

 Firth of Forth Phase 1 – Export cable October 2015, ending December 2017. WTGs from 

July 2016, ending December 2019; 

 Inch Cape Wind Farm and OfTW – The programme states an expected two year piling 

period commencing in 2017.  However for the purposes of a worst case cumulative 

assessment, it is assumed that piling could occur simultaneously with the Neart na 

Gaoithe and Firth of Forth Phase 1 projects.   

329 The cumulative Assessment Parameters for each of the three projects are outlined below 

(Table 13.45). 

Table 13.45: Summary of Cumulative Assessment Parameters Including Other Projects 

Impact Neart na Gaoithe Firth of Forth Phase 1 ICOL Project 

Construction (and Decommissioning) 

Direct temporary 

habitat disturbance 

Total of 2.88 km
2
  

2.11 km
2
 disturbed -site 

area  

0.75 km
2
 disturbed - 

export cable area  

 

 

Total of 15.46 km
2
  

3.75 km
2
 disturbed - 

Alpha 

3.75 km
2
 disturbed -

Bravo 

7.96 km
2
 disturbed - 

Transmission 

Total of 8.56 km
2
 

5.54 km
2 

disturbed  -

Development Area 

3.02 km
2
 disturbance 

– Offshore Export 

Cable Corridor 

 

Indirect disturbance 

as a result of 

sediment deposition 

and temporary 

increases in SSC 

Maximum plume extent 

– <5 km 

Maximum plume extent 

– one tidal excursion 

Maximum plume 

extent – 10 km 

(majority of the 

sediment settles 

within 3.5 km) 

Barrier effects, 

disturbance or 

physical injury 

associated with 

construction noise 

 

Area encompassed by 

75 dBht (Herring) – 8062 

km
2 

 

Area encompassed by 75 

dBht (Herring) – 10320 

km
2
 

 Area encompassed 

by 75 dBht (Herring) – 

9223 km
2 
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Impact Neart na Gaoithe Firth of Forth Phase 1 ICOL Project 

Operation and Maintenance 

Long term loss of 

original habitat 

Total of 0.36 km
2
 

0.31 km
2
 site area lost 

0.05 km
2
 export cable 

area lost 

Total of 2.18 km
2
 across 

Alpha, Bravo and export 

cable 

Total of 2.47 km
2
 

1.87 km
2 

Development Area  

0.60 km
2
  Offshore 

Export Cable 

Corridor 

Behavioural 

responses to EMF 

associated with 

cabling 

 

140 km inter-array cable 

buried to 1.0 – 3.0 m 

2 x 33 km export cable 

buried to 1.0 – 3.0 m 

 

355 km inter-array cable 

buried to 0.5 m minimum 

(for both Alpha and 

Bravo) 

530 km export cable 

buried to minimum 0.5 m  

353 km inter-array 

cable  

6 x 83 km Export 

Cable 

Both buried at a 

range of 0.0 – 3.0 m 

with a target depth 

of 1.0 m 

Disturbance or 

physical injury 

associated with 

operational noise 

Literature values of operational noise used for all developments  

Effect on fish and 

shellfish resources 

due to changes in 

fishing activity 

Qualitative assessment based on minimum loss of fishing grounds used for all 

developments 

Creation of new 

habitat due to 

presence of project 

infrastructure 

0.37 km
2
 area of seabed 

covered – site area 

(substations unknown) 

0.09 km
2
  area of 

seabed covered –export 

cable 

1.75 km
2
 area of seabed 

covered – site area 

(Alpha and Bravo) 

0.42 km
2
  area of seabed 

covered –export cable 

1.87 km
2  

area of 

seabed covered -

Development Area  

0.60 km
2
  area of 

seabed covered – 

Offshore Export 

Cable Corridor 

Temporary habitat 

disturbance from 

O&M activities 

Assessment based on the assumption that O&M activities will have no worse 

an impact as construction activities 
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Other Projects and Activities  

Other Offshore Wind Farms 

330 Other offshore wind farms for consideration include: 

 European Offshore Wind Development Centre (Aberdeen); 

 Hywind Demonstration Site (near Aberdeen); 

 Methil (Fife Energy Park) Offshore Demonstration Wind Turbine;  

 Beatrice Offshore Wind Farm (Moray Firth); and 

 Moray Firth R3 Zone 1 (Eastern Development Area) (Moray Firth).  

Other Coastal Projects 

331 Other coastal projects for consideration include: 

 Forth Replacement Crossing (Firth of Forth); 

 Rosyth International Container Terminal Project (Rosyth); 

 Coastal Improvement Works at the Mouth of the Barry Burn (Carnoustie); 

 Edinburgh Harbour Master Plan (Edinburgh Waterfront Development) (Leith); 

 Port of Dundee Expansion (Dundee Waterfront Development); and  

 Montrose Tidal Array (GlaxoSmithKline Tidal Energy Project) (Montrose). 

332 It is recognised that major projects along the east coast of Scotland and north east coast of 

England including other offshore wind farms and coastal projects could have cumulative 

impacts on fish and shellfish stocks. Fish and shellfish stocks that interact with the Project 

areas are in some cases far ranging species with potential to interact with projects at 

considerable distance. However, due to the remoteness of all these projects from the 

Development Area and Offshore Export Cable Corridor, distant projects will not interact with 

a significant proportion of any fish or shellfish stock that could result in an additive 

cumulative effect. As such this cumulative assessment concentrates on the impacts of the 

Firth of Forth and Tay offshore wind farms. 

Onshore Wind Farms 

333 No cumulative impacts with respect to Natural Fish and Shellfish 

Other Onshore Projects 

334 Other onshore projects for consideration include: 

 Grangemouth Renewable Energy Plant (Grangemouth); 

 Rosyth Renewable Energy Plant (Rosyth); 

 Dundee Renewable Energy Plant (Dundee); 
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 Victoria and Albert Museum at Dundee; 

 Captain Clean Energy Project (Caledonia Clean Energy Project) (Grangemouth); 

 Cockenzie Combined Cycle Gas Turbine Power Station (Cockenzie) 

335 No cumulative impacts with respect to natural fish and shellfish are predicted, and as such 

these projects are scoped out of the following assessment. 

13.9.2 Effects of Construction 

Direct Temporary Habitat Disturbance 

336 Total habitat disturbance across all projects assessed as part of this cumulative assessment is 

estimated at 26.9 km2 based upon all worst case scenarios (Table 13.45). While it is 

recognised that the combined area that will be effected by temporary habitat disturbance is 

larger than for any project alone, in relation to the wider geographical context of available 

habitats the disturbance is considered to be localised, of relatively short duration. Therefore, 

it is considered to be of negligible magnitude for most receptors and low magnitude for prey 

species (sandeel) which have high fidelity to the seabed. 

337 The most sensitive of the various fish and shellfish receptor groups (SAC qualifying feature 

species) has a sensitivity of high due to its conservation importance. It is worth noting that 

this particular receptor will have limited sensitivity to temporary habitat disturbance due to 

the large extent of available habitat. However, in line with assessment methodology 

(Chapter 4), the overall significance of this impact on this receptor is judged to be 

minor/moderate. The impact is judged to be of minor/moderate significance for prey species 

(sandeel), and no worse than minor for other receptor groups. A summary of impacts 

significance can be found below.  

Table 13.46: Impact Summary of Direct Temporary Habitat Disturbance (the Project with 

Other Projects) 

Impact Receptor Magnitude Sensitivity Significance 

Direct 
temporary 
habitat 
disturbance 

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists Negligible Moderate Minor 

Prey species Low Moderate Minor/Moderate 

Electro-sensitive elasmobranchs Negligible Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Negligible  Low Negligible/Minor 
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Indirect Disturbance as a Result of Sediment Deposition and Temporary Increases in SSC 

338 The Coastal Processes assessment of cumulative Project effects on SSC and the sediment 

transport regime (Section 10.7.1) indicates that effects are both spatially localised and short-

lived. While it is recognised that the combined area potentially effected by sediment 

deposition and temporary increases in SSC would be greater than for any individual project, 

Section 10.7 concludes that there will be no cumulative effects on these processes beyond 

those already evaluated for the individual construction activities. Therefore, a magnitude of 

negligible or low is assigned for this effect. As per the cumulative impact of temporary 

habitat disturbance, the most sensitive of the various fish and shellfish receptor groups has a 

high sensitivity (SAC qualifying feature species) therefore, the overall impact on this receptor 

is judged to be minor/moderate, and the impact is judged to be of minor/moderate 

significance for prey species (sandeel), and no worse than minor for other receptor groups. A 

summary of impacts significance can be found below.  

 Table 13.47: Indirect Disturbance as a Result of Sediment Deposition and Temporary 

Increases in SSC (the Project with Other Projects) 

Impact Receptor Magnitude Sensitivity Significance 

Indirect 
disturbance 
as a result of 
sediment 
deposition 
and 
temporary 
increases in 
SSC (the 
Project with 
other 
projects)   

Mobile fish species Negligible  Low Negligible/Minor 

Hearing specialists Negligible  Moderate Minor 

Prey species Low Moderate Minor/Moderate  

Electro-sensitive 
elasmobranchs 

Negligible  Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Negligible  Low Negligible/Minor 

 

Barrier Effects, Disturbance or Physical Injury Associated with Construction Noise 

339 Cumulative noise modelling has been undertaken for the Project in-conjunction with other 

Firth of Forth and Tay wind projects in Chapter 11. 

340 Cumulative assessments highlight that noise emitted during piling operations for the three 

individual Firth of Forth and Tay developments overlap (Chapter 11). To assess the effects on 

a population the assessment takes into consideration any impacts on fish aggregations that 

may occur during specific periods of a species lifecycle at discrete locations (i.e. spawning 

grounds). This is most relevant for herring which have discrete areas of spawning habitat to 

the north and south of the Development Area where they congregate to spawn during 

August to October (Figure 13.18). The area where behavioural responses could be evoked 

associated with the 75 dBht (herring) and 90 dBht (herring) noise contours will impact upon 

7.0 per cent and 1.5 per cent of the Shetland/Buchan spawning grounds respectively. 

Cumulative impacts associated with the 75 dBht (herring) and 90 dBht (herring) noise contours 
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will affect 9.4 per cent and 1.0 per cent of the Banks sub-population spawning grounds. 

However, when the cumulative behavioural noise contour plots for herring from the three 

Firth of Forth and Tay offshore wind farms are overlain on both the Coull et al. (1998) 

spawning ground extent and IHLS larval data (1991 to 2011), it is clear to note that spawning 

activity has not been uniformly distributed across the spawning ground. In reality, spawning 

to the north of the three wind farm sites has been concentrated off the north east 

Aberdeenshire coast, with spawning in the more southerly extent of this northern spawning 

ground much less apparent over this 20 year data set. Therefore, it is concluded that the 

actual proportion of herring spawning grounds impacted by cumulative noise contours will 

be much less than the 7.0 per cent and 9.4 per cent of the Shetland/Buchan and Banks 

spawning grounds respectively. In addition, herring have been reported to shift to 

alternative spawning locations between generations (Schmidt et al., 2009). In the 1960’s 

natural shifts in spawning ground usage were reported from areas around Buchan up to 

Shetland and then back again (Bainbridge and Forsyth, 1972). This ability to do so is 

hypothesised as a buffer against any environmental stressors acting on a population. 

However, it provides an indication of the ability of herring to adapt and use alternative 

suitable spawning grounds when necessary.  

Figure 13.18: Cumulative Noise Contours for Herring Superimposed onto Herring Spawning 

Areas  

 

341 The additive impacts of the cumulative noise contours result in an increased area of 

disturbance predominately to the east and south of the Development Area. Extension of the 
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area of potential behavioural disturbance has little consequence for the spawning herring 

stock as the main spawning grounds are to the north (Buchan grounds) and to the south (the 

northern periphery of the Banks grounds). Furthermore, data collected as part of the IHLS 

and commercial catch data (ICES, 2012) indicate that the highest intensity spawning grounds 

to the north are beyond the 75 dBht noise contour (Appendix 13D). Schmidt et al. (2009) 

report that the peripheral regions of spawning grounds are likely to be the last to be 

recolonised as the stock size increases, therefore it is possible that the peripheral regions of 

the spawning grounds affected will only be used during years where there is a high spawning 

stock biomass. In addition, spawning grounds supporting the sub-population that spawns at 

the Buchan grounds utilise spawning grounds as far north as Shetland. As herring, during the 

spawning season, have been reported to have a higher hearing threshold, disturbance 

effects may be reduced (Skaret et al., 2005). Potential exclusion of herring from the 

peripheral spawning grounds overlapping the 75 dBht and 90 dBht hearing thresholds will not 

incur additional mortality to the spawning stock. It is likely that displacement will result in 

spawning herring moving to alternative spawning grounds to the north. Similarly, the 

southern extent of the cumulative noise impact area may displace herring spawning at 

locations supporting the Banks sub-population. However, additional alternative spawning 

resource exists to the south. Therefore, the magnitude of the cumulative effects remain as 

moderate. Coupled with a sensitivity of moderate the overall impact will be moderate.  

342 Cumulative impacts resulting from additive effects from simultaneous piling within the 

Development Area and the adjacent Firth of Forth Phase 1 and Neart na Gaoithe project will 

not result in a significant reduction in the spawning resources of sprat or cod (no cumulative 

noise modelled for cod). Both species have a ubiquitous distribution across the North Sea 

and further afield around Europe. ICES state that the sprat stock appears to be healthy and 

increasing (ICES, 2006). Conversely, the North Sea cod stock is reported to be at a critically 

low level. Any displacement effects will be inconsequential in the context of current fishing 

mortality. The magnitude of this effect on cod and sprat is low as they are unlikely to affect 

the size or structure of their stocks in the wider region. As cod and sprat are hearing 

specialists with moderate sensitivity to noise, a low magnitude of effect and moderate 

sensitivity results in an overall minor/moderate impact.  

343 The other key receptor group that is at risk of cumulative noise impact is the SAC qualifying 

feature species receptor group, which comprises Atlantic salmon and river and sea lamprey. 

As outlined in the individual Project assessment, migratory species such as salmon and 

lamprey have the potential to be impacted by cumulative construction noise forming a 

barrier preventing migration into or out of their natal rivers. To assess this, a worst-case 

scenario of piling locations was assessed with modelling locations being selected on the 

western boundary of the sites, i.e. closest to adjacent coastlines, along which returning adult 

salmon (and smolts leaving natal rivers) are known to migrate. 

344 Noise levels predicted to cause a strong avoidance response (90 dBht (salmo salar)) are 

predicted to occur at a distance of <3 km around each piling operation within each of the 

three Firth of Forth and Tay wind farms, and noise levels that will result in a mild avoidance 

reaction (75 dBht (salmo salar)) will occur within a distance of <17 km from the piling 
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location. Due to their spatial extent, areas of strong avoidance behaviour (as defined by the 

90 dBht (salmo salar) contour) are not predicted to interact. However, there does appear to 

be scope for the mild behavioural response noise contours (75 dBht (salmo salar)) to interact 

as shown in Figure 13.19. Even though there does appear to be a cumulative effect via piling 

noise, from Figure 13.19 it can be noted that the 75 dBht contours do not interact in a way 

that creates a total barrier between the three sites and adjacent coastlines. Furthermore, 

piling noise will not be continuous throughout the construction phases. As such, it is not 

predicted that overall migration, either of returning adults or smolts leaving natal rivers, will 

be blocked via cumulative piling operations as there will still be large sea areas available 

around the Firth of Forth and Tay sites where noise levels will be lower than that predicted 

to create behavioural responses in salmon.  

Figure 13.19: Cumulative Noise Contours for Salmon Overlaid onto SACs Designated for 

Migratory Fish and Freshwater Pearl Mussel 

345 Other fish species which are not SAC qualifying features but which migrate between rivers 

and the sea, such as sea trout, sparling and European eel (assessed within the mobile fish 

receptor group) may also be impacted by cumulative noise effects, if they were to create a 

barrier to migration to spawning grounds. However, as outlined above for SAC qualifying 

feature species, construction noise will not cause a complete barrier across a river mouth, 

and piling noise will not be constant across the construction phase. Shad species (assessed 

within hearing specialists) are also migratory species which travel up rivers to their spawning 

grounds, however these species are only known to spawn in rivers on the west coast of the 

UK and therefore construction noise is considered highly unlikely to impact the spawning 

success of these species.  
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346 Limited specific information on migration routes means that there is some uncertainty 

within this assessment. As such a conservative assumption has been made that migration 

will take place through the areas in which the noise contours will overlap (see Section 13.4.3, 

Section 13.13.3 and Table 13.63. It is also believed that salmon migrate over a broad area 

(Malcolm et al., 2010). With respect to the impact assessment, based on the criteria defined 

in Table 13.15, the magnitude of effect is predicted to be low, as only a small effect on the 

overall size or structure of fish species that form SAC qualifying features is envisaged due to 

the absence of a total barrier to migration, even when the 75 dBht contours are assessed 

together (Figure 13.19). The SAC qualifying feature receptor group has a high sensitivity, 

therefore an impact of moderate is predicted. A summary of impacts significance can be 

found below (Table 13.48).  

Table 13.48: Impact Summary of Barrier Effects, Disturbance or Physical Injury Associated 

with Construction Noise (the Project with Other Projects) 

Impact Receptor Magnitude Sensitivity Significance 

Barrier 
effects 
disturbance 
or physical 
injury 
associated 
with 
construction 
noise (the 
Project with 
other 
projects) 

 

Mobile fish 
species (hearing 
generalists) 

(Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

Low 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) 
= Minor 

Hearing 
specialists 

(Mortality and injury)   
Hearing specialist = 
Negligible 

(Behavioural responses) 
Herring = Moderate 

Cod & sprat = Low 

Moderate 

(Mortality and injury) = 
Minor 

(Behavioural responses) 
Herring = Moderate 

Cod & sprat = 
Minor/Moderate 

Prey species  (Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

Moderate 

(Mortality and injury) = 
Minor 

(Behavioural responses) 
= Minor/Moderate 

Electro-sensitive 
elasmobranchs 

(Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

Low 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) 
= Minor 

SAC qualifying 
feature species 

(Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Low 

High (Mortality and injury) = 
Minor/Moderate 

(Behavioural responses) 
= Moderate 

Shellfish (Mortality and injury) = 
Negligible 

(Behavioural responses) 
= Negligible 

Low 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) 
= Negligible/Minor 
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13.9.3 Effects of Operation and Maintenance 

Long Term Loss of Original Habitat 

347 Total habitat loss across all projects assessed as part of this cumulative assessment is 

estimated at 5.01 km2 based upon all worst case scenarios. In relation to the wider 

geographical context of available habitats, the effect is considered to be small and localised.  

348 The most sensitive of the various fish and shellfish receptor groups has a high sensitivity, 

however, the long term loss of habitat within the three project areas will have a very limited 

impact on SAC qualifying feature species (salmon and sea lamprey) as these species are not 

thought to rely on the specific habitats within the sites for any particular ecological function, 

such as spawning or feeding. The lack of high abundances of sandeel in and around each of 

the sites (Figure 13.9) suggests that the sites are less important than surrounding areas in 

terms of prey resources.  

349 Overall, the magnitude of effect of long term habitat loss on receptor groups is judged to be 

at worst low, as based on criteria in Table 13.15, this effect is not predicted to influence the 

size or structure of stocks in the wider region. A summary of impacts significance can be 

found below.  

Table 13.49: Impact Summary of Long Term Loss of Original Habitat (the Project with Other 

Projects)  

Impact Receptor Magnitude Sensitivity Significance 

Long term 
loss of 
original 
habitat (the 
Project with 
other 
projects) 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists Negligible Moderate Minor 

Prey species  Low Moderate Minor/Moderate 

Electro-sensitive elasmobranchs Negligible Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Low Low Minor 

 

Behavioural Responses to EMF Associated with Cabling 

350 The layout of the three Firth of Forth and Tay wind farm projects indicates that the area 

inshore of these projects will be exposed to a number of localised magnetic (B) and iE fields. 

While it is recognised that the combined areas that will be effected by EMF from cabling, of 

the three projects is larger than for the Project alone, the areas affected by EMF are very 

localised and will not overlap, therefore no additional cumulative effect is predicted.  

351 Migratory SAC qualifying species typically swim in the upper 10 m of the water column 

(Malcolm et al., 2010). They are also believed to migrate over a broad area (Malcolm et al., 
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2010). These are the most sensitive receptor (Section 13.5.1), and are assigned a high 

sensitivity.  

352 As such the magnitude of the effect is considered to be negligible for most receptors, and 

low for electro-sensitive elasmobranchs and SAC qualifying feature species (which may pass 

over export cables during coastal migrations). It should be noted that this is a conservative 

estimate as while there are uncertainties in the field strengths associated with the export 

cables, these are not predicted to elicit behavioural effects in these receptor groups.  

353 Therefore, the impact of EMF from cables from the three Firth of Forth and Tay offshore 

wind farm projects considered in this assessment is judged to be moderate for SAC 

qualifying feature species, and no worse than minor for other receptor groups. A summary 

of impacts significance can be found below.  

Table 13.50: Impact Summary of Behavioural Responses to EMF Associated with Cabling 

(the Project with Other Projects) 

Impact Receptor Magnitude Sensitivity Significance 

Behavioural 
responses to 
EMF 
associated 
with cabling 
(the Project 
with other 
projects) 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists Negligible Moderate Minor 

Prey species Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Low Low Minor 

SAC qualifying feature species Low High Moderate 

Shellfish Negligible Low Negligible/Minor 

 

Disturbance or Physical Injury Associated with Operational Noise 

354 Although operational noise at each development will cause levels elevated above 

background, no mortality or injury is predicted due to limited spatial extent and actual levels 

of these noise emissions. From measured data on operational wind farms, operational WTG 

noise is not estimated to exceed 75 dBht(Species) at the point of emission at the WTG tower 

for any of the fish species (Chapter 11). Therefore, the avoidance area around each WTG will 

be less than one metre. In addition, a number of offshore wind farms have found increased 

numbers of fish living in the wind farm during the operational phase compared to the 

baseline suggesting that operational noise is not having an adverse impact (Leonhard et al., 

2011).  

355 Avoidance responses are only predicted for hearing specialists within the immediate vicinity 

(approximately four metres, and only at very high wind speeds (13 ms-1) (Wahlberg and 

Westerberg, 2005), therefore, overlap between projects resulting in cumulative impacts is 

not predicted. Detection of the three Firth of Forth and Tay offshore wind farm 

developments is species specific. Those with a poor sensitivity to noise, such as eel and dab, 
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are likely to detect operational noise levels within areas less than one kilometre from 

source, which would not cause overlap between the developments. Fish with higher 

sensitivity of sound pressure, e.g. herring and cod, might detect a wind farm at a longer 

range distance greater than 25 km as reported by Anderson (2011). The long detection 

ranges in combination with the multiple developments would increase the area over which 

natural fish populations will detect the noise above background. However, it should be 

noted that these detection ranges do not relate to distances in which avoidance behaviour 

will be elicited. Levels of operational noise are likely to be comparable to vessel movements, 

which will also elevate noise levels during operation as a result of maintenance; however, 

unlike the noise from WTGs, vessel noise is short lived. 

356 Avoidance due to operational noise is restricted to small areas which, in general, do not 

overlap between developments. Studies at completed wind farms show no adverse 

behavioural effects (Leonhard et al., 2011). Detection of operational noise by hearing 

generalists does not cause overlap between developments. Detection by hearing specialists 

may however present overlap between developments, and at a detectable range of 25 km, 

the herring spawning ground is also affected, however not at a noise level where adverse 

behavioural effects are likely. As a result, the magnitude of this effect is considered 

negligible. SAC qualifying feature species have been assigned a high sensitivity; therefore the 

greatest significance of this cumulative impact will be on this receptor group and is judged to 

be minor/moderate. A summary of impacts significance can be found below.  

Table 13.51: Impact Summary for Disturbance or Physical Injury Associated with 

Operational Noise (the Project with Other Projects) 

Impact Receptor Magnitude Sensitivity Significance 

Disturbance 
or physical 
injury 
associated 
with 
operational 
noise (the 
Project with 
other 
projects) 

 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Negligible Moderate Minor 

Electro-sensitive elasmobranchs Negligible Low Negligible/Minor  

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish  Negligible Low Negligible/Minor 

 

Reduced Fishing Activity 

357 During the operational phase, the potential reduction in fishing activity within the three Firth 

of Forth and Tay offshore wind farms due to the presence of infrastructure may create a 

beneficial impact on existing fish and shellfish resources. Although there are uncertainties 

surrounding how much fishing pressure would be reduced across all three projects, it is 

considered likely that there will be some degree of reduction. The impact of a reduction in 

fishing activity and resulting benefits will be negligible/minor (positive) at best.  
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Creation of New Habitat Due to Presence of the Project Infrastructure  

358 According to the published worst case scenarios of the three projects in the area, total 

production of hard substrate is expected to cover an area of approximately 5.01 km2. This 

provision of additional habitat represents a partial alteration of the baseline conditions to 

one of hard substrata, albeit a very limited spatial extent compared to the wider resource of 

soft sediment. Reef fishes and crustaceans are likely to be primary users of the new habitat, 

and will benefit from the increased habitat complexity offering greater food resources and 

refugia. As a partial alteration of the baseline conditions to one of hard substrata, the 

magnitude of this effect is considered to be moderate. The species affected are of low 

sensitivity and as such a minor/moderate (positive) impact is predicted. The most sensitive 

of the various fish and shellfish receptor groups has a high sensitivity but this particular 

receptor (SAC qualifying feature species) will not be affected by this impact. The overall 

impact on other receptors is judged to be minor/moderate at most. A summary of impacts 

significance can be found below.  

Table 13.52: Impact Summary of Creation of New Habitat Due to Presence of Project the 

Infrastructure (the Project with Other Projects) 

Impact Receptor Magnitude Sensitivity Significance 

Creation of 
new habitat 
due to 
presence of 
infrastructure 
(the Project 
with other 
projects)   

Mobile fish species  Negligible Low Negligible/Minor 
(positive) 

Hearing specialists Negligible Moderate Minor 

Prey species Negligible Moderate Minor 

Electro-sensitive 
elasmobranchs 

Negligible Low Negligible/Minor 
(positive) 

SAC qualifying 
feature species  

No Impact High  No Impact 

Shellfish Moderate  Low Minor/Moderate 
(positive)  

 

Temporary Habitat Disturbance from Operations and Maintenance (O&M) Activities 

359 Table 13.53 below presents a summary of the impact significance predictions for the fish and 

shellfish receptors based on temporary habitat disturbance via construction of the three 

projects. These impacts are predicted to be similar (or less) for any subsequent temporary 

habitat disturbance via O&M activities.  
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Table 13.53: Impact Summary for Temporary Habitat Disturbance via O&M Activities (the 

Project with Other Projects) 

Impact Receptor Magnitude Sensitivity Significance 

Temporary 
habitat 
disturbance 
via O&M 
activities 
(the Project 
with other 
projects) 

Mobile fish species Negligible Low Negligible/Minor 

Hearing specialists  Negligible Moderate Minor 

Prey species  Low Moderate Minor/Moderate 

Electro-sensitive elasmobranchs Negligible Low Negligible/Minor 

SAC qualifying feature species Negligible High Minor/Moderate 

Shellfish Negligible Low Negligible/Minor 

 

13.9.4 Effects of Decommissioning  

360 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from DECC prior to implementation. 

361 It should be noted, however, that piling is not envisaged to be required during 

decommissioning and hence, effects attributed to noise during this phase will likely be 

significantly smaller than those assessed for the construction phase above. 

13.10 Impact Interactions   

13.10.1 Impact Interactions Associated with the Project 

362 The potential for individual impacts identified through the impact assessment to interact 

and create new, or more significant impacts on fish and shellfish receptors, has been 

assessed. Impacts during construction of the Wind Farm and OfTW within the Development 

Area are considered likely to have the greatest potential for impact interactions, due to the 

number and extent of impact of activities taking place during this phase. The impacts 

associated with the construction of the Wind Farm and OfTW within the Development Area 

are: 

 Direct temporary habitat disturbance; 

 Indirect disturbance as a result of sediment deposition and temporary increases in SSC; 

and  

 Barrier effects, disturbance or physical injury associated with construction noise. 

363 The worst case scenario for these three impacts (as assessed for the individual impact 

assessments) will not interact as they are associated with the installation of different 
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foundation types. The worst case scenario for sediment deposition/increased SSC and 

habitat disturbance is dependent on the installation of GBS, whereas the worst case scenario 

for noise impacts is dependent on piling of jacket structures. While it is recognised that a 

degree of habitat loss and increased sediment deposition/SSC may be expected if piling were 

to take place, and similarly, underwater noise may increase above background levels during 

seabed preparation for GBS, the individual assessments for these impacts are considered to 

carry sufficiently conservative estimates of impacts that the additive effect would not 

exceed the assigned significance for the individual assessment.  

364 No potential for impact interactions, which would result in a new, or more significant impact 

than those assigned for the individual assessment, has been identified during the 

construction phase of the Export Cable within the Offshore Export Cable Corridor. 

365 During the operational phase of the Project, while it is recognised that the combination of 

reduced fishing pressure and creation of new habitat could result in a benefit to fish and 

shellfish resources, the degree of benefits from an additive effect cannot be confidently 

assigned. No other impact interactions have been identified.  

13.10.2 Impact Interactions Associated with the Project and Other Projects 

366 The potential for impacts from other projects to interact with impacts identified in the 

impact assessment and cumulative impact assessment to result in a greater long term effect, 

has been assessed. No such interactions have been identified.  

13.11 Mitigation 

367 A number of Embedded Mitigation strategies are proposed for the Project with relevance to 

natural fish and shellfish populations as detailed in Section 13.3.  

368 The natural fish ecology assessment has assessed worst case scenario impacts of the Project 

in isolation and cumulatively. This assessment has concluded that changes to the natural fish 

ecology within the Study Area will be, at most moderate significance, to the identified 

receptors (see Sections 13.6 to 13.9).  

369 The assessment of impacts on the natural fish ecology has indicated that adoption of the 

Project Embedded Mitigation measures, listed in Section 13.4 and collated in Appendix 7A, 

would reduce residual effects to an acceptable level and no further mitigation is proposed. 

13.12 Conclusions and Residual Impacts 

370 The following tables summarise pre and post mitigation significance for all effects 

considered for the Development Area, Offshore Export Cable Corridor, Project and Project 

with other projects.  

371 As all the mitigation considered for the Development Area in this Chapter was Embedded 

Mitigation and therefore included in the assessment conclusions, only residual effects have 

been presented in these tables. 
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Table 13.54: Summary of Effects – Development Area 

Impact Receptor Residual Significance 

Construction (and Decommissioning) 

Direct temporary habitat 
disturbance 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 

Indirect disturbance as a result 
of sediment deposition and 
temporary increases in SSC   

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 

Barrier effects disturbance or 
physical injury associated with 
construction noise 

 

Mobile fish species (hearing 
generalists) 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Minor 

 

Hearing specialists 

(Mortality and injury) = Minor 

(Behavioural responses) 
herring = Moderate 

Cod & sprat = Minor/Moderate 

Prey species  (Mortality and injury) = Minor 

(Behavioural responses) = 
Minor/Moderate 

Electro-sensitive 
elasmobranchs 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Minor 
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Impact Receptor Residual Significance 

SAC qualifying feature species (Mortality and injury) = 
Minor/Moderate 

(Behavioural responses) = 
Moderate 

Shellfish (Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Negligible/Minor 

Operation and Maintenance 

Long term loss of original 
habitat 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species  Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Minor 

Behavioural responses to EMF 
associated with cabling 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 

Disturbance or physical injury 
associated with operational 
noise 

 

 

 

 

 

 

 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 
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Impact Receptor Residual Significance 

Reduced fishing activity within 
the Development Area 

All receptor groups Negligible/Minor (positive) 

Creation of new habitat due to 
presence of infrastructure   

Mobile fish species Negligible/Minor (Positive) 

Hearing specialists  Minor  

Prey species  Minor  

Electro-sensitive 
elasmobranchs 

Negligible/Minor (positive)  

SAC qualifying feature species No Impact 

Shellfish Minor/Moderate  

Temporary habitat disturbance 
via O&M activities 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 

 

Table 13.55: Summary of Effects – Offshore Export Cable Corridor 

Impact Receptor Residual Significance 

Construction (and Decommissioning) 

Direct temporary habitat 
disturbance via Export Cable 
installation 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species  Minor/Moderate 

Shellfish 

 

 

Negligible/Minor 
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Impact Receptor Residual Significance 

Indirect disturbance as a result 
of sediment deposition and 
temporary increases in SSC via 
Export Cable installation 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 

Disturbance or physical injury 
associated with construction 
noise (Export Cable 
installation) 

Mobile fish species (hearing 
generalists) 

Negligible/Minor 

Hearing specialists Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor  

Operation and Maintenance  

Long term loss of original 
habitat (Export Cable) 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Minor 

Behavioural responses to EMF 
associated with cabling (Export 
Cable) 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Minor 

SAC qualifying feature species Moderate 
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Impact Receptor Residual Significance 

Shellfish Negligible/Minor 

Creation of new habitat due to 
presence of Cable Protection 

Mobile fish species Negligible/Minor (positive) 

Hearing specialists  No Impact 

Prey species  No Impact 

Electro-sensitive 
elasmobranchs 

Negligible/Minor (positive) 

SAC qualifying feature species No Impact 

Shellfish Negligible/Minor (positive) 

Direct temporary habitat 
disturbance from O & M 
activities 

Impacts on all receptors considered to be less than that of 
“Direct temporary habitat disturbance via Export Cable 
installation” during the construction phase (as outlined above). 

Table 13.56: Summary of Effects – the Project 

Impact Receptor Residual Significance 

Construction (and Decommissioning) 

Direct temporary habitat 
disturbance 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 

Indirect disturbance as a result 
of sediment deposition and 
temporary increases in SSC  

Mobile fish species Negligible/Minor 

Hearing specialists Minor  

Prey species Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish 

 

Negligible/Minor 
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Impact Receptor Residual Significance 

Barrier effects disturbance or 
physical injury associated with 
construction noise 

 

Mobile fish species (hearing 
generalists) 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Minor 

Hearing specialists (Mortality and injury) = Minor 

(Behavioural responses)  

herring = Moderate 

Cod & sprat = Minor/Moderate 

Prey species  (Mortality and injury) = Minor 

(Behavioural responses) = 
Minor/Moderate 

Electro-sensitive 
elasmobranchs 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Minor 

SAC qualifying feature species (Mortality and injury) = 
Minor/Moderate 

(Behavioural responses) = 
Moderate 

Shellfish (Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Negligible/Minor 

Operation and Maintenance  

Long term loss of original 
habitat 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species  Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Minor 

Behavioural responses to EMF 
associated with cabling 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species Minor 
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Impact Receptor Residual Significance 

Electro-sensitive 
elasmobranchs 

Minor 

SAC qualifying feature species Moderate 

Shellfish Negligible/Minor 

Disturbance or physical injury 
associated with operational 
noise 

No cumulative impact  

Reduced fishing activity within 
the Project 

No cumulative impact 

Creation of new habitat due to 
presence of infrastructure   

Mobile fish species  Negligible/Minor (positive) 

Hearing specialists Minor 

Prey species Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor (positive) 

SAC qualifying feature species  No Impact 

Shellfish Minor/Moderate (positive) 

Temporary habitat disturbance 
via O&M activities 

Impacts on all receptors considered to be less than that of 
“Direct temporary habitat disturbance” during the construction 
phase (as outlined above) 
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Table 13.57: Summary of Effects – the Project with Other Projects 

Impact Receptor Residual Significance 

Construction (and Operation) 

Direct temporary habitat 
disturbance 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish 

 

 

Negligible/Minor 

 

 

Indirect disturbance as a result 
of sediment deposition and 
temporary increases in 
suspended sediment 
concentrations (SSC)   

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Negligible/Minor 

Barrier effects disturbance or 
physical injury associated with 
construction noise 

 

Mobile fish species (hearing 
generalists) 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Minor 

Hearing specialists (Mortality and injury) = Minor 

(Behavioural responses) 
herring = Moderate 

Cod & sprat= Minor/Moderate 

Prey species  (Mortality and injury) = Minor 

(Behavioural responses) = 
Minor/Moderate 

Electro-sensitive 
elasmobranchs 

(Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Minor 
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Impact Receptor Residual Significance 

SAC qualifying feature species (Mortality and injury) = 
Minor/Moderate 

(Behavioural responses) = 
Moderate 

Shellfish (Mortality and injury) = 
Negligible/Minor 

(Behavioural responses) = 
Negligible/Minor 

Operation and Maintenance 

Long term loss of original 
habitat 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species  Minor/Moderate 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish Minor 

Behavioural responses to EMF 
associated with cabling 

Mobile fish species Negligible/Minor 

Hearing specialists Minor 

Prey species Minor 

Electro-sensitive 
elasmobranchs 

Minor 

SAC qualifying feature species Moderate 

Shellfish Negligible/Minor 

Disturbance or physical injury 
associated with operational 
noise 

 

Mobile fish species Negligible/Minor 

Hearing specialists  Minor 

Prey species  Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species Minor/Moderate 

Shellfish  Negligible/Minor 

Reduced fishing activity  All receptor groups Negligible/Minor (positive) 
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Impact Receptor Residual Significance 

Creation of new habitat due to 
presence of infrastructure   

Mobile fish species  Negligible/Minor 

Hearing specialists Minor 

Prey species Minor 

Electro-sensitive 
elasmobranchs 

Negligible/Minor 

SAC qualifying feature species  No Impact 

Shellfish Minor/Moderate  

Temporary habitat disturbance 
via O&M activities 

Impacts on all receptors considered to be less than that of 
“Direct temporary habitat disturbance” during the construction 
phase (as outlined above) 
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13.13 Habitats Regulations Appraisal (HRA) 

372 The purpose of this section is to inform the HRA process following available and relevant 

guidance in assessing potential impacts which may arise during the construction, operation 

and decommissioning of the offshore elements of the Project (the Wind Farm and OfTW) by: 

a) Identifying relevant Natura sites which include migratory fish and associated species as 

notified interest features and for which there is potential connectivity from an impact 

from the construction, operation and decommissioning activities associated with the 

Wind Farm and OfTW; 

b) Identifying likely significant effects (LSE) associated with the construction, operation and 

decommissioning of the Wind Farm and OfTW; and 

c) Considering potential impacts in relation to notified interest features of identified 

Natura sites in relation to their conservation objectives. 

373 This report represents a review of available literature, modelling outputs, and Impact 

Assessment based upon the Project Design Envelope. This HRA report has been based on 

Marine Scotland’s Scoping Opinion (9 March 2011), consultation with stakeholders and a 

review of available literature including Marine Scotland’s review of migratory fish routes 

(Malcolm et al., 2010) and the outcomes of the  Project impact assessment. 

13.13.1 Habitats Regulation Appraisal Process 

374 This information has been prepared following the process described in Section 4.8 and has 

been prepared to inform an Appropriate Assessment to be carried out by the Scottish 

Ministers, acting through Marine Scotland, in respect of the Project.  

In-combination Effects 

375 The Habitats Regulations require that the LSE and an HRA test is undertaken in relation to 

the potential effects which may arise from the plan or project alone or in-combination with 

other existing (or foreseeable) developments/activities.  

376 In considering whether a plan or project either alone or in-combination is likely to have a 

significant effect it is necessary to consider the influences on the site which have affected, 

and are continuing to affect, the condition of the conservation objectives. The current 

condition of the interest feature(s) may be a reflection of the in-combination effects on 

them. 

377 Where a feature for which the site has been selected as being of European importance is 

already in unfavourable condition or critical thresholds are being exceeded (or is subject to 

cumulative effects which will lead to either of these being the case), any additional plan or 

project which, either alone or in-combination, adds to these levels is likely to have a 

significant effect on the European Site. 
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13.13.2 Likely Significant Effect Assessment 

378 European Commission guidance (2001) recommends that screening for LSE should fulfil the 

following steps and ICOL proposes to follow this process:  

1. Determine whether the plan (or policy) is directly connected with or necessary for the 

management of Natura 2000 sites; 

2. Describe the plan and describe and characterise any other plans or projects which, in-

combination, have the potential for having significant effects on Natura 2000 sites;  

3. Identify the potential effects on Natura 2000 sites; and 

4. Assess the likely significance of any effects on Natura 2000 sites.  

Step 1:  Determine Whether the Plan is Directly Connected with or Necessary for the 

Management of Natura 2000 Sites 

379 The Project is not considered necessary for the management of a European Marine Site 

though the benefits of renewable energy developments are well documented and are 

detailed in Chapter 8: Benefits of the Project. 

Step 2: Describe the Plan and Describe and Characterise any Other Plans or Projects 

Which, In-combination, Have the Potential for Having Significant Effects on Natura 2000 

Sites 

Project Details 

380 The migratory fish assessment contained within this HRA document includes the Inch Cape 

Offshore Wind Farm and associated OfTW.  

381 The details of the Project are described in Chapter 7, with the parameters and scenarios 

relevant to the Natural Fish assessment found in Section 13.3. The key components of the 

offshore Project Design Envelope, as set out in Table 13.2 and Table 13.3, have the potential 

to affect the magnitude of effects that the offshore Project may have on migratory fish 

receptors. Identifying a worst-case scenario based on these components is integral to 

conducting a robust and meaningful HRA. 

Relevant In-combination Impacts Assessed for Likely Significant Effect 

382 In addition to assessing the cumulative impact of the Project, the HRA also assesses 

potential in-combination effects which may arise from other, existing (or foreseeable) 

developments/activities. The developments considered under this HRA (detailed in Chapter 

4, Section 4.7 and in Section 13.9) were determined through consultation with regulators.  
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Step 3:  Identify the Potential Effects on Natura 2000 Sites  

Designations Relevant to the HRA 

383 Annex II migratory fish such as Atlantic salmon, river lamprey and sea lamprey represent 

qualifying interest features of several SACs along the east coast of Scotland. Although none 

of these species were captured in the fish surveys at the Development Area and Offshore 

Export Cable Corridor, the marine phase of these species life cycle is known to have a wide 

distribution, and it is therefore assumed that they may migrate through the Development 

Area and Offshore Export Cable Corridor at some point in their life cycle. FWPM are not 

present at the Development Area and Offshore Export Cable Corridor as adults, however this 

species rely on migrating anadromous salmonids during the glochidial stage of their life cycle 

when the larvae attach to the gills of passing fish (see Appendix 13A for full details). 

Therefore, impacts to salmon migration could affect their population. The Project has the 

potential for both direct and indirect effects on salmon, river lamprey and sea lamprey and 

also indirect effects on the FWPM population in Scottish east coast rivers and so has also 

been considered in this exercise.  

384 Consultation with Marine Scotland, Joint Nature Conservation Committee (JNCC) and SNH 

identified potential SACs to be considered further. SACs identified were: 

 River Tay SAC – Atlantic salmon, brook lamprey, river lamprey and sea lamprey;  

 River Teith SAC – Atlantic salmon, brook lamprey, river lamprey and sea lamprey; and 

 River South Esk SAC – Atlantic salmon and FWPM.  

385 In addition to the SACs identified above, the screening stage has also highlighted other SACs 

along the north-east coast of Britain that were identified through consultation with fisheries 

organisations, to reflect the migratory patterns and foraging range of some of the Annex II 

species considered, namely:  

 River Dee SAC – Atlantic salmon and FWPM; and 

 River Tweed SAC – Atlantic salmon, brook lamprey, river lamprey and sea lamprey. 

386 It is noted that several of the river SACs are designated for features additional to migratory 

fish (Table 13.58) such as otters or freshwater habitats. As there is no connectivity between 

these features and the Development Area and Offshore Export Cable Corridor for these 

species, there can be no LSE or adverse effect on site integrity arising from these features. 

Therefore they are not considered further in this HRA. 
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387 The conservation objectives of sites Designated for migratory fish are: 

 To avoid deterioration of the habitats of the qualifying species (listed below) or 

significant disturbance to the qualifying species, thus ensuring that the integrity of the 

site is maintained and the site makes an appropriate contribution to achieving 

favourable conservation status for each of the qualifying features; and  

 To ensure for the qualifying species that the following are maintained in the long term. 

Table 13.58: Conservation Objectives of Sites Designated for Migratory Fish 

Site Specific conservation objectives:  Designated feature 

River South Esk 
SAC 

Population of the species, including range of genetic 
types for salmon, as a viable component of the site.  

Distribution of the species within site.  

Distribution and extent of habitats supporting the 
species. 

Structure, function and supporting processes of 
habitats supporting the species. 

No significant disturbance of the species. 

Distribution and viability of freshwater pearl mussel 
host species. 

Structure, function and supporting processes of 
habitats supporting freshwater pearl mussel host 
species. 

Atlantic salmon  

Freshwater pearl 
mussel  

 

 

River Dee SAC Population of the species, including range of genetic 
types for salmon, as a viable component of the site.  

Distribution of the species within site.  

Distribution and extent of habitats supporting the 
species.  

Structure, function and supporting processes of 
habitats supporting the species.  

No significant disturbance of the species.  

Distribution and viability of freshwater pearl mussel 
host species. 

Structure, function and supporting processes of 
habitats supporting freshwater pearl mussel host 
species.  

 

Atlantic salmon  

Freshwater pearl 
mussel  

Otter (Lutra lutra) 

 

 

 

 

River Tay SAC 

 

Population of the species, including range of genetic 
types for salmon, as a viable component of the site.  

Distribution of the species within site.  

Distribution and extent of habitats supporting the 
species.  

Atlantic salmon  

Brook lamprey  

River lamprey  

Sea lamprey  

http://jncc.defra.gov.uk/protectedsites/sacselection/species.asp?FeatureIntCode=S1355
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Site Specific conservation objectives:  Designated feature 

Structure, function and supporting processes of 
habitats supporting the species.  

No significant disturbance of the species. 

Otter 

Oligotrophic to 
mesotrophic standing 
waters with 
vegetation of the 
Littorelletea uniflorae 
and/or of the Isoëto-
Nanojuncetea 

Teith SAC 

 

Population of the species, including range of genetic 
types for salmon, as a viable component of the site.  

Distribution of the species within site.  

Distribution and extent of habitats supporting the 
species.  

Structure, function and supporting processes of 
habitats supporting the species.  

No significant disturbance of the species.  

Atlantic salmon  

Brook lamprey  

River lamprey  

Sea lamprey  

 

River Tweed 
SAC 

Population of the species, including range of genetic 
types for salmon, as a viable component of the site.  

Distribution of the species within site.  

Distribution and extent of habitats supporting the 
species.  

Structure, function and supporting processes of 
habitats supporting the species.  

No significant disturbance of the species. 

Atlantic salmon  

Brook lamprey  

River lamprey 

Sea lamprey  

Water courses of plain 
to montane levels 
with the Ranunculion 
fluitantis and 
Callitricho-Batrachion 
vegetation 

 

388 Throughout this chapter all potential effects of the offshore components of the Project on 

migratory fish were assessed and it is this assessment which has been used to inform the 

preliminary impact assessment conducted as part of this HRA exercise. They key potential 

effects are summarised below (Table 13.59 and Table 13.60).  

  

http://jncc.defra.gov.uk/protectedsites/sacselection/species.asp?FeatureIntCode=S1355
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Table 13.59: Potential Effects on Migratory Fish Species – Works in the Development Area 

Potential Effect  Description of Effect 

Construction/Decommissioning 

Barrier effects, 
disturbance or 
physical injury 
associated with 
construction noise 

Noise from construction activities (piling particularly) will result in 
increased levels of noise which may act as a barrier to migration to and 
from natal rivers, as a result of avoidance behaviour.  

Indirect disturbance 
as a result of 
sediment deposition 
and temporary 
increases in SSC 

Construction activities will mobilise and deposit sediments, therefore 
increasing suspended sediments in the water column which may act as a 
barrier to migration as a result of avoidance responses.  

Direct temporary 
habitat disturbance  

Temporary habitat loss arising from construction activities may 
potentially reduce area of available habitat for foraging during migration. 

Operation/Maintenance* 

Behavioural 
responses to EMF 
associated with 
cabling 

Migratory fish are known to use the earth’s magnetic field as an aid to 
navigation; therefore EMF arising from inter-array could in theory act as a 
barrier to migration. 

Long term loss of 
original habitat  

Long term habitat loss arising from the Wind Farm and OfTW footprint 
may potentially reduce the area of available habitat for foraging during 
migration. 

Disturbance or 
physical injury 
associated with 
operational noise  

Increases to background noise have the potential to cause changes in 
behaviour and could have masking effects on navigation. 

*No impact on SAC species was predicted during EIA as a result of creation of new habitat. The 
scale of effect on SAC species from temporary habitat disturbance via O&M activities was 
considered to be so minor that it was not likely to contribute an LSE on any Designated Sites. These 
two effects have therefore been excluded from HRA. 

Table 13.60: Potential Effects on Migratory Fish Species – Works in the Offshore Export 

Cable Corridor  

Potential Effect Description of Effect 

Construction/Decommissioning 

Disturbance or 
physical injury 
associated with 
construction noise  

Migratory fish are known to use sound as an aid to navigation. During 
cable laying, noise is produced by the motion of the plough or trencher 
through the seabed, and increased noise could in theory act as a barrier 
to migration.  
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Potential Effect Description of Effect 

Construction/Decommissioning 

Direct temporary 
habitat disturbance 
via Export Cable 
installation  

Temporary habitat loss arising from cable laying activities may potentially 
reduce area of available habitat for foraging during migration. 

Operation/Maintenance* 

Behavioural 
responses to EMF 
associated with 
cabling (Export Cable) 

Migratory fish are known to use the earth’s magnetic field as an aid to 
navigation; therefore EMF arising from the Export Cable could in theory 
act as a barrier to migration.  

Long term loss of 
original habitat 
(Export Cable) 

Cable protection would change original habitat which may potentially 
reduce area of available habitat for foraging during migration. 

*No impact on SAC species was predicted during EIA as a result of creation of new habitat. The 
scale of effect on SAC species from temporary habitat disturbance via O&M activities was 
considered to be so minor that it was not likely to contribute an LSE on any Designated Sites. These 
two effects have therefore been excluded from HRA. 

 

Step 4: Assess the Likely Significance of Any Effects on Natura 2000 Sites 

389 For each of the European sites, a judgement for each of the relevant notified interest 

features has been made to determine whether there are any LSE arising from the Project's 

construction, operation or decommissioning (Table 13.61) either alone or in-combination 

with the projects listed in Section 13.9.  
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Table 13.61: LSE Assessment for European Sites which are within the Potential Zone of Ecological Impact of the Project in Combination with 

Other Projects for Migratory Fish and Associated Species 

European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

River Tay 
SAC 

37 Atlantic 
salmon 
(Salmo salar), 
sea lamprey 
(Petromyzn 
marinus), river 
lamprey 
(Lampetra 
fluviatilis), 
brook lamprey 
(Lampetra 
planeri). 

All 
Favourable 
Maintained 

Atlantic salmon - 
The River Tay 
supports a high-
quality Atlantic 
salmon 
population, with 
rod catch returns 
showing that the 
Tay is 
consistently one 
of the top three 
salmon rivers in 
Scotland. 

Atlantic Salmon is an 
anadromous species 
that migrates between 
freshwater spawning 
grounds and feeding 
grounds in the northern 
Atlantic. Little is known 
about the migration of 
smolt leaving Scottish 
east coast rivers, 
however they are likely 
to travel in a northerly 
and easterly direction 
en route to feeding 
grounds around 
Greenland (Malcolm et 
al., 2010). Smolt leaving 
rivers in other counties 
have been recorded 
moving quickly to 
deeper more offshore 
waters when entering 
the marine 
environment, with no 
evidence for coastal 
migration and there is 
no reason to believe 
that Scottish smolt 

Construction Phase  

Increased noise, SSC and temporary 
habitat disturbance during 
construction, have the potential to 
affect smolts, grilse and adult salmon 
migrating to and from the River Tay 
SAC. Noise modelling conducted for the 
Development Area (for impact pilling) 
indicates an area of approximately 14 
km

2
 may be affected by noise levels 

that would create a strong avoidance 
reaction in salmon (90 dBht) and 475 
km

2
 affected by noise levels that would 

potentially create mild avoidance 
reactions (75 dBht) assuming two piling 
vessels operate simultaneously. 

Noise modelling conducted for general 
cable construction indicates no 
avoidance or significant behavioural 
reactions of salmon (Nedwell et al., 
2003) thus despite noise being 
detectable along the Offshore Export 
Cable Corridor, no effects on migration 
are predicted. Despite this species 
being a hearing generalist, due to the 
likely direction of migration of adults 
and smolt (i.e. northwards and offshore 

Atlantic 
salmon 

(Y) 
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European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

would behave 
differently. It is 
postulated that smolt 
may migrate over a 
broad area unless there 
are areas of strong 
coastal currents 
(Malcolm et al., 2010). 
Adults returning to 
rivers on the east coast 
of Scotland are 
predominately multi sea 
winter adults and return 
migration routes are 
likely to be across a 
broad front. Adult 
spawners are believed 
to enter east coast 
Scottish rivers from the 
south (migrating up the 
coast from 
Northumberland - 
Malcolm et al., 2010). 

The swim bladder of 
salmon plays no part in 
the hearing of the 
species, and Hawkins 
and Johnstone (1978) 
found salmon to show 
low sensitivity to noise. 

respectively), and the position of the 
Development Area relative to the 
mouth of the River Tay, a behavioural 
response caused by construction noise 
on River Tay SAC populations cannot be 
ruled out. 

Increased suspended sediments in the 
water column may act as a barrier to 
migration as a result of avoidance 
responses. Studies on salmon 
demonstrate an avoidance threshold of 
100 mgkg

-1
 over one hour. Salmon, 

however as partially estuarine species 
are likely to commonly tolerate 
increases in suspended sediments and 
as such be pre-adapted to this impact. 
Additionally, studies have shown that 
unless a whole body of water is 
blocked, migration will not be 
significantly affected (ABPmer, 2011). 
This impact is not predicted to 
significantly impact the Tay salmon 
population, due to temporary nature of 
both the impact and subsequent 
potential avoidance, and level of pre-
adaptation to increased SSC. 
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European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

Furthermore, salmon 
are used to relatively 
noisy riverine 
environments, providing 
for some pre-adaption 
to elevated noise levels 
(Hawkins and 
Johnstone, 1978; 
Thomsen et al., 2006).  

Operational Phase  

Operational noise from offshore wind 
farms has been reported to be in the 
region of 2 dB noisier than the 
surrounding sea environment (Nedwell 
et al., 2007).  

The relatively low frequency of 
operational noise (WTGs and vessels) 
will only have avoidance impacts in the 
immediate vicinity of source, e.g. one 
metre or below for hearing specialists’ 
such as herring detailed in Chapter 11. 
Species with a poor sensitivity to noise, 
such as salmon, are likely to show a 
lesser response to operational noise, 
and as such migratory routes of the 
River Tay Atlantic salmon are not 
predicted to be impacted over the 
duration of the operational phase. 

The Project will result in long term 
habitat loss of 2.47 km

2
. Given the 

range of this species and the fact that it 
is predicted to forage across a wide 
range of habitats, any habitat loss 
arising from the Project is insignificant 
in relation to the amount of similar 
habitat across the wider region. 

EMF effects caused by the Offshore 
Export Cable during operation may 
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European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

result in limited interaction with the 
River Tay population of Atlantic salmon. 
However, salmon are reported to swim 
in the upper 10 m of the water column, 
and thus it is considered that EMF 
impacts to salmon from subsea cables 
will not be present due to their 
attenuation in water depths greater 
than 20 m (Gill and Bartlett, 2010).   

Salmon from the Tay SAC also may 
come into contact with above impacts 
arising from the construction and 
operation of the Firth of Forth Phase 1 
and Neart na Gaoithe projects and their 
cable routes. The on-going offshore 
wind and other projects, in-
combination with the Project, are 
remote enough to not increase ambient 
noise levels and suspended sediments 
within the Development Area and 
Offshore Export Cable Corridor.  

Sea lamprey - No 
selection 
information is 
available as they 
are cited as a 
qualifying feature 
but not a primary 
reason for 

Little is known about 
the distribution of sea 
lamprey during the 
adult phase of their life 
cycle when they leave 
the river and disperse 
into coastal and 
offshore environments. 

Increased noise, SSC, habitat 
disturbance and EMF have the potential 
to affect sea lamprey migrating to and 
from the River Tay SAC during 
construction and operation of the 
Project.  

 

Sea lamprey 
(Y) 
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European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

selection of the 
site.  

Sea lamprey may range 
widely following 
migration to sea, and no 
specific directions or 
routes have been 
identified. Records have 
been reported in 
shallow coastal waters 
and deep offshore 
waters suggesting they 
have a wide range and 
utilise a range of habitat 
types (Maitland, 2003). 
Sea lampreys do not 
appear to home to their 
natal streams, but 
instead are thought to 
be attracted to 
spawning areas by 
chemical cues released 
by conspecific larvae (Li 
et al., 1995; Bjerselius et 
al., 2000; Vrieze and 
Sorensen, 2001, cited in 
Watt, 2008). They do 
not possess specialist 
sensory organs such as 
otoliths or a swim 
bladder suggesting that 
the species are hearing 

No audiogram exists for sea lamprey; 
however, as they do not possess 
specialist sensory organs such as 
otoliths or a swim bladder, for the 
purposes of this assessment it is 
assumed that sea lamprey are hearing 
generalists. The likely attenuation of 
construction noise in water may result 
in avoidance of sea lamprey from the 
noise footprint; however, this will be 
temporary in duration, and localised in 
extent representing a relatively small 
part of the species natural range, as sea 
lamprey may range widely following 
migration to sea and do not spend their 
entire life cycle in the marine 
environments.  

Increased SSC in the water column may 
act as a barrier to migration as a result 
of avoidance responses. However, as 
partially estuarine species, sea lamprey 
are likely to tolerate increases in 
suspended sediments and as such be 
pre-adapted to this impact. Therefore 
this impact is not predicted to be 
significant. 

Given the range of this species and the 
fact that it is predicted to forage across 
a wide range of habitats, any habitat 
loss arising from the Project is 
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European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

generalists.  

Sea lamprey are 
reported as having a 
relatively low detection 
threshold to the iE fields 
generated from subsea 
cables, although are 
able to detect fields as 
low as 10 µVm

-1
 (in line 

with other migratory 
fish – 8-25 µVm

-1
), 

however no evidence of 
response to B fields 
exists (Gill and Bartlett, 
2010). The fields 
produced from the 
Export Cable are 
therefore likely to be 
within the detectable 
range of this species, 
with detectable fields 
attenuating within 20 m 
of the Export Cable.  

insignificant in relation to the amount 
of similar habitat across the wider 
region. 

Gill and Bartlett (2010) report that 
there is evidence of a weak response of 
sea lamprey to electric E-fields but not 
to magnetic B-fields. As there will be 
cabling onshore to the north and south 
of the Tay estuary (as a result of the 
Project in-combination with other 
projects in the area), a barrier effect 
from EMF may occur. Although no 
behavioural responses have been 
observed in sea lampreys in relation to 
detectable iE fields, it is considered that 
this species variable swimming depth 
will avoid barrier effects of this impact 
along the Offshore Export Cable 
Corridor, with detectable fields 
attenuating within 20 m of the Export 
Cable. Furthermore, as the Offshore 
Export Cable Corridor represents only a 
very small area of this species entire 
range, interactions are likely to be rare. 
As a result of this, the magnitude of this 
effect is considered to be negligible.  

Sea lamprey from the Tay SAC also may 
come into contact with above impacts 
arising from the construction and 
operation of the Firth of Forth Phase 1 
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and Neart na Gaoithe projects and their 
cable routes. The on-going offshore 
projects are remote enough to not 
increase ambient noise levels and 
suspended sediments within the 
Development Area and Offshore Export 
Cable Corridor.  

River lamprey - 
No selection 
information is 
available as they 
are cited as a 
qualifying feature 
but not a primary 
reason for 
selection of the 
site.  

 

 

 

 

 

 

 

 

River lamprey migrate 
downstream to 
estuaries during the 
adult phase of the 
lifecycle and spend the 
majority of their adult 
life in estuarine habitats 
with restricted 
movements to open sea 
(Maitland, 2003), rarely 
leaving estuarine 
habitats. Populations 
are concentrated on a 
relatively small area 
during spawning, and 
SNH (2011) focus 
conservation measures 
within river habitats. 

There will be no interaction with the 
designated river lamprey population 
with the Project due to its proximity to 
the Development Area, Offshore Export 
Cable Corridor including landfall 
options. As populations are 
concentrated on a relatively small area 
during spawning and SNH (2011) focus 
conservation measures within river 
habitats, the Project will have no effect 
on spawning individuals during this 
period. 

River 
lamprey 

(N) 
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Brook lamprey- 
No selection 
information is 
available; they 
are cited as a 
qualifying feature 
but not a primary 
reason for 
selection of the 
site.  

The life cycle of brook 
lamprey takes place 
exclusively in 
freshwater. 

As the life cycle of brook lamprey takes 
place exclusively in freshwater there is 
no opportunity for interaction with the 
Project. 

Brook 
lamprey 

(N) 

River South 
Esk SAC 

24 
Atlantic 
salmon (Salmo 
salar), 
freshwater 
pearl mussel 
(Margaritifera 
margaritifera). 

Atlantic 
salmon – 
unfavourable 
recovering.  
 
 
 
 
 
 
 
  

Atlantic salmon - 
The River South 
Esk supports a 
large, high-
quality 
population in a 
river draining a 
moderate-sized 
catchment on the 
east coast of 
Scotland. The 
high proportion 
of the South Esk 
which is 
accessible to 
salmon and the 
range of 
ecological 
conditions in the 

See species specific 
information for River 
Tay SAC (above). 

Construction Phase  

Increased noise, SSC and temporary 
habitat disturbance have the potential 
to affect smolts, grilse and adult salmon 
migrating to and from the River South 
Esk SAC during construction.  

Noise modelling conducted for the 
Development Area and Offshore Export 
Cable Corridor works indicates that 
despite this species being a hearing 
generalist (see information above in 
River Tay SAC), due to the likely 
direction of migration of adults and 
smolt (i.e. northwards and offshore 
respectively), and the position of the 
Development Area relative to the 
mouth of the South Esk, a behavioural 
response caused by construction noise 

Atlantic 
salmon 

(Y) 
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river allows it to 
support the full 
range of life-
history types 
found in 
Scotland, with 
sub-populations 
of spring, 
summer salmon 
and grilse all 
being present. 

on the salmon population cannot be 
ruled out. 

Increased SSC in the water column may 
act as a barrier to migration as a result 
of avoidance responses, however this 
effect is not predicted to significantly 
impact the South Esk population of 
salmon, due to the temporary nature of 
both the effect and subsequent 
potential avoidance impact, and level of 
pre-adaptation to changing SSC (see 
information above in River Tay SAC).  

Operational Phase  

Species with a poor sensitivity to noise, 
such as salmon, are unlikely to show 
significant response to operational 
noise (see information above in River 
Tay SAC), and as such migratory routes 
of the South Esk salmon are not 
predicted to be impacted over the 
duration of the operation phase. 

Given the range of this species and the 
fact that it is predicted to forage across 
a wide range of habitats, any habitat 
loss arising from the Project is 
insignificant in relation to the amount 
of similar habitat across the wider 
region. 

EMF effects caused by the Offshore 
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Export Cable during operation may 
result in limited interaction with adult 
salmon returning to the River South Esk 
from the south. However, due to the 
attenuation of EMF in deeper waters 
and the swimming position of salmon 
(see information above for River Tay 
SAC), EMF impacts on River South Esk 
populations are considered to be 
insignificant. 

Salmon from the River South Esk SAC 
may also come into contact with above 
impacts arising from the construction 
and operation of the Firth of Forth 
Phase 1 and Neart na Gaoithe projects. 
The on-going offshore projects are 
remote enough to not increase ambient 
noise levels and suspended sediments 
within the Development Area and 
Offshore Export Cable Corridor.  

Freshwater 
pearl mussel 
– 
unfavourable 
declining. 

These are 
abundant in the 
River South Esk, 
representing the 
south-eastern 
range of the 
species in 
Scotland. The 
FWPM 

This species spend their 
entire life cycle in 
freshwater habitats, 
adults, however, during 
spawning young larvae 
released by females, 
attach to the gills of 
anadromous salmonids 
for survival. This is 

Freshwater pearl mussel are only found 
as adult mussels in riverine 
environments only, they will only come 
into contact with the offshore elements 
of the Project as parasites on salmon 
gills. There is little information on the 
impacts of effects on freshwater pearl 
mussel larvae, however as their 
lifecycle rely on migrating salmonids an 

Freshwater 
pearl mussel 

(Y) 
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population is 
most abundant in 
the middle 
reaches of the 
river where they 
attain densities > 
20 m

2
. The 

conservation 
importance of 
the site is further 
increased by the 
abundance of 
juveniles which 
comprise 
approximately 
20% of the 
population. 

known as the glochidial 
phase of their lifecycle. 
Populations of FWPM 
require healthy 
salmonid populations 
for survival.  

 

impacts on salmonids could impact on 
their populations. Therefore, any 
impacts (from construction and 
operation) on salmon migration are 
directly applicable to freshwater pearl 
mussel populations. Since there is a LSE 
on the designated Atlantic salmon 
population, the possibility of a LSE on 
freshwater pearl mussels cannot be 
ruled out.  

 

River Teith 
SAC 

109 River lamprey 
(Lampetra 
fluviatilis), 
Brook lamprey 
(Lampetra 
planeri), Sea 
lamprey 
(Petromyzon 
marinus), 
Atlantic 
salmon 

Atlantic 
salmon – 
unfavourable 
recovering. 

Atlantic salmon- 
No selection 
information is 
available as they 
are cited as a 
qualifying feature 
but not a primary 
reason for 
selection of the 
site.  

See species specific 
information in River Tay 
SAC (above). 

Construction Phase  

Increased noise, SSC and temporary 
habitat disturbance have the potential 
to affect smolts, grilse and adult salmon 
migrating to and from the River Teith 
SAC during construction. Due to the 
position of the River Teith in relation to 
the development it is likely that 
different stages of the life cycle of 
salmon may be affected by different 
impacts of the Project. 

Atlantic 
salmon 

(Y) 
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(Salmo salar).                               

Noise modelling conducted for the 
Development Area (see information 
above in River Tay SAC for details) 
indicates that behavioural response 
could be experienced by smolt 
migrating from the River Teith towards 
their northern feeding grounds.  

Increasing SSC in the water column 
from both Wind Farm and OfTW 
construction (see information above for 
River Tay SAC salmon) may act as a 
barrier to migration as a result of 
avoidance responses, however this 
impact is not considered to significantly 
impact the River Teith population of 
salmon, due to temporary nature of 
both the impact and subsequent 
potential avoidance, and level of pre-
adaptation to changing SSC.  

Operational Phase  

Species with a poor sensitivity to noise, 
such as salmon, are unlikely to show 
significant response to operational 
noise (see information above in River 
Tay SAC for details), and as such, 
migratory routes of the River Teith 
salmon are not predicted to be 
impacted over the duration of the 
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operation phase. 

Given the range of this species and the 
fact that it is predicted to forage across 
a wide range of habitats, any habitat 
loss arising from the Project is 
insignificant in relation to the amount 
of similar habitat across the wider 
region. 

EMF effects caused by the Project 
during operation may result in limited 
interaction with adult salmon returning 
to the South Esk from the south (smolt 
head north). However, due to the 
attenuation of EMF in deeper waters 
and the swimming position of salmon 
(see information above in River Tay 
SAC), EMF impacts on River Teith 
population are considered to be 
negligible. 

Salmon from the River Teith SAC may 
also come into contact with above 
impacts arising from the construction 
and operation of the Firth of Forth 
Phase 1 and Neart na Gaoithe projects 
and their cable routes.  

The other project are remote enough to 
not increase ambient noise levels and 
suspended sediments within the Project 
areas.  



Biological Environment 
NATURAL FISH AND SHELLFISH 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

13 

159 of 191 

European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

All lamprey 
species – 
favourable 
maintained,  
 
The 
conservation 
importance 
of the River 
Teith is 
increased by 
the fact that, 
unlike many 
British rivers, 
it supports 
populations 
of all three 
lamprey 
species. 
 
 

River lamprey – 
the River Teith 
supports a strong 
population. The 
river lacks any 
significant 
artificial barriers 
to migration, has 
good water 
quality and the 
necessary habitat 
types (extensive 
gravel beds and 
marginal silt 
beds) to support 
the river 
lamprey’s full life-
cycle. 

See species specific 
information above. 

There will be no interaction with the 
designated river lamprey population 
with the Project due to its proximity to 
the Development Area, Offshore Export 
Cable Corridor including landfall 
options. As populations are 
concentrated on a relatively small area 
during spawning and SNH (2011) focus 
conservation measures within river 
habitats, the Project will have no effect 
on spawning individuals during this 
period. 

 

River 
lamprey 

(N) 

Brook lamprey – 
The river system 
supports a strong 
population that 
have been 
recorded from 
the headwaters 
downstream to 
the lower 
reaches. The river 
provides 

See species specific 
information above. 

As the life cycle of brook lamprey takes 
place exclusively in freshwater, there is 
no opportunity for interaction with the 
Wind Farm and OfTW. 

Brook 
lamprey 

(N) 
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excellent habitat 
with usually 
pristine water 
quality, well-
vegetated banks 
and a 
substantially 
unaltered river 
channel 

Sea lamprey – the 
River Teith 
represents part 
of the east coast 
range in the UK. 
Young sea 
lampreys have 
been recorded 
throughout the 
lower reaches of 
the main river. 

See species specific 
information above. 

Increased noise, SSC, habitat 
disturbance and EMF have the potential 
to affect sea lamprey migrating to and 
from the River Teith SAC during 
construction and operation of the Wind 
Farm and OfTW.  

Due to sea lamprey status as likely 
hearing generalists, the attenuation of 
construction noise, and the temporary 
and localised nature of this impact 
within a broad species range (see 
information above relating to River Tay 
population), it is unlikely that 
construction noise will impact upon this 
migratory species. However, due to the 
lack of knowledge about this species’ 
adult life history, and relative proximity 
to the Development Area and Offshore 
Export Cable Corridor, an impact on the 
River Teith population cannot be ruled 

Sea lamprey 
(Y) 
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out. 

Increasing suspended sediments in the 
water column may act as a barrier to 
migration as a result of avoidance 
responses. However, as partially 
estuarine species, sea lamprey are likely 
to commonly tolerate increases in 
suspended sediments and as such be 
pre-adapted to this impact. 

Gill and Bartlett (2010) report that 
there is evidence of a weak response of 
sea lamprey to electric E-fields but not 
to magnetic B-fields. As there will be 
cabling onshore to the north and south 
of the River Teith estuary (as a result of 
cabling from the Project and other wind 
farm projects in the region) a barrier 
effect may occur. Due to the swimming 
behaviour of this species, attenuation 
of EMF, and the likely range of this 
species (see information above in River 
Tay above for details), an effect of EMF 
on the Teith population is considered 
unlikely, although it cannot be ruled 
out.  

The other on-going offshore projects 
are remote enough to not increase 
ambient noise levels and suspended 
sediments within the Development 
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Area and Offshore Export Cable 
Corridor.  

River Dee 
SAC 

45 Atlantic 
Salmon 
(Salmo salar), 
Freshwater 
pearl mussel  
(Margaritifera 
margaritifera)
. 

Atlantic 
salmon – 
favourable 
maintained. 

 

 

 

Atlantic salmon - 
The River Dee 
supports a high-
quality 
population in a 
river draining a 
large catchment 
on the east coast 
of Scotland. The 
river supports the 
full range of life-
history types 
found in 
Scotland, with 
sub-populations 
of spring, 
summer salmon 
and grilse all 
being present. 
The headwaters 
which drain the 
southern 
Cairngorm and 
northern 
Grampian 
mountains are 
particularly 
important for 

See species specific 
information above. 

Construction Phase  

Construction noise, habitat disturbance 
and increased SSC are unlikely to affect 
smolt leaving the River Dee as they are 
likely to travel in a northerly direction 
towards their northerly feeding grounds 
and therefore not come into contact 
with the Development Area and 
Offshore Export Cable Corridor. Adult 
salmon returning to freshwater habitats 
to spawn migrate along the coast from 
the south therefore are unlikely to be 
affected by noise and SSC from the 
Wind Farm and OfTW.  

Operational Phase  

Species with a poor sensitivity to noise, 
such as salmon, are unlikely to show 
significant response to operational 
noise, and as such migratory routes of 
the River Dee salmon are not predicted 
to be impacted over the duration of the 
operation phase. 

Given the range of this species and the 
fact that it is predicted to forage across 
a wide range of habitats, any habitat 
loss arising from the Project is 

Atlantic 
salmon 

(N) 
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multi sea-winter 
spring salmon.               

considered insignificant in relation to 
the amount of similar habitat across the 
wider region.  

EMF effects caused by the Export Cable 
during operation may result in limited 
interaction with adult salmon returning 
to the River Dee from the south. 
However, due to the attenuation of 
EMF in deeper waters and the 
swimming position of salmon, EMF 
impacts on River Dee population are 
considered to be insignificant. 

The cable routes from the Firth of Forth 
Phase 1 and Neart na Gaoithe projects 
also have the potential to interact with 
returning adult salmon from the River 
Dee SAC.  

The other on-going offshore projects 
are remote enough to not increase 
ambient noise levels and suspended 
sediments within the Development 
Area and Offshore Export Cable 
Corridor.  

Freshwater 
pearl mussel 
– 
unfavourable 
no change. 

Freshwater pearl 
mussel – The 
River Dee 
supports a 
functional 

See species specific 
information above. 

Freshwater pearl mussels are only 
found as adult mussels in riverine 
environments, they will only come into 
contact with the offshore elements of 
the Project as parasites on salmon gills. 

Freshwater 
pearl 

mussel 

(N) 
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population 
recorded from a 
location 
approximately 30 
km from the river 
source to 
approximately six 
to seven 
kilometres 
upstream from its 
mouth. Juveniles 
make up 
approximately 
30% of the 
recorded 
population, 
among the 
highest 
proportions 
recorded in 
Scotland. This 
indicates that the 
population is 
recruiting 
strongly and is 
one of the most 
important in the 
UK. 

There is little information on the 
impacts of effects on freshwater pearl 
mussel larvae, however as their 
lifecycle rely on migrating salmonids, 
impacts on salmonids could impact on 
their populations. Therefore, any 
impacts (from construction and 
operation) on salmon migration are 
directly applicable to freshwater pearl 
mussel populations 

Since no LSE were concluded for the 
Atlantic salmon population, no LSE on 
freshwater pearl mussels can be 
concluded. 
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River 
Tweed SAC 

63 Atlantic 
salmon 
(Salmo salar), 
sea lamprey 
(Petromyzon 
marinus), river 
lamprey 
(Lampetra 
fluviatilis), 
brook lamprey 
(Lampetra 
planeri). 

Atlantic 
salmon – 
unfavourable 
recovering. 

The River Tweed 
supports a very 
large, high-
quality Atlantic 
salmon 
population in a 
river which drains 
a large catchment 
on the east coast 
of the UK, with 
sub-catchments 
in both Scotland 
and England. The 
high proportion 
of the River 
Tweed accessible 
to salmon, and 
the variety of 
habitat 
conditions in the 
river, has resulted 
in the Scottish 
section of the 
river supporting 
the full range of 
salmon life-
history types, 
with sub-
populations of 
spring, summer 

See species specific 
information above. 

As returning adults are known to 
migrate from a southerly direction 
along the east coast, noise, increased 
SSC, habitat loss and EMF from the 
Development Area and Offshore Export 
Cable Corridor are unlikely to impact 
the returning adult population. 
Construction noise has the potential to 
affect smolts migrating to their 
northern feeding grounds, however, 
smolts have been recorded heading 
further offshore when entering the 
marine environment and there is no 
evidence of coastal migration. Due to 
the range of the species, and the 
offshore northward direction of 
migration and the likely temporary use 
of the area, disturbance from the 
Project and other offshore wind farm 
projects is very unlikely to significantly 
affect the designated River Tweed 
population of Atlantic salmon.  

 

 

Atlantic 
salmon 

(N) 
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salmon and grilse 
all being present. 
In recent years, 
the salmon catch 
in the River 
Tweed is the 
highest in 
Scotland, with up 
to 15% of all 
salmon caught. 

All lamprey 
species – 
unfavourable 
no change. 

Sea lamprey - No 
selection 
information is 
available as they 
are cited as a 
qualifying feature 
but not a primary 
reason for 
selection of the 
site.  

See species specific 
information above. 

Due to the distance of the River Tweed 
SAC from the Development Area and 
Offshore Export Cable Corridor, and the 
likely range of the species, increased 
noise, SSC, habitat disturbance and 
EMF, effects are considered unlikely to 
impact upon the sea lamprey 
population.  

 

Sea lamprey 

(N) 

River lamprey - 
No selection 
information is 
available as they 
are cited as a 
qualifying feature 
but not a primary 
reason for 
selection of the 

See species specific 
information above. 

There will be no interaction with the 
designated river lamprey population 
and the Wind Farm and OfTW due to 
the distance of the Project from the 
populations. As populations are 
concentrated in relatively small areas 
during spawning SNH (2011) focus 
conservation measures within river 
habitats. The Wind Farm and OfTW will 

River 
lamprey 

(N) 
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European 
Site Name 

Distance to 
the 

Development 
Area (km) 

Relevant 
Qualifying 

interest 
Status 

Species and 
Reason for 
Selection 

Information on 
Species biology/life 

history 

Potential impact of the Project or 
in-combination. 

Likely 
Significant 

Effect? 
(Y/N) 

site.  have no effect on spawning individuals 
during this period. 

Brook lamprey - 
No selection 
information is 
available as they 
are cited as a 
qualifying feature 
but not a primary 
reason for 
selection of the 
site.  

See species specific 
information above. 

The life cycle of brook lamprey takes 
place exclusively in freshwater, 
therefore, there is no opportunity for 
interaction with the Project. 

Brook 
lamprey 

(N) 
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390 Based on the conclusions in Table 13.61 above impacts on Atlantic salmon, freshwater pearl 

mussels and sea lamprey will be the focus of the Appropriate Assessment.  

13.13.3 Appropriate Assessment 

391 An assessment of the potential impacts on Annex II fish species (defined as the “SAC qualifying 

features” receptor group in this chapter) resulting from the construction, O&M, or 

decommissioning of the Project and in-combination with other projects in the area, is provided 

within this chapter (see Section 13.6 – 13.9 above). A summary of the predicted significance of 

impacts assessed within this chapter is provided in Table 13.62 below.  

Table 13.62: Summary of Potential Effects on SAC Fish Species, from the EIA Assessment for the 

Project Related Activities In-combination with Other Projects 

Potential Effect  Predicted significance of effect  

Project In-combination 

Construction and Decommissioning Phases 

Barrier effects, disturbance 
or physical injury associated 
with construction noise  

(Mortality and injury) = 
Minor/Moderate 

(Behavioral responses) = 
Moderate  

(Mortality and injury) = 
Minor/Moderate 

(Behavioral responses) = 
Moderate  

Direct temporary habitat 
disturbance  

Minor/Moderate 

 

Minor/Moderate 

 

Indirect disturbance as a 
result of sediment deposition 
and temporary increases in 
SSC 

Minor/Moderate Minor/Moderate 

Operation and Maintenance Phases 

Behavioural responses to 
EMF associated with cabling  

Moderate  Moderate 

Long term loss of original 
habitat  

Minor/Moderate  Minor/Moderate 

Disturbance or physical injury 
associated with operational 
noise 

(Mortality and injury) = 
Minor/Moderate 

(Behavioural responses) = 
Moderate  

Minor/Moderate  

 

392 Potential effects on the prey species sandeels were also assessed within this chapter, as per 

scoping opinions. Analysis of the habitat suitability (Appendix 13B) within the Development Area 

shows the area to have very little habitat of prime suitability, and distinct areas, especially in the 

north of the Development Area, are identified as subprime habitat. The Offshore Export Cable 
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Corridor has only one site which shows suitability for sandeels, situated towards the offshore 

section of the corridor. The remainder of the Offshore Export Cable Corridor shows unsuitable 

habitat for sandeels, with the sediments being predominantly muddy sands. Due to the wide 

foraging areas of migratory fish, which may feed on this prey species, the small spatial scale of the 

impact in relation to the North Sea population of sandeels, and the relatively small areas of prime 

sandeel habitat within the Development Area and Offshore Export Cable Corridor, the effect of 

habitat disturbance on sandeels is considered to be of negligible magnitude, and impacts on 

sandeels are not further presented for assessment within the HRA.  

393 Impacts on benthic habitats have been assessed in Chapter 12. Predicted impacts have been 

identified as being limited to the Development Area and Offshore Export Cable Corridor and 

significant far field effects are not expected. As there is no direct overlap with the SACs and the 

Development Area and Offshore Export Cable Corridor, impacts on habitats are not further 

presented for assessment within the HRA.   

394 Due to these degrees of uncertainty surrounding estimation of impact on fish and shellfish held 

throughout academia and industry, the assessment incorporates a series of conservative 

assumptions about the potential impacts of noise on fish and shellfish. Table 13.63 provides details 

of the assumptions relevant to this assessment and why they represent an appropriate degree of 

conservatism to inform an Appropriate Assessment.   

Table 13.63: Key Assumptions Made During the Fish and Shellfish Impact Assessment and their 

Degree of Conservatism 

Impact Assumption Degree of conservatism 

Construction phase 

Barrier 
effects, 
disturbance or 
physical injury 
associated 
with 
construction 
noise. 

Noise modelling 
locations represent 
worst case noise 
scenarios for SAC 
qualifying feature 
species. 

This approach introduces an inherent conservatism over the 
duration of the construction phase. Two piling locations 
closest to the sensitive receptors (SACs) have been chosen 
and affects modelled to occur for two years. This is an 
overestimation of effect as the majority of piling will be 
more distant than these most sensitive locations, and the 
piling will not be constant throughout the two year period. 

Audiograms for 
salmon are 
suitable surrogates 
for other SAC 
qualifying species. 

No audiogram exists for sea lamprey; however, they do not 
possess any specialist sensory organs such as otoliths or a 
swim bladder suggesting that the species has lower hearing 
thresholds than that of salmon. Using salmon (a species with 
a swim bladder) as a surrogate for lamprey is therefore likely 
to produce an overestimation of associated effect upon the 
lamprey population. 

Indirect 
disturbance as 
a result of 
sediment 
deposition 
and 
temporary 

SSC modelling 
represents worst 
case sediment 
plume scenarios 
for SAC qualifying 
feature species. 

The elevated levels of SSC predicted to occur during 
preparation of GBS foundations (of 213 WTGs, five OSPs and 
three met masts) are considered to be an over estimation 
based on worst case scenarios during construction (i.e. 
substrate type across the whole Development Area, and 
height at which dredged material is released). Conservatism 
is inherent to the modelling scenario; therefore, this is 
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Impact Assumption Degree of conservatism 

increases in 
SSC. 

carried through to the assessment of impacts on SAC 
qualifying feature species. 

Furthermore, SAC qualifying feature species spend part of 
their life cycle in riverine environments which are often 
highly turbid. Therefore these species are considered to 
have a degree of preadaptation to temporary increases in 
SSC.  

Direct 
temporary 
habitat 
disturbance.  

SAC qualifying 
feature species 
with a marine 
phase in their life 
history may use 
the Development 
Area and Offshore 
Export Cable 
Corridor as a 
foraging ground 
and/or pass 
through it on 
migrations to and 
from SACs. 

This assumption introduces conservatism throughout both 
the construction and operational phases of the Project, as 
although there is uncertainty surrounding the migratory 
pathways taken by SAC qualifying feature species, these 
species are known to migrate over large distances.  

In the case of salmon, smolt are likely to travel in a northerly 
and easterly direction en route to feeding grounds around 
Greenland  (Malcolm et al., 2010), and when leaving rivers 
they have been recorded moving quickly to deeper more 
offshore waters with no evidence for coastal migration. 
Furthermore, return migration routes of adult salmon 
returning to rivers on the east coast of Scotland are likely to 
be across a broad front, and are believed to enter east coast 
Scottish rivers from the south (migrating up the coast from 
Northumberland - Malcolm et al. (2010). 

Given the likely range of foraging area available for these 
species and the evidence to suggest rapid movement of 
smolt offshore, the assumption that these species use the 
Development Area is conservative. 

No specific migratory directions or routes have been 
identified for sea lamprey. However records have been 
reported in shallow coastal waters and deep offshore waters 
suggesting they, like salmon, range widely following 
migration to sea, and utilise a range of habitat types 
(Maitland, 2003). The assumption that these species use the 
Development Area is therefore also conservative. 

Operational Phase 

Behavioural 
responses to 
EMF 
associated 
with cabling. 

All migratory SAC 
qualifying feature 
species may be 
impacted by EMF 
(both B and iE 
fields). 

 

Salmon are sensitive to magnetic (B) fields as they are 
known to use them (along with other senses) to navigate. 
However, the assumption that this may result in a change in 
their behaviour is conservative as studies of the behavioural 
reactions to B fields have been inconclusive, and indicate 
that it is unlikely that magnetic cues are solely relied upon 
for navigation, (Lohman et al., 2008). Furthermore, although 
there may be small behavioural changes in swimming 
behaviour of chum salmon, magnetic fields do not 
significantly affect migration patterns (Yano et al., 1997), 
and salmon are reported to predominately swim in the 
upper 10 m of the water column ( Malcolm et al., 2010), and 
it is considered that EMF impacts to salmon from subsea 
cables will not be present in water depths greater than 20 m 
due to the attenuation of EMF in seawater (Gill and Bartlett, 
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Impact Assumption Degree of conservatism 

2010).  

Sea lamprey are reported as having a low detection 
threshold to the iE fields generated from subsea cables. 
They are able to detect fields down to 10 µV/m

-1
, however, 

no evidence of response to B fields exists (Gill and Bartlett, 
2010). Although information on the iE field for the inter-
array cables has not been modelled, assuming similar values 
to the Kentish flats offshore wind farm predicted, iE fields of 
2.5 µV/m. This would be below that detectable by sea 
lamprey.  

SAC qualifying 
feature species 
with a marine 
phase in their life 
history will pass 
through the 
Development 
Area.  

As stated above, the assumption that SAC qualifying feature 
species pass through the Development Area (and therefore 
will interact with EMF produced by inter-array cables) 
introduces conservatism throughout both the operational 
and construction phase of the Wind Farm, as there is 
uncertainty surrounding the migratory pathways taken by 
these species (see ‘Direct temporary substrate loss’). 

Long term 
habitat loss. 

SAC qualifying 
feature species 
with a marine 
phase in their life 
history may use 
the Development 
Area and Offshore 
Export Cable 
Corridor as a 
foraging ground 
and/or pass 
through it on 
migrations to and 
from SACs. 

As stated above, the assumption that SAC qualifying feature 
species utilise the Development Area and Offshore Export 
Cable Corridor as a foraging ground and/or pass through  on 
migrations to and from SACs is conservative due to 
uncertainties in their migratory routes (see ‘Direct 
temporary substrate loss’). 

Disturbance 
or physical 
injury 
associated 
with 
operational 
noise. 

SAC qualifying 
feature species will 
be sensitive to 
operational noise 
within the 
Development 
Area. 

This is a conservative assumption. Although a review by 
Wahlberg and Westerberg (2005) concluded that 
operational noise from an offshore wind farm would be 
detectable out to 25 km from source for salmon, the species 
specific noise modelling undertaken for the piling in the 
Development Area showed salmon to be the least sensitive 
of the fish species modelled for operational noise, and as for 
the other species, predicted an avoidance range of less than 
one metre from the WTGs.  

The relatively low frequency of operational noise (WTGs and 
vessels) will only have avoidance impacts in the immediate 
vicinity of source, e.g. one metre or below for hearing 
specialists’ such as herring detailed in Chapter 11. Species 
with a poor sensitivity to noise, such as salmon, are likely to 
show a lesser response to operational noise. 
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395 Terminology used in this assessment is based on that suggested by the Intergovernmental Panel on 

Climate Change (IPCC) as agreed on consultation with regulators. Definitions provided by the IPCC 

for levels of confidence in an assessment can be found in Table 13.64 and Table 13.65 below.  

Table 13.64: Definition for the Likelihood of a Defined Outcome Having Occurred or Occurring in 

the Future, as Defined by the IPCC 

Terminology Likelihood of occurrence/outcome 

Virtually certain >99% probability of occurrence 

Very likely >90% probability of occurrence 

Likely >66% probability of occurrence 

About as likely as not 33-66% probability of occurrence 

Unlikely <33% probability of occurrence 

Very unlikely <10% probability of occurrence 

Exceptionally unlikely <1% probability of occurrence 

Table 13.65: Quantitatively Calibrated Levels of Confidence Used in this Assessment as Defined 

by the IPCC 

Terminology Degree of confidence in being correct 

Very high confidence At least 9 out of 10 chance of being correct 

High confidence About 8 out of 10 chance 

Medium confidence About 5 out of 10 chance 

Low confidence About 2 out of 10 chance 

Very low confidence Less than 1 out of 10 chance 

 

396 Assignation of these confidence and likelihood values within the context of this assessment takes 

into account the conservative assumptions detailed in Table 13.63. It is considered that the sum of 

all these assumptions represents an overly conservative model, and that predicted impacts to the 

level of those described in the assessments are possible and not probable.  Confidence that ‘likely’ 

impacts (Table 13.64 above) are within the ranges predicted by the models used is therefore ‘high’ 

or ‘very high’ (Table 13.65 above) for the assessment undertaken below. 

397 As part of the EIA for designated sites, and to provide information to the competent authority, the 

following tables (Table 13.66 to Table 13.68) summarise the effects the Project and other projects 

may have on SACs under investigation. This has been carried out in respect of generic criterion of 

the conservation objectives. Where no LSE have been identified for a SAC, the site has not been 

carried forward into the Appropriate Assessment.  
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398 The following assessments are based upon information from a number of studies, and expert 

judgement. Where uncertainty prevents a confident prediction of impact this has been indicated 

with a lower confidence score. They are informed by the conclusions in Section 13.9. 
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Table 13.66: Assessment of the Conservation Objectives of the River Tay SAC from the Project Related Activities and In Conjunction with Other 

Projects (‘In-combination’) 

Criterion 
River Tay SAC Qualifying Migratory Species: Atlantic salmon, brook lamprey, river lamprey and sea lamprey 

Assessment 

Population of the species, 
including range of genetic 
types for salmon, as a 
viable component of the 
site.  

Increased noise levels during construction/decommissioning have the potential to affect Atlantic salmon and sea lamprey populations 
within the Tay SAC through the potential for barrier effects to migrating animals. No interactions of increased SSC levels produced via 
construction or decommissioning processes from the projects considered are predicted by the coastal processes assessment, and as such 
no cumulative barrier to migration is predicted to arise from this impact.  

Simultaneous piling at the Neart na Gaoithe wind farm and the Project are predicted to form a band of noise 50 km in extent in a north - 
south direction, detectable to salmon at 75 dBht i.e. at a level where mild behavioural responses are predicted to occur (for example 
changes in swimming direction, speed etc.). Simultaneous piling at the Firth of Forth Phase 1 site does not add to this barrier. This barrier 
covers half of the north - south extent of the sea area in this locale, and although it will not fully obstruct access to and from the Tay, it 
does have the potential to cause increased energetic cost to migration activities. The extent of potential behavioural effects at 75 dBht, at 
the closest point, is six kilometres away from the coastline and therefore species migrating to and from the Tay estuary, using the coastal 
environment, are not likely to encounter construction noise and vibration and therefore will not be displaced or affected in their normal 
movement. 

Due to the range of the species, the predominately northerly direction of migration, and the likely temporary use of the Project areas, 
acoustic disturbance and suspended sediment increases are not considered likely to significantly affect the population of Atlantic salmon 
or sea lamprey. The EIA assessment for the Project only and cumulative assessment have predicted noise piling, and increases in 
suspended sediment impacts on migratory fish to be at most moderate adverse and therefore not  significant in EIA terms.  

During operation, it is possible that EMF from the Export Cable or inter-array cables may create barrier effects in close proximity to the 
River Tay SAC. Although it has been hypothesised that salmon may be disorientated during their return spawning migrations, Atlantic 
salmon and sea lamprey will only pass Project areas intermittently during migrations. In addition, the scale at which an individual will 
experience this effect will be only in close proximity to the Export Cables. The cumulative impact of EMF from cables from the Project and 
other projects considered in this assessment, is judged to be of moderate significance and not significant in EIA terms.  

There is no predicted potential impact on brook lamprey or river lamprey from the Project as there is no route to connectivity between 
the Project areas and these notified interests of the River Tay SAC. 
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Criterion 
River Tay SAC Qualifying Migratory Species: Atlantic salmon, brook lamprey, river lamprey and sea lamprey 

Assessment 

 

 Changes in the population of species (Atlantic salmon, sea lamprey, brook lamprey, river lamprey), including range of genetic 
types in salmon, as a viable component of the Tay SAC are considered to be unlikely and not significant in the short or long 
term.  

 Confidence level: High. 

Distribution of the species 
within site.  

 The primary impacts which may change distribution of Atlantic salmon and sea lamprey within the SAC are barrier effects caused 
by increased suspended sediment, and increased anthropogenic noise levels during construction due to piling activities. Salmon 
and sea lamprey migrations are wide ranging, and suspended sediment increase is considered likely to cause only short term 
localised avoidance. The EIA assessments of Project alone cumulatively have predicted suspended sediment and noise impacts of 
piling on migratory fish to be at most moderate adverse and therefore not significant. There is no predicted impact on brook 
lamprey or river lamprey as there is no route to impact between the Project areas and the SAC. Changes in distribution of the 
species within the River Tay SAC are considered to be unlikely and not significant in the short or long term. 

 Confidence level: High. 

Distribution and extent of 
habitats supporting the 
species.  

Predictions made within this EIA as set-out above, indicate that habitat loss is insignificant for migratory species due to their potential 
range, and the fact that the River Tay SAC, the Project and other projects do not overlap. There is no predicted impact on brook lamprey, 
or river lamprey as there is no route to impact between the Project areas and the SAC. 

 Changes in  distribution and extent of habitats within the River Tay SAC, supporting the qualifying species, are considered 
unlikely and not significant in the short or long term. 

 Confidence Level: Very High. 

Structure, function and 
supporting processes of 
habitats supporting the 
species.  

Predictions made within this EIA as set-out above, indicate that habitat loss is insignificant for migratory species due to their potential 
range, and the fact that the River Tay SAC, the Project and other projects do not overlap.  

 Changes in structure and function of supporting habitats supporting the qualifying species of the River Tay SAC are considered 
unlikely and not significant in the short or long term. 

 Confidence Level: Very High. 
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Criterion 
River Tay SAC Qualifying Migratory Species: Atlantic salmon, brook lamprey, river lamprey and sea lamprey 

Assessment 

No significant disturbance 
of the species.  

The primary impact is considered to be increased noise from piling during construction, however the 90 dBht (salmon) noise contour for 
salmon do not extend to the River Tay SAC. Noise disturbance at sea has the potential to disturb some species associated with the SAC, in 
particular Atlantic salmon and sea lamprey migrating to and from the SAC, however is not predicted to form a barrier to movement. 

Due to the range of the species, the predominately northerly direction of migration, and the likely temporary use of the area, acoustic 
disturbance is not considered likely to significantly affect the population of Atlantic salmon or sea lamprey. There is no predicted impact 
on brook lamprey or river lamprey as there is no route to impact between the Project areas and the SAC. 

The EIA assessment for the Project alone and the cumulative assessment have predicted piling noise, and suspended sediment impacts 
on migratory fish to be at most moderate adverse and therefore not  significant in EIA terms.  

 All other potential impacts on Atlantic salmon and sea lamprey were predicted to be of at worst moderate significance, as a 
result of the receptor groups’ high sensitivity, assigned due to conservation importance, rather than sensitivity to the impact in 
question. The impact is therefore is not significant in the short or long term. 

 Confidence Level: High. 

Even when considered in combination it is considered highly unlikely that these will cause significant disturbance to species. 

There is no predicted impact on brook lamprey or river lamprey as there is no route to impact between the Project areas and the SAC. 

Significant disturbance of the qualifying species of the River Tay SAC is considered unlikely and not significant in the short or long term. 

Confidence level: High. 

 

399 It is predicted that the Project alone or in combination will not affect maintenance of the integrity of the River Tay SAC and that the River Tay 

SAC will maintain an appropriate contribution to achieving favourable conservation status of the qualifying species. 
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Table 13.67: Assessment of the Conservation Objectives of the River South Esk SAC, the Project Related Activities and In Conjunction with Other 

Projects (‘In-combination’)  

Criterion 
River South Esk Qualifying Migratory Species: Atlantic salmon and Fresh water pearl mussels  

Assessment 

Population of the species, 
including range of genetic 
types for salmon, as a 
viable component of the 
site. 

Increased noise levels during construction/decommissioning have the potential to affect Atlantic salmon within the River South Esk SAC 
through the potential for barrier effects to migrating species. 

No interactions of increased SSC levels produced via construction or decommissioning processes from the projects considered are 
predicted by the coastal processes assessment, and as such no cumulative barrier to migration is predicted to arise from this impact.  

Simultaneous piling at the Neart na Gaoithe site and the Project is predicted to form a band of noise 50 km in extent in a north-south 
direction, detectable to salmon at 75 dBht (salmon) i.e. at a level where mild behavioural responses are predicted to occur (e.g. changes in 
swimming direction, speed etc.). Simultaneous piling at the Firth of Forth Phase 1 site does not add to this barrier. This barrier covers half 
of the north - south extent of the sea area in this locale, and although it will not fully obstruct access to and from the River South Esk, it 
does have the potential to cause increased energetic cost to migration activities. The extent of behavioural effects, at 75 dBht (salmon) at 
the closest point, is six kilometres away from the coastline and therefore species migrating to and from the River South Esk, using the 
coastal environment are not likely to encounter construction noise and vibration and therefore will not be displaced or affected in their 
normal movement. 

Due to the range of the species, the predominately northerly direction of migration, and the likely temporary use of the area, acoustic 
disturbance and suspended sediment are not considered likely to significantly affect the population of Atlantic salmon. The EIA 
assessment for the Project alone and in-combination assessment have predicted piling noise, and suspended sediment impacts on 
migratory fish to be at most moderate adverse and therefore not  significant in EIA terms.  

During operation, it is possible that EMF from the Export Cable or inter-array cables may create barrier effects in close proximity to the 
River South Esk SAC. Although it has been hypothesised that salmon may be disorientated during their return spawning migrations, 
Atlantic salmon will only pass Project areas intermittently during migrations. In addition, the scale at which an individual will experience 
this effect will be only in close proximity to the Export Cables. The cumulative impact of EMF from cables from the Project and other 
projects considered in this assessment, is judged to be of moderate significance and not significant in EIA terms.  

As freshwater pearl mussel rely on migrating salmonids during the glochidial stage of their lifecycle when the larvae attach to the gills of 
passing fish, effects on salmon populations will be reflected in freshwater pearl mussel distribution. As changes in the River South Esk SAC 
Atlantic salmon populations are considered to be unlikely and not significant in the long term it can be concluded that effects on 
populations of freshwater pearl mussel will be of a similar or lesser magnitude. 
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Criterion 
River South Esk Qualifying Migratory Species: Atlantic salmon and Fresh water pearl mussels  

Assessment 

 Changes in the River South Esk SAC Atlantic salmon and fresh water pearl mussel population are considered to be unlikely and 
not significant in the short or long term.  

 Confidence level: High. 

Distribution of the species 
within site.  

The primary impacts which may change distribution of Atlantic salmon within the SAC are barrier effects caused by increased suspended 
sediment and increased anthropogenic noise levels during construction due to piling activities. Salmon migrations are wide ranging and 
SSC increase is considered likely to cause only short term localised avoidance. The EIA assessments of the Project alone and in-
combination have predicted SSC and noise impacts of piling on migratory fish to be at worse moderate adverse and therefore not 
significant.  

As freshwater pearl mussel rely on migrating salmonids during the glochidial stage of their lifecycle when the larvae attach to the gills of 
passing fish, effects on salmon distribution may be reflected in freshwater pearl mussel distribution. As changes in the distribution of the 
River South Esk SAC population of Atlantic salmon are considered to be unlikely, it can be concluded that effects on populations of 
freshwater pearl mussel will be of a similar or lesser magnitude. 

 Changes in distribution of the species within the River South Esk SAC are considered to be unlikely and not significant in the 
short or long term. 

 Confidence level: High. 

Distribution and extent of 
habitats supporting the 
species. 

Predictions made within this EIA as set-out above indicate that habitat loss is insignificant for migratory species due to their potential 
range, and the SAC and the Project and other projects do not overlap. 

As freshwater pearl mussel rely on migrating salmonids during the glochidial stage of their lifecycle when the larvae attach to the gills of 
passing fish, effects on salmon populations will be reflected in freshwater pearl mussel distribution. As changes in habitat distribution of 
River South Esk SAC, Atlantic salmon are considered not significant, it can be concluded that effects on populations of freshwater pearl 
mussel will be of a similar or lesser magnitude, therefore: 

 Changes in distribution and extent of habitats within the River South Esk SAC, supporting the qualifying species, are considered 
unlikely and not significant in the short or long term. 

 Confidence Level: Very High. 
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Criterion 
River South Esk Qualifying Migratory Species: Atlantic salmon and Fresh water pearl mussels  

Assessment 

Structure, function and 
supporting processes of 
habitats supporting the 
species.  

Predictions made within this EIA as set-out above, indicate that habitat loss is insignificant for migratory species due to their potential 
range, and the fact that the SAC and the Project and other projects do not overlap.  

As freshwater pearl mussels rely on migrating salmonids during the glochidial stage of their lifecycle when the larvae attach to the gills of 
passing fish, effects on salmon populations will be reflected in freshwater pearl mussel distribution. As changes in structure and function 
of supporting habitats of River South Esk SAC, Atlantic salmon are considered not significant, it can be concluded that effects on 
populations of freshwater pearl mussels will be of a similar or lesser magnitude. 

 Changes in structure and function of supporting habitats supporting the qualifying species of the River South Esk SAC are 
considered unlikely and not significant in the short or long term. 

 Confidence Level: Very High. 

No significant disturbance 
of the species. 

The primary impact is considered to be increased noise from piling during construction, however the 90 dBht (salmon) noise contour for 
salmon do not extend to the River South Esk SAC. Noise disturbance at sea has the potential to disturb some animals associated with the 
SAC, (i.e. Atlantic salmon) migrating to and from the site, however is not predicted to form a barrier to movement. 

Due to the range of the species, the predominately northerly direction of migration, and the likely temporary use of the area, acoustic 
disturbance is not considered likely to significantly affect the population of Atlantic Salmon.  

The EIA assessment for Project alone and the cumulative assessment have predicted noise piling, and SSC impacts on migratory fish to be 
at most moderate adverse and therefore not significant in EIA terms.  

All other potential impacts on Atlantic salmon were predicted to be of at worst moderate significance, as a result of the receptor 
groups’ High sensitivity, assigned due to conservation importance, rather than sensitivity to the impacts in question. As freshwater 
pearl mussels rely on migrating salmonids no significant disturbance is predicted for this species. 

 Even when considered in combination, it is considered highly unlikely this will cause significant disturbance to species, and 
therefore is not significant in the short or long term. 

 Confidence Level: High. 
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Criterion 
River South Esk Qualifying Migratory Species: Atlantic salmon and Fresh water pearl mussels  

Assessment 

Distribution and viability of 
freshwater pearl mussel 
host species.  

As freshwater pearl mussel rely on migrating salmonids during the glochidial stage of their lifecycle when the larvae attach to the gills of 
passing fish, effects on salmon populations will be reflected in freshwater pearl mussel distribution. As changes in structure and function 
of supporting habitats of River South Esk SAC Atlantic salmon are considered not significant, it can be concluded that effects on 
populations of freshwater pearl mussel will be of a similar or lesser magnitude. 

 Changes in structure and function of supporting habitats supporting freshwater pearl mussel host species are considered unlikely 
and not significant in the short or long term. 

 Confidence Level: High.  

Changes in structure, 
function and supporting 
processes of habitats 
supporting freshwater pearl 
mussel host species.  

As there is no connectivity between the freshwater habitats and the Development Area and Offshore Export Cable Corridor there is no 
possibility that the construction/operation/decommissioning effects could result in a changes in structure, function and supporting 
processes of habitats supporting freshwater pearl mussel host species. 

 Changes in structure and function of supporting habitats supporting freshwater pearl mussel host species are considered unlikely 
and not significant in the short or long term. 

 Confidence Level: High. 

 

400 It is predicted the Project will not affect maintenance of the integrity of the River South Esk SAC and that the River South Esk SAC will maintain 

an appropriate contribution to achieving favourable conservation status of the qualifying species. 
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Table 13.68: Assessment of the Conservation Objectives of the River Teith SAC, the Project Related Activities and In Conjunction with Other 

Projects (‘In-combination’) 

Criterion 
River Teith SAC Qualifying Migratory Species: Atlantic salmon, brook lamprey, river lamprey and sea lamprey 

Assessment 

Population of the 
species, including 
range of genetic 
types for salmon, 
as a viable 
component of the 
site.  

Increased noise levels during construction/decommissioning have the potential to affect Atlantic salmon and sea lamprey populations within the 
River Teith SAC through the potential for barrier effects to migrating animals. 

No interactions of increased SSC levels produced via construction or decommissioning processes from the projects considered are predicted by 
the coastal processes assessment, and as such no cumulative barrier to migration is predicted to arise from this impact 

Simultaneous piling at the Neart na Gaoithe site and the Project areas is predicted to form a band of noise 50 km in extent in a north - south 
direction, detectable to salmon at 75 dBht i.e. at a level where mild behavioural responses are predicted to occur (for example changes in 
swimming direction, speed etc.). Simultaneous piling at the Firth of Forth Phase 1 site does not add to this barrier. This barrier covers half of the 
north - south extent of the sea area in this locale, and although it will not fully obstruct access to and from the River Teith SAC, it does have the 
potential to cause increased energetic cost to migration activities. The extent of potential behavioural effects at 75 dBht (salmon) at the closest 
point, is six kilometres away from the coastline and therefore species migrating to and from the Teith estuary using the coastal environment, are 
not likely to encounter construction noise and vibration and therefore will not be displaced or affected in their normal movement. 

Due to the range of the species, the predominately northerly direction of migration, and the likely temporary use of the area, acoustic disturbance 
and suspended sediment are not considered likely to significantly affect the population of Atlantic salmon or sea lamprey. The EIA assessment for 
the Project alone and cumulative assessments  have predicted noise piling, and suspended sediment impacts on migratory fish to be at most 
moderate adverse and therefore not significant in EIA terms.  

 During operation, it is possible that EMF from the Export Cable or inter-array cables may create barrier effects in close proximity to the 
Teith SAC. Although it has been hypothesised that salmon may be disorientated during their return spawning migrations, Atlantic salmon 
and sea lamprey will only pass Project areas intermittently during migrations. In addition, the scale at which an individual will experience 
this effect will be only in close proximity to the Export Cables. The cumulative impact of EMF from cables from the Project and other 
projects considered in this assessment, is judged to be of moderate significance and not significant in EIA terms. There is no predicted 
potential impact on brook lamprey or river lamprey from the Wind Farm and OfTW as there is no route to connectivity between the 
Project area and these notified interests of the SAC. 

 Changes in the population of species (Atlantic salmon, sea lamprey, brook lamprey, river lamprey), including range of genetic types in 
salmon, as a viable component of the River Teith SAC are considered to be unlikely and not significant in the short or long term.  

 Confidence level: High. 
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Criterion 
River Teith SAC Qualifying Migratory Species: Atlantic salmon, brook lamprey, river lamprey and sea lamprey 

Assessment 

Distribution of the 
species within site.  

The primary impacts which may change distribution of Atlantic salmon and sea lamprey within the SAC are barrier effects caused by increased 
suspended sediment and increased anthropogenic noise levels during construction due to piling activities. Salmon and sea lamprey migrations are 
wide ranging, and SSC increase is considered likely to cause only short term localised avoidance. The EIA assessments of the Project alone and 
cumulatively have predicted suspended sediment and noise impacts of piling on migratory fish to be at worse moderate adverse and therefore 
not significant.  

There is no predicted impact on brook lamprey or river lamprey as there is no route to impact between the Project areas and the SAC. 

 Changes in distribution of the species within the River Teith SAC are considered to be unlikely and not significant in the long term. 

 Confidence level: High. 

Distribution and 
extent of habitats 
supporting the 
species.  

Predictions made within this EIA as set-out above indicate that habitat loss is insignificant for migratory species due to their potential range and 
the fact that the SAC and the Project areas and other project areas do not overlap. There is no predicted impact on brook lamprey, or river 
lamprey as there is no route to impact between the Project areas and the SAC. 

 Changes in distribution and extent of habitats within the River Teith SAC, supporting the qualifying species, are considered unlikely and 
not significant in the long term. 

 Confidence Level: Very High. 

Structure, function 
and supporting 
processes of 
habitats 
supporting the 
species.  

 Predictions made within this EIA as set-out above, indicate that habitat loss is insignificant for migratory species due to their potential 
range, and the fact that the SAC and the Project areas and other project areas do not overlap. Changes in structure and function of 
supporting habitats of the qualifying species of the River Teith SAC are considered unlikely and not significant in the short or long term. 

 Confidence Level: Very High. 
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Criterion 
River Teith SAC Qualifying Migratory Species: Atlantic salmon, brook lamprey, river lamprey and sea lamprey 

Assessment 

No significant 
disturbance of the 
species.  

The primary impact is considered to be increased noise from piling during construction, however the 90 dB noise contour for salmon do not 
extend to the River Teith SAC. Noise disturbance at sea from piling has the potential to disturb some animals associated with the SAC, in particular 
Atlantic salmon and sea lamprey migrating to and from the SAC, however is not predicted to form a barrier to movement. 

Due to the range of the species, the predominately northerly direction of migration, and the likely temporary use of the area, acoustic disturbance 
is not considered likely to significantly affect the population of Atlantic salmon or sea lamprey. There is no predicted impact on brook lamprey or 
river lamprey as there is no route to impact between the Project areas and the SAC. 

The EIA assessment for the Project alone and the in-combination assessment have predicted noise piling, and suspended sediment impacts on 
migratory fish to be at most moderate adverse and therefore not significant in EIA terms. All other potential impacts on Atlantic salmon and sea 
lamprey were predicted to be of at worst moderate significance, as a result of the receptor groups’ high sensitivity, assigned due to 
conservation importance, rather than sensitivity to the impacts in question.  

Even when considered in combination it is considered highly unlikely this will cause significant disturbance to species. 

 There is no predicted impact on brook lamprey or river lamprey as there is no route to impact between the Project areas and the SAC. 

 Significant disturbance of the qualifying species of the River Teith SAC is considered unlikely and not significant in the short or long term. 

 Confidence level: High. 

 

401 It is predicted the Project will not affect maintenance of the integrity of the River Teith SAC and that the River Teith SAC will maintain an 

appropriate contribution to achieving favourable conservation status of the qualifying species. 
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14 Marine Mammals 

14.1 Introduction 

1 This chapter presents the assessment of potential impacts on marine mammals predicted to 

arise from the Inch Cape Offshore Wind Farm and associated Offshore Transmission Works 

(OfTW) within the Firths of Forth and Tay.  

2 This chapter details the potential impacts arising from the Wind Farm and OfTW, including 

cumulative impacts. Information to support a Habitats Regulations Appraisal (HRA) and an 

overview of the information which will be submitted in support of an application for a 

European Protected Species (EPS) licence at a later date, are provided in Sections 14.13 and 

14.14 respectively. 

3 The following appendices and chapters should be read in conjunction with this chapter: 

 Appendix 14A: Marine Mammals Baseline; 

 Appendix 14B: Marine Mammals Piling Impact Assessment; 

 Appendix 14C: Piling Impact Assessment Figures; 

 Appendix 14D: Harbour Seal Assessment Framework; 

 Chapter 4: Process and Methodology; 

 Chapter 7: Description of Development; 

 Chapter 9: Designated Nature Conservation Sites; 

 Chapter 11: Underwater Noise; 

 Chapter 13: Natural Fish and Shellfish;  

 Chapter 19: Shipping and Navigation; and  

 Chapter 23: Summary of Effects. 

14.2 Consultation 

4 Table 14.1 below provides a summary of the responses to the Wind Farm Environmental 

Impact Assessment (EIA) Scoping Report that are pertinent to marine mammals. These have 

been taken into consideration in the completion of this assessment, with all points being 

addressed. The table also summarises the responses received to the HRA Screening process 

undertaken by Inch Cape Offshore Limited (ICOL). 
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Table 14.1: Scoping Responses and Actions 

Consultees Scoping Responses Project Responses 

Marine 
Scotland (MS) 

The Environmental Statement (ES) 
needs to show that the relevant 
wildlife legislation and guidance were 
taken into account.  

In terms of Scottish Government 
interim guidance, applicants must give 
serious consideration to meeting three 
fundamental tests (after scoping). 

It needs to be categorically established 
which species are present on and near 
the site, and where, before the 
application is considered for consent. 

Relevant legislation and guidance has 
been taken into account including HRA 
legislation when conducting 
assessment (see Sections 14.3.1 and 
14.6.2). A suite of survey techniques, 
including vessel based, aerial and 
passive acoustic monitoring (PAM), 
has been utilised to establish presence 
of marine mammal species in and 
around the Development Area and a 
four kilometre buffer.  

The presence of protected species 
such as EPS must be included and 
considered as part of the application 
process, not as an issue which can be 
considered at a later stage. 

All cetaceans are EPS, therefore those 
cetaceans likely to be encountered in 
the vicinity of the Development Area 
and Offshore Export Cable Corridor 
are assessed accordingly.  

Scottish 
Natural 
Heritage (SNH) 
(the response 
was joint with 
Joint Nature 
Conservation 
Committee 
(JNCC) 

 

Sharp declines in harbour seal 
populations over recent years should 
be included in the assessment. 

 

Based on the advice provided by SNH, 
an appropriate assessment will be 
required for the Inch Cape Offshore 
Wind Farm with respect to the listed 
Special Areas of Conservation (SACs). 
This assessment will include the Firth 
of Tay and Eden Estuary SAC for 
harbour seal, and will include 
population modelling that takes into 
account declines in the population 
over recent years. Details of modelling 
undertaken to inform the HRA are 
provided in Appendix 14D. Chapter 14, 
Section 14.13 is designed to inform the 
HRA process that will be undertaken 
by Marine Scotland as competent 
authority. This section follows 
available relevant guidance in 
assessing potential impacts which may 
arise during the construction of the 
development. 
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Consultees Scoping Responses Project Responses 

A review of survey data should be 
conducted to assess methodologies 
for marine mammal data collection. 
SNH would also recommend further 
dialogue. 

 

A review of survey data collected in 
year one resulted in additional studies 
being implemented in order to 
establish a robust baseline using all 
available data. These additional 
studies included a Forth and Tay 
Offshore Wind Developers Group 
(FTOWDG) commission to Sea 
Mammal Research Unit (SMRU) Ltd 
(see Appendix 14A, Section 14A.2 and 
Annex 14A.1 and Annex 14A.2 for full 
details). 

Scottish 
Natural 
Heritage (SNH) 
(the response 
was joint with 
Joint Nature 
Conservation 
Committee 
(JNCC) 

SNH/JNCC – would welcome 
cumulative approach to noise study in 
particular. 

 

With regards to the impacts of 
underwater noise on marine 
mammals, a cumulative noise 
modelling exercise has been 
undertaken by FTOWDG. The outputs 
of this noise modelling have informed 
the impact assessment undertaken by 
ICOL for the cumulative assessment. 

 We recommend that the applicant 
assesses noise impacts in their ES 
using a zoned impact map for each 
species (illustrating the zones for 
injury, Permanent Threshold Shift 
(PTS), Temporary Threshold Shift (TTS) 
and displacement/disturbance). They 
can use these maps, combined with 
their baseline data in order to 
estimate how many individuals will be 
at risk from disturbance and/or injury.  

The assessment presented in Section 
14.7 and Appendix 14B takes this 
recommendation into account. 

 We highlight that rock dumping for 
scour protection may have noise 
impacts that need to be considered in 
respect of marine mammals. 

A detailed methodology has been 
developed to assess the impacts of 
noise on marine mammals (Section 
14.7.1). This assessment includes the 
direct impact of noise associated with 
rock placement for scour protection.  

 SNH/JNCC welcomes collaborative 
work on cumulative impacts through 
the FTOWDG and is keen to maintain 
dialogue. 

 

As described above, FTOWDG have 
undertaken both collaborative studies 
to establish a robust baseline for 
marine mammal use of the Firth of 
Forth and Tay, and cumulative noise 
studies. They have had joint meetings 
with Statutory Nature Conservation 
Bodies (SNCBs), and continue to liaise 
with regards to assessment 
methodologies adopted. 
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Consultees Scoping Responses Project Responses 

There is high value in coordinating 
various survey work, as well as 
necessary licence applications, to 
more effectively address the marine 
mammal impact assessment. 

Appendix 14A details the coordinated 
approach taken by FTOWDG to 
establish baseline use of the area by 
marine mammals.  

Marine 
Scotland 
Science (MSS) 

 

MSS advises that the developer should 
assume that the (bottlenose) dolphins 
originate from the Moray Firth SAC as 
there is no evidence to suggest other 
populations are using the area. 

As advised by the University of 
Aberdeen, and confirmed by available 
photo-id data by them, it has been 
assumed that all bottlenose dolphins 
observed in the Forth and Tay area are 
part of the population protected by 
the Moray Firth SAC. 

Marine 
Scotland 
Science (MSS) 

 

The scoping report has suggested that 
there is a data gap surrounding the 
extent to which harbour seals from 
the Firth of Tay and Eden Estuary SAC 
forage over the site during different 
seasons; and the potential impacts this 
might have on disturbance or change 
of habitat. 

A review of all available tagging data 
has been undertaken to assess the 
usage of the Development Area and 
Offshore Export Cable Corridor by 
harbour seals. 

 

 The potential for cumulative effects on 
species should be assumed to 
accumulate linearly, unless evidence 
to the contrary is found. 

Standard noise protocol should also be 
used to assess impacts. 

Barrier to movement should be 
viewed as both the result of the 
presence of vessels and foundations. 

Long term avoidance impacts should 
be considered in the context of post 
construction monitoring. 

The potential impact of barrier to 
movement due to the presence of 
vessels and foundations has been 
assessed within Sections 14.7, 14.8, 
14.9 and 14.10 of this Chapter. All 
other points have been taken into 
consideration as part of the impact 
assessment process (for example, 
Sections 14.7 and 14.8). 

 

 

 

Potential impacts associated with 
disturbance and collision should be 
primary/direct impacts. Impacts on 
prey species, which are difficult to 
quantify should be viewed as 
secondary impacts. 

Disturbance and collision have been 
assessed as direct impacts, and 
impacts upon prey species as indirect 
(secondary) impacts, within the 
assessment presented here in Sections 
14.7 and 14.8.  
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Impacts on marine mammals and fish 
should be assessed. Background noise 
and vibration from ships engines, 
piling hammers and auguring 
operations during the construction of 
foundations should be considered. 

 

Section 14.7.1 provides information on 
underwater noise recorded previously 
from ships, piling hammers and other 
construction related activities, and 
how this noise is expected to be 
transmitted through the water 
column. The extent of this transmitted 
noise is then interpreted with regards 
to disturbance impacts from various 
construction related activities. 

 Cable route must be considered in the 
overall footprint of the development 
works. 

 

The Offshore Export Cable Corridor 
has been assessed within Section 14.8. 

The cumulative impact of the Project 
has been assessed within Section 
14.10.1. 
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Consultees HRA Screening Responses Project Responses 

Marine 
Scotland, 
JNCC and 
SNH 

Overall found the scoping report to be 
clearly laid out and informative.  

Agreed that the following SAC marine 
mammal interests be screened for likely 
significant effect (LSE): 

 Firth of Tay and Eden 
Estuary SAC: harbour seal; 

 Isle of May SAC: grey seal; 

 Berwickshire and North 
Northumberland Coast 
SAC: grey seal; 

 Moray Firth SAC: 
bottlenose dolphin. 

Information to inform the 
Competent Authority’s Appropriate 
Assessment on the four listed SACs 
is provided in Section 14.13. 

The ES would need to clearly set out the 
parameters used in impact assessment for 
marine mammals. 

Parameters used for the impact 
assessment are detailed in Section 
14.4. 

Marine Scotland and local authorities, with 
input from JNCC/SNH, will advise on the 
range of projects to consider under 
cumulative impact assessment. 

The cumulative projects assessed 
are provided in Table 14.13.  

Noted that the Joint Cetacean Protocol 
(JCP) is another data source for bottlenose 
dolphins and that MS is currently 
considering modelling work undertaken by 
the Special Committee on Seals (SCOS) in 
respect of the Firth of Tay and Eden Estuary 
SAC harbour seal population. 

The JCP analysis is not available. It is 
noted with interest that MS is 
considering modelling work on the 
harbour seal population. As this 
information is not yet available, it 
has not been included within this 
assessment.  

 

5 In addition to the formal Scoping Opinion, further informal consultation has been 

undertaken in relation to the assessment of the impacts of the Wind Farm and OfTW with 

relevant stakeholders. ICOL has consulted regularly with Scottish Natural Heritage (SNH), 

Marine Scotland and the Joint Nature Conservation Committee (JNCC) throughout the 

assessment process. Where relevant consultation/discussions have taken place, these have 

been highlighted in the appropriate sections of this chapter.  

6 The information received through this consultation, along with the formal Scoping Opinion 

and recognised best practice, has informed the methodology and scope for the assessment 

of the impacts on marine mammals presented in this chapter. Of particular note are 

agreement with SNH, JNCC and Marine Scotland on marine mammal reference populations, 

HRA screening, piling impact assessment criteria and a method for undertaking an HRA of a 

declining population. 
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14.3 Legislation and Policy 

14.3.1 Legislation 

7 Marine mammals in United Kingdom (UK) territorial waters are protected by international, 

European and national legislation and these are outlined below: 

 The Convention for the Protection of the Marine Environment of the North-East Atlantic 

(OSPAR Convention); 

o Since 1972, the OPSAR Convention has worked to identify threats to the marine 

environment through organised programs and measures to ensure national action. 

The OSPAR Commission assess which species and habitats require protection due to 

being threatened and/or experiencing a decline in population. This list includes 

harbour porpoise. Also contained within the Convention are a series of annexes 

dealing with pollution from anthropogenic sources, including underwater noise 

pollution.  

 Agreement on the Conservation of Small Cetaceans of the Baltic, North East Atlantic, 

Irish and North Seas 1994 (ASCOBANS); 

o ASCOBANS entered into force in 1994 under the auspices of the Convention on 

Migratory Species (CMS or Bonn Convention), with additional areas (the north-east 

Atlantic and Irish Sea) included into the convention in 2008. The aim of the 

convention is to promote cooperation between parties with a view to maintaining 

the Favourable Conservation Status (FCS) of small cetaceans throughout the 

agreement area. 

 Council Directive 92/43/EEC on the Conservation of Natural Habitats and Wild Flora and 

Fauna 1992 (Habitats Directive); 

o Aim is to maintain or restore natural habitats and wild species (as listed on Annexes) 

to a Favourable Conservation Status. The Directive introduced a range of measures 

including the development of a network of protected sites (Special Areas of 

Conservation (SACs) for listed habitats (Annex I) and species (Annex II). In addition, 

strict protection is afforded to species listed on Annex IV of the Directive with all of 

these species whose natural range includes UK waters being known as European 

Protected Species (EPS). All cetacean species are listed on Annex IV of the Habitats 

Directive, and are therefore classed as EPS. 

 The Habitats Directive has been transposed into Scottish law in territorial waters (within 

12 nm) with the Conservation (Natural Habitats, &c.) Regulations 1994 (as amended in 

Scotland) and in offshore waters via the Offshore Marine Conservation (Natural 

Habitats, &c.) Regulations 2007; and 

 In relation to seal conservation, the Marine (Scotland) Act 2010 replaces the 

Conservation of Seals Act 1970 in Scottish waters. Under Part 6 of the new act, it is an 

offence to kill, injure or take a seal at any time of year, except to alleviate suffering or 

where a licence has been issued to do so by Marine Scotland. Under the Act is it also an 
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offence to harass seals at haul-out sites. A separate consultation is presently underway 

to identify haul-out sites that are to be given protection under the Act.  

14.3.2 Policy 

8 New systems of marine planning have been introduced across the UK via the UK Marine and 

Coastal Access Act 2009 and the Marine (Scotland) Act 2010. These Acts enable the creation 

of Marine Protection Areas (MPAs) to protect features of conservation importance including 

species not previously covered by European legislation.  

9 In 2011, the Scottish Government issued a pre–consultation Draft National Marine Plan, 

which must be drafted in conformity with the UK Marine Policy Statement. One aim of this 

policy is to turn Scotland’s renewable energy resources into a fully developed industry while 

minimising the environmental impacts from the construction and operation of such 

developments.  

10 Under Section 79 of the Marine (Scotland) Act 2010 and Section 123 of the Marine and 

Coastal Access Act 2009, the Scottish Government is required to develop a network of 

Marine Protected Areas (MPAs) that will contribute to the conservation or improvement of 

the marine environment in the UK by conserving a scientific selection of both marine 

diversity (species and habitats) and geo-diversity. The eventual aim is for all MPAs, including 

Special Areas of Conservation (SACs), to become part of this MPA network. In December 

2012, the Scottish Government published a report detailing sites currently included within 

the MPA network. Thirty three Nature Conservation MPA proposals have been developed (in 

addition to existing SAC/Special Protection Areas (SPAs) that will become part of the 

network), one of which covers the Firth of Forth Banks (see Figure 9.3). This MPA, known as 

the Firth of Forth Banks Complex, comprises of three areas with ocean quahog aggregations, 

offshore subtidal sands and gravels, and shelf banks and mounds listed as protected 

biodiversity features. Although no marine mammals are listed as protected features for this 

MPA, their prey may indirectly benefit.  

11 In addition to the above , the following plans or agreements also apply to marine mammals: 

 UK Post-2010 Biodiversity Framework; 

o The UK Biodiversity Action Plan (UKBAP), published in 1994, was the UK 

Government’s response to signing the Convention on Biological Diversity (CBD) at 

the 1992 Rio Earth Summit. The UKBAP describes the biological resources of the UK 

and provides detailed conservation plans for these resources. The new UK post-2010 

Biodiversity Framework replaces the previous UK level Biodiversity Action Plan and 

forms the UK Government’s response to the new strategic plan of the United 

Nations CBD, published in 2010 at the CBD meeting in Nagoya, Japan. The UK 

priority species list has been used to help draw up statutory lists of priorities within 

the devolved regions. This list includes 21 species of marine mammal including 

harbour porpoise, bottlenose dolphin and harbour (referred to as common seal 

within the list) seal. As part of this framework, a 25-year strategy to conserve and 
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enhance biodiversity in Scotland was published in 2004 (to be reviewed in 2013) to 

aid implementation of international commitments with regard to MPAs. 

 Scottish Priority Marine Features; 

o Scottish Priority Marine Features (PMFs) are habitats and species considered to be 

marine nature conservation priorities in Scottish waters. The aim of this work is to 

produce a focussed list of marine habitats and species to help target future 

conservation work in Scotland. The list includes nine species of marine mammal 

including the bottlenose dolphin, harbour porpoise, harbour seal and grey seal. 

14.4 Design Envelope and Embedded Mitigation  

12 The Project potential development parameters and scenarios are defined as a Design 

Envelope and presented in Chapter 7. A precautionary assessment of potential impacts on 

marine mammals is presented in chapter 14, and is based upon the ‘worst case scenario’ as 

identified from this Design Envelope, and is specific to the potential impacts assessed in this 

chapter.  

13 Key parameters for the worst and most likely case scenario for each potential impact are 

detailed in Table 14.2 below. Guidance received from Marine Scotland and SNH (in 

meetings) requested that a most likely scenario for construction noise should be considered 

for marine mammals, contextualised with a description of worst case.  

14 For the assessments, the construction scenarios include: 

 Duration of construction activities; 

 Associated vessel activity; 

 Type of offshore structure; and 

 Extent of array. 
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Table 14.2: Design Envelope Parameters Used to Inform the Marine Mammal Assessment 

Potential Impact 
Design Envelope Scenario Assessed  

(Worst Case)* 

 Disturbance/displacement. 

 Barrier to movement. 

In both cases from Wind Turbine 
Generator (WTG) numbers and layout. 

213 WTGs with a minimum cross-wind and down-wind 
spacing of 820 x 820 m in either a grid or diamond 
layout. 

Up to three met masts. 

Up to five OSPs. 

 Reduction in prey availability 
(indirect impact). 

 Barrier to movement. 

In both cases from foundation options 
and Export Cable protection with 
regards to habitat loss. 

Development Area 

Construction: Total seabed area disturbed is 5.54 km
2
, 

equating to 3.69% of the Development Area (see 
Chapter 12: Benthic Ecology, Table 12.2). 

Operation: Total loss of original habitat is 1.87 km
2
, 

equating to 1.25% of the Development Area (see Table 
12.2). 

Offshore Export Cable Corridor 

Construction: Sub-tidal area of seabed disturbed across 
Offshore Export Cable Corridor is 3.02 km

2
, equating to 

3.0% of Offshore Export Cable Corridor (see Table 12.3). 

Operation: Total area of original habitat loss is 0.6 km
2
 

(see Table 12.3). 

 Lethal effects and physical injury. 

 Hearing damage. 

 Disturbance/Displacement. 

 Reduction in prey availability 
(indirect impact). 

In all cases from piling activities. 

Worst Case 

Noise modelling based on four piles per 24 hour period. 

Modelling calculated on a pile diameter of 2438 mm
1
; 

maximum blow energy of 1080 kJ. Total duration, 
including soft start, 4.2 hours. This scenario is estimated 
to represent 30 per cent of the Development Area.  

 

*Most Likely Case 

Noise modelling based on two piles installed per 24 hour 
period. 

Modelling calculated on a pile diameter of 2438 mm
1
; 

maximum blow energy of 1080 kJ. Total duration, 
including soft start, 2.1 hours. This scenario is estimated 
to represent 70 per cent of the Development Area. 

                                                           
1 Although the piles required for the offshore substations may be larger than those required for the WTGs and 
met masts (up to 3000 mm rather than 2438 mm), it is likely that an equivalent size of hammer will be used to 
install them on site. Because they will be installed during the same period as the WTGs and similar blow 
energies will be required, it is considered that their installation is included within the Design Envelope 
assessed. 
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Potential Impact 
Design Envelope Scenario Assessed  

(Worst Case)* 

 Lethal effects and physical injury. 

 Hearing damage. 

 Disturbance/Displacement. 

 Reduction in prey availability 
(indirect impact). 

In all cases from piling activities. 

Total number of piles, 944 based on 213 WTGs (213 x 4), 
five OSPs (5 x 16) and three offshore met masts (3 x 4). 
This will take place over a two year period, 
approximately 11 per cent to 23 per cent of time 
(depending upon the number of vessels used and 
hardness of substrate encountered). 

Up to two piling vessels may operate simultaneously 
within the Development Area. 

Toxic contamination: direct and 
indirect on prey from corrosion and 
anti-fouling protection. 

Cathodic protection, anti-corrosion coatings, anti-fouling 
paints and mechanical removal of deposits. Potential for 
use of corrosion inhibitor chemicals inside J-tubes. 

Disturbance from inter-array cabling. AC cables. Maximum cabling length = 353 km. Trench 
width one metre, buried to a target depth of one metre2 
and protected where burial is not possible. Inter-array 
cable with maximum protection of 10% of the cables 
length covering 1.87 km

2 
(equivalent to 1.25% of the 

Development Area).
 

Disturbance from Export Cable. AC cables. Up to six trenches, maximum corridor width 
1,400 m with individual trench width of one metre. 
Buried to a target depth of one metre and protected 
where burial is not feasible (20% of each of the cables 
with protection width of six metres). 

 Collision risk. 

 Disturbance/displacement. 

 Toxic contamination. 

In all cases from vessel movement. 

Construction (and Decommissioning):  

 Approximately 3,500 vessel movements (defined 
as a transit to and from the construction port and 
site centre) over total construction period (2016 - 
2020). 

Operation and Maintenance: 

 A maximum average of six service trips per day.  

 Potential bio-accumulation in 
liver, kidney, bone and fatty 
tissues.  

 Potential effect upon health and 
reproductive success of marine 
mammal species. 

From toxic contamination in both 
cases.  

Construction (and Decommissioning):  

 Approximately 3500 vessel movements (defined 
as a transit to and from the construction port and 
site centre) over total construction period (2016- 
2020). 

Operation and Maintenance: 

 A maximum average of six service trips per day. 

 

                                                           
2 Burial depth may be as great as three metres. This would be considered to exert a reduced effect upon 
marine mammal and fish receptors, as increased burial depth will increase shielding/distance to the receptors 
in the water column. 
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14.4.1 Embedded Mitigation 

15 A range of Embedded Mitigation measures to minimise environmental effects are captured 

within the Design Envelope. This assessment of effects on marine mammals has taken 

account of the following Embedded Mitigation measures: 

 A mitigation protocol has been developed by the Statutory Nature Conservation Bodies 

(SNCBs) in order to reduce risk of potential death/physical injury from noise sources to 

negligible levels (JNCC, 2010a) which will be implemented by ICOL. The Project specific 

protocol will be detailed in the final Environmental Management Plan (EMP) prior to 

construction and will reflect current guidance at the time of construction.  

 Advances in technology may provide more effective means to aid, enhance or replace 

the Marine Mammal Observer (MMO) function. The feasibility of alternative approaches 

will be considered in consultation with regulatory authorities. 

 Vessels and plant relating to construction, operation and decommissioning activities will 

follow best practice and guidance for pollution at sea, detailed in the final EMP, to 

reduce and coordinate response to pollution events if they were to occur. The final EMP 

will follow OSPAR, IMO and MARPOL guidelines, and industry best practices regarding 

pollution at sea.  This includes provision for storage of pollutants, and identifies products 

suitable for use in the marine environment. The EMP will be finalised prior to 

construction.  

 Defined navigational routes will be used by vessels. This will reduce the risk of collision 

with marine mammals. 

 Alternative mitigation techniques will be investigated prior to the finalisation of the 

construction method statement. Approaches will be confirmed following consultation 

with regulatory organisations. Adoption of any mitigation measures will be subject to an 

assessment of technical and commercial feasibility. 

 All materials used will be safe for use within the marine environment. 

 Cables will be suitably buried or will be protected by other means when burial is not 

practicable, which will reduce the potential for impacts relating to Electromagnetic Field 

(EMF). 

16 These measures will be delivered as part of the Project (see Appendix 7A: Draft 

Environmental Management Plan).  

14.5 Baseline Environment 

14.5.1 Baseline - Development Area  

Background 

17 The baseline characterisation has been compiled using existing (published) information, 

combined with the findings of the studies commissioned by ICOL, the Forth and Tay Offshore 

Wind Developers Group (FTOWDG) and The Crown Estate (TCE); summarised in Table 14.3. 

A full review of data utilised can be found in Appendix 14A. 
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Table 14.3: Summary of Data Sources Used for Impact Assessment  

Species Data source 

Grey seal 

Harbour seal 

 Seal baseline report (Sparling et al., 2012) 

 TCE aerial survey report (Grellier and Lacey, 2012) 

 Boat-based survey report (Canning, 2012) 

 SCOS report (2011) 

 Harbour seal haul-out data (Duck and Morris, 2012) 

Bottlenose 
dolphin 

 FTOWDG bottlenose dolphin report (Quick and Cheney, 2011) 

 Reid et al. (2003) 

 An integrated cetacean analysis for the three FTOWDG sites (Mackenzie 
et al., 2012)  

Harbour porpoise 

Minke whale 

White-beaked 
dolphin 

 Boat-based survey report (Canning, 2012) 

 TCE aerial survey report (Grellier and Lacey, 2012) 

 Reid et al. (2003) 

 An integrated cetacean analysis for the three FTOWDG sites (Mackenzie 
et al., 2012) 

 

Cetaceans 

18 The Firths of Forth and Tay are home to two resident cetacean species (harbour porpoise 

and bottlenose dolphin) and two species which occur seasonally (minke whale and white-

beaked dolphin). Other species which occur on a more occasional basis include killer whale 

(e.g. in 2006 and 2007 and during commissioned studies), sperm whale (e.g. in 1997), 

humpback whale (e.g. in 2003 and 2006), long-finned pilot whale (e.g. during commissioned 

studies), common dolphin (e.g. during commissioned studies) and white-sided dolphin. A 

summary of the most frequently observed species can be found in Table 14.4 below.  
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Table 14.4: Summary of Most Commonly Observed Cetaceans in the Firths of Forth and 

Tay Area  

Cetacean Summary 

Harbour porpoise 

(Phocoena phocoena) 

Most commonly encountered cetacean in Firths of Forth and Tay. 
Observed all year round either singly or in small groups. Mating and 
calving in UK waters is estimated to occur between April and August with a 
peak in June/July. Important prey species include sandeel and whiting. 
FTOWDG-commissioned analysis of shared cetacean data estimated an 
absolute abundance3 of 582 individuals (95% CI: 581-1235), distributed 
throughout the survey area (see Figure 14.1). See Appendix 14A, Section 
14A.2.2 for full review. 

Bottlenose dolphin 

(Tursiops truncatus) 

 

 

Bottlenose dolphins associated with the Moray Firth SAC are known to 
travel along the Scottish east coast, including the Firths of Forth and Tay. 
Their diet is diverse, with predominantly cod, saithe and whiting being 
important prey species. Their distribution is primarily coastal. The SAC 
population is currently estimated to contain 195 individuals, with between 
42% and 73% known to use the coastal waters of St Andrews Bay and the 
Forth of Tay area throughout different periods of the year. Data collected 
at Arbroath and Fife Ness acoustically detected dolphins in all months of 
the year. For the purpose of this impact assessment, based on a review of 
available research data and through consultation with leading scientific 
experts in the field, it has been assumed that at any point in time, half of 
the bottlenose dolphin population of the Moray Firth SAC can be found 
within the Moray Firth and the remainder of the population will be spread 
out along the east coast in waters from Peterhead to Eyemouth in water 
less than 20 m deep (see Figure 14.2 for predicted densities). See Appendix 
14A, Section 14A.2.2 for full review. 

White-beaked 
dolphin 
(Lagenorhynchus 
albirostris) 

Commissioned surveys in the Forth and Tay area recorded sightings 
primarily in offshore waters with more observations during the summer 
months. A variety of prey species are taken with haddock and whiting 
identified as being important in Scottish waters. FTOWDG-commissioned 
integrated analysis of cetacean data estimated and absolute abundance of 
293 individuals (95% CI: 267-1055; see Figure 14.3). See Appendix 14A, 
Section 14A.2.2 for full review. 

Minke whale 

(Balaenoptera 
acutorostrata) 

This is the most commonly sighted whale species during boat surveys 
conducted in the Firths of Forth and Tay area, with most sightings 
occurring greater than 12 nm from the coast (approx. 85%). Sightings rate 
within 12 nm is 0.04 animals/100 km

2
 compared to 0.13 animals per 100 

km
2
 outside. Greater numbers have been recorded during the summer 

months than at other times of the year. Diet is thought to consist mainly of 
sandeel and clupeids. FTOWDG-commissioned integrated analysis of 
cetacean data estimated an absolute abundance of 594 individuals 
although confidence in this estimate is low (95% CI: 483-2695; see Figure 
14.4). See Appendix 14A, Section 14A.2.2 for full review. 

 

                                                           
3
 Absolute abundance provides a population estimate expressed as number of individuals per unit area, in this case the 

combined survey area. 
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Figure 14.1: Estimated Harbour Porpoise Absolute Density Based on Corrected Count Data (MacKenzie et al., 2012) 
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Figure 14.2: Predicted Bottlenose Dolphin Density in Coastal Waters Outside of the Moray Firth 
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Figure 14.3: Estimated White-Beaked Dolphin Density Based on Corrected Count Data (Mackenzie et al., 2012) 
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Figure 14.4: Estimated Minke whale Absolute Density Based on Corrected Count Data (Mackenzie et al., 2012) 
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Pinnipeds 

19 Two pinniped species are found in the Firths of Forth and Tay, namely grey seal (Halichoerus 

grypus) and harbour seal (Phoca vitulina). Table 14.5 below provides a summary of the detail 

provided in Appendix 14A, Section 14A.2.3. 

Table 14.5: Review Summary of Most Commonly Observed Pinniped Species in the Firths 

of Forth and Tay Area 

Pinniped Summary 

Harbour seal 

(Phoca vitulina) 

Harbour seals haul out along the Angus, Fife and Lothian coasts, with 
counts in these areas declining dramatically since the early 2000s. They are 
present in the Tay and Eden estuaries throughout the year, with greater 
numbers observed during the summer months coinciding with pupping 
(June - July) and moult (July - September). Tracking studies suggest harbour 
seals regularly travel through the Firth of Forth and Tay area when 
foraging. Figure 14.5 below shows the density surface for harbour seal. For 
the purpose of this assessment, the reference population is assumed to be 
638 seals based on SMRU survey data (2007) for the East Coast 
Management Area (ECMA) corrected for animals at sea. See Appendix 14A, 
Section 14A.2.3 for full review. 

Grey seal 

(Halichoerus grypus) 

Non-breeding grey seals can be found hauled out at a number of sites 
along the east coast of Scotland including the Firths of Forth and Tay. The 
nearest breeding colony to the Development Area can be found on the Isle 
of May, an area designated as an SAC for grey seals. Pupping occurs here 
between September and December. Lower counts have been made at a 
number of other small islands within the Firth of Forth and at Fast Castle, 
on the southern edge of the Firth. Grey seals were recorded in all months 
of the year during commissioned surveys with peak occurrence within the 
Development Area occurring in July. Tracking studies demonstrate that at 
least a proportion of seals hauled out in the St Andrews Bay area will travel 
through the Development Area in order to reach foraging grounds. Figure 
14.6 below shows the density surface for grey seal. For the purpose of this 
assessment, the reference population is given to be 7,112 seals based on 
SMRU survey data (2007) of the ECMA corrected for animals at sea. See 
Appendix 14A, Section 14A.2.3 for full review. 
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Figure 14.5: Harbour Seal Density 
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Figure 14.6: Grey Seal Density 
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14.5.2 Baseline - Offshore Export Cable Corridor 

20 The Offshore Export Cable Corridor exits the south side of the Development Area, passing to 

the south of the Isle of May, coming ashore at either Seton Sands or Cockenzie (see Figure 

7.1) on the southern side of the Firth of Forth. Of the marine mammal species discussed in 

the previous section, grey seal and bottlenose dolphin are of particular relevance with 

regard to the Offshore Export Cable Corridor.  

21 The Offshore Export Cable Corridor passes relatively close to the south-west of the Isle of 

May (approximately 5.5 km at the nearest point), an area designated as an SAC for grey seal. 

Around 2,000 pups are born each year on the island, with lower numbers recorded on 

smaller islands in the southern half of the Firth of Forth. A fast-growing colony can also be 

found at Fast Castle, on the southern outer reaches of the Forth.  

22 Bottlenose dolphins in Scottish waters are primarily coastal, generally observed in waters of 

less than 25 m deep. Survey effort in the Forth and Tay area has primarily covered the Firth 

of Tay and St Andrews Bay area. An acoustic study on the northern side of the Forth (Fife 

Ness) recorded ‘dolphins’ in every month between 2006 and 2009. The length of time 

dolphins appeared to stay in the area was low compared to the Moray Firth, suggesting that 

the dolphins may have been travelling through the Firths of Forth and Tay (see Appendix 

14A, Section 14A.2.2). While there appears to be no reports of bottlenose dolphins near to 

Seton Sands or Cockenzie, they have been recorded to the south of the Firth of Forth along 

the Northumberland coast suggesting they cross the   Offshore Export Cable Corridor.  

14.5.3 Baseline without the Project 

Cetaceans 

23 The ranging behaviour and population structure of harbour porpoise, minke whale and 

white-beaked dolphins in the North Sea remains unclear due to a lack of data. This coupled 

with the wide ranging nature of these animals, means that predicting future trends in 

populations is challenging, and any assessment based on these predictions will have an 

inherent uncertainty associated with them. However, the best data available has been used 

in this assessment ensuring the level of uncertainty is minimised. The UK conservation status 

assessment for all three species is considered “favourable” (JNCC, 2007).  

24 The conservation status of the bottlenose dolphin in UK waters is also considered to be 

“favourable”, with abundance estimates remaining relatively stable during the years studied 

to date. Population modelling has been undertaken for bottlenose dolphin (Appendix 14B, 

Section 14B.3.5). A baseline scenario (Scenario A) was run 1,000 times to provide a 

distribution of final population sizes after 25 years, in the absence of the Project, the results 

of which are presented below (Figure 14.7). Each line in the upper graph represents a 

different model run, each predicting how the number of dolphins in the population will 

change over the 25 year period. The histogram below represents the number of times 

(frequency) each outcome was predicted at the end of the 25 year period (195 is the present 

estimated population size). The outputs from this model suggest that the bottlenose dolphin 

population will remain stable over the next 25 years in the absence of the Project (because 
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the majority of model runs are in the same bin (or population group size, shown in Figure 

14.7), as the current population estimate). 

Figure 14.7: Bottlenose Dolphin Population Modelling Scenario A: Baseline (PTS: None, 

Displacement: None) 
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Pinnipeds 

25 Grey seal pup production has been increasing during recent years in many areas including 

the North Sea, and their conservation status is considered “favourable”.  

26 Figure 14.8 below illustrates grey seal pup production at the Fast Castle, Isle of May and 

Inchkeith breeding colonies in the Firth of Forth. 

Figure 14.8: Increase in Grey Seal Pup Production at Colonies in the Firth of Forth 

(Redrawn Using Data Provided in SCOS, 2011) 

 

27 Some harbour seal populations, including those found in the Firths of Forth and Tay, have 

been decreasing since the mid-1990s where others have been increasing, e.g. the Moray 

Firth. The future prospect for their conservation status is stated as being “unknown” in the 

last UK assessment (JNCC, 2007).  

28 Population modelling has been undertaken for harbour seals for the Firth of Tay and Eden 

Estuary SAC. Full details are presented in Appendix 14D. To establish a baseline, it was 

assumed that the population trend (18 per cent decline per annum based on Lonergan and 

Thompson, 2012) of the Firth of Tay and Eden Estuary SAC was similar across the whole East 

Coast Management Area (ECMA). The cause of this population decline is currently unknown, 

but a number of harbour seal carcasses have been recovered on the coast of the east of 

Scotland that had experienced traumatic ‘corkscrew’ injury. The cause of this injury is also 

unknown, but the current hypothesis is centred around the animals being pulled through a 

cowling or channel containing a rotating blade (a ducted propeller in use on numerous 

vessel types).   

29 The models produced suggest a continuation in the current trend of decline for the Forth of 

Tay and Eden Estuary SAC population, with the species effectively disappearing within the 

next 20 years. Random variations in the sex-ratio of births and the timings of natural deaths 

in the model suggest this would occur much sooner than 20 years (Lonergan and Thompson, 

2012). Figure 14.9 below illustrates the predicted harbour seal population trend assuming 18 
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per cent decline per annum continues but that corkscrew injury death is resolved (to allow 

modelling against a baseline to take place). If the cause of the decline were to be identified 

and rectified immediately and fully, recovery of the population to the same abundance 

levels as when the SAC was designated is predicted to take at least 40 years (Lonergan and 

Thompson, 2012).  

Figure 14.9: Harbour Seal Population Baseline Scenario Modelling. Assuming that the 

Corkscrew Seal Death Issue is solved in 2013 (and Therefore there is No Further Removal 

from the Population due to Mortality from this Cause) 

 

14.6 Assessment Methodology 

14.6.1 Methodology 

30 The aim of this assessment is to describe and assess the magnitude of impact that specific 

activities associated with the Wind Farm and OfTW may have on marine mammals both on 

the individual, and at the population level. Potential impacts are either direct or indirect, 

with the latter defined as an impact that effects a receptor that marine mammals rely on 

(i.e. prey species) as opposed to affecting the marine mammal directly.  

31 The methodology described below is of relevance to all subsequent assessment sections. 

Sections 14.7 and 14.8 consider potential impacts associated with Wind Farm and OfTW 

(within the Development Area and Offshore Export Cable Corridor respectively), with Section 

14.10 (Cumulative Impacts) discussing potential impacts associated with the different 

elements of the Project cumulatively, and the Project cumulatively with other developments 

both within the Forth of Tay and in the wider coastal and offshore area that may have the 

potential to impact marine mammals. Details of how the outputs from these methods have 

been utilised for HRA can be found in Section 14.13.  
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32 The assessment process used for marine mammals is based on methodologies 

recommended by the Institute of Ecology and Environmental Management (IEEM, 2010) and 

those set out in Section 4.4. Expert opinion has been used to develop assessment criteria for 

predicting significance of impacts (see Table 14.8) and some additional definitions are 

provided by Wilhelmsson et al. (2010) in a review of potential impacts of offshore wind 

developments.  

33 The basic assessment steps are as follows: 

 Identification of potential receptors and description of baseline conditions; 

 Predict activities during the different stages of the project development that may result 

in potential impacts; 

 Characterisation of potential impacts including likelihood of occurrence; 

 Assess whether impacts are significant and the geographical scale at which they may 

occur; 

 Assess cumulative impacts; 

 Propose mitigation if applicable; and 

 Assess whether residual impacts (after mitigation) are significant. 

34 Table 14.6 defines some key terms used in this assessment. 

Table 14.6: Definition of Terms Used in Assessment 

Term Definition 

Magnitude Size of potential impact e.g. number of individuals predicted to be affected. 

Extent Area over which the impact is predicted to occur.  

Duration 
Time period over which an impact is predicted to occur e.g. short-term (occur over 
a few days); medium term (occur over construction years); long term (occurring for 
up to 25 years) (Wilhelmsson et al., 2010). 

Reversibility 
Is the potential impact predicted to be reversable (either though natural processes 
or mitigation)? 

Timing Period of the year the activity would need to occur, to result in a potential impact. 

Frequency Frequency of activity leading to potential impact. 

Risk Likelihood the potential impact will occur. 

 

35 Certainties in predictions for this assessment follow the criteria described in Table 14.7, 

based on IEEM guidance (IEEM, 2010) with the exception of the term “probable”. Instead of 

probable, this assessment uses the term “possible” to reflect the uncertainty surrounding 

estimation of impact on marine mammals acknowledged throughout academia and industry. 
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Due to these degrees of uncertainty, the assessment incorporates a series of conservative 

assumptions about the potential impacts of noise on marine mammals (see Appendix 14B, 

Table 14B.11). Thus the predicted impacts are thought to be overly conservative and thus 

‘possible’ and not ‘probable’.  

36 The EIA regulations require an assessment of ‘likely effects’. For the purpose of this 

assessment, if these conservative assumptions used throughout this assessment are shown 

to be correct, the assessment represents ‘likely’ predictions of effects and thus impacts.  

Table 14.7: Criteria Used for Predicting Certainty in Predictions During the Assessment 

Term Definition 

Certain 

 

Interactions are well understood and documented, i.e. receptor sensitivity investigated 
in relation to potential impact, data have comprehensive spatial coverage/resolution and 
predictions relating to effect magnitude modelled and/or quantified. Probability 
estimated at >95%. 

Possible 

Interactions are understood using some documented evidence, i.e. receptor sensitivity is 
derived from sources that consider the likely effects of the potential impact, data have a 
relatively moderate spatial coverage/resolution, and predictions relating to effect 
magnitude have been modelled but not validated. Probability estimated at 50% - 95%. 

Uncertain 
Interactions are poorly understood and not documented, i.e. predictions relating to 
effect magnitude have not been modelled and are based on expert interpretation using 
little or no quantitative data. Probability estimated at <50%. 

 

37 The geographical scale at which the significance of a potential impact may occur is defined 

as: 

 Local – receptors of local importance. 

 Regional – receptors of regional importance. 

 National – receptors are a feature of a UK designated site or UK Biodiversity Action Plan 

(UKBAP species). 

 International – receptors are a feature of European designated sites (e.g. SACs). 

38 To determine the significance of potential impacts on marine mammal species, an impact 

significance matrix has been utilised throughout the impact assessment (Table 14.8), to 

ensure consistency. This is based on the duration and magnitude of the potential impact 

upon marine mammal species, using the criteria for predicting certainty (Table 14.7 above) 

and the definitions outlined in Table 14.6 above. 

39 Given the level of legal protection afforded to all of the marine mammals likely to be 

encountered within the Firth of Forth and Tay, all species of marine mammal (both 

cetaceans and pinnipeds) are considered to be of high sensitivity in this assessment. 

Magnitude has been assessed using a scale that experts consider to be measurable if change 

is within a population size (Moray Offshore Renewables Limited, 2012 (marine mammals 
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chapter)). Due to the large confidence intervals of population size estimates for marine 

mammals within UK waters, a change of 20 per cent was considered measurable. 

40 The long term duration criteria used in Table 14.8 (25 years) is considered appropriate due 

to the potential for one to two generations of marine mammal species to be affected during 

the impact period, therefore long term impacts with respect to population change (if any) 

will be evident during this time. It is considered that if potential impacts from construction 

activity are not evident after a 25 year modelling period, they would not be evident over a 

greater period of time. This long term duration criteria also concurs with conservation 

assessments, including those used by the International Union for Conservation of Nature 

(IUCN) where a 25 year time scale is applied when considering conservation status. This will 

be relevant to all marine mammal species considered in this assessment. 

Table 14.8: Criteria Used for Predicting Significance of Impacts 

 Duration of Impact 

Magnitude Short Term (Days) 
Medium Term 

(Construction Years) 
Long Term (detectable 

after 25 years)  

High (>20% of 
population) 

Moderate/Major  Major  Major  

Medium (10-20% 
of population) 

Minor  Moderate  Moderate  

Low (<10% of 
population) 

Negligible  Minor  Minor  

 

41 For the purposes of this assessment those residual positive and negative effects indicated as 

Major and Moderate/Major are considered significant.  

14.6.2 Guidance and Methods 

42 The following guidance documents have been taken into account as part of the marine 

mammal assessment process: 

 The deliberate disturbance of marine European Protected Species. Guidance for English 

and Welsh territorial waters and the UK offshore marine area (JNCC, 2008),4; 

 The protection of marine European Protected Species from injury and disturbance, JNCC 

(2010b); 

                                                           
4 

While we believe that DEFRA have adopted this guidance as it currently stands, the guidance has been amended to reflect 
slight changes in legislation and is currently under review. 
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 Methodologies for measuring and assessing potential changes in marine mammal 

behaviour, abundance or distribution arising from the construction, operation and 

decommissioning of offshore wind farms (Diederichs et al., 2008); 

 Assessment and costing of potential engineering solutions for the mitigation of the 

impacts of underwater noise arising from the construction of offshore wind farms, 

BioConsult SH (2008);  

 Guidelines for Ecological Impact Assessment in Britain and Ireland: Marine and Coastal 

Institute of Ecology and Environmental Management (IEEM, 2010); 

 Greening Blue Energy: Identifying and managing the biodiversity risks and opportunities 

of offshore renewable energy Wilhelmsson et al. (2010); and 

 Framework for assessing the impacts of pile-driving noise from offshore wind farm 

construction on Moray Firth harbour seal populations (Thompson et al., 2011a). 

14.7 Impact Assessment – Development Area 

14.7.1 Effects of Construction 

43 Table 14.9 below summarises the key risks to marine mammals which are associated with 

construction activities.  

Table 14.9: Summary of the Key Risks to Marine Mammals Associated with Construction 

Activities 

Risk Associated Activity Impact 

Hearing damage 
(temporary and 
permanent) 

Increased noise levels 
particularly during piling 
operations. 

Potential for immediate distress, 
disturbance and displacement; Potential 
for long-term reduction in individual 
survival; Potential reduction in ability to 
find prey, avoid predators and to socially 
interact. 

Temporary 
disturbance/ 
displacement 

Increased vessel movements;  

Elevated noise levels from 
activities such as piling. 

Restricted access to food sources, 
breeding grounds or migration routes 
leading to reduced fitness; Potential for 
increased competition for resources 
elsewhere (in areas where displacement 
has resulted in a localised increase of 
marine mammal activity). 

Collision Vessel movement, including 
those with ducted propellers. 

Physical injury and reduced viability, 
potentially leading to long-term 
incapacity/death. 

Toxic 
Contamination 

Any offshore activity that may 
cause a pollution incident i.e. 
diesel spillage from vessels, oil 
leakage from equipment.  

Potential for non-toxic and toxic 
contamination through accidental 
spillages and pollution incidents could 
lead to death or physiological injury.  
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Risk Associated Activity Impact 

Changes in prey 
availability 

Indirect impact resulting from 
increased noise and/or habitat 
disturbance. 

Changes in prey availability may result in 
reduction in fitness and breeding success. 

 

Increased Underwater Noise (Non-piling Construction Activities)  

Overview of Impact 

44 Marine mammals have very good underwater hearing and as a consequence are sensitive to 

increased underwater noise (Koschinski et al., 2003, Thomsen et al., 2006, Madsen et al., 

2006). Cetaceans rely heavily on sound to feed, navigate and to interact socially. Sound 

travels much further underwater than in air, and anthropogenic noise has the potential to 

affect marine mammals at relatively large distances from the source. The propagation of 

noise through the water column is dependent on a number of factors including the depth of 

the water, with noise travelling further through deeper water. 

45 Reported responses by marine mammals to increased noise (Weilgart, 2007) include the 

following: 

 Changes in foraging/diving behaviour, swim speed, respiration or vocalisation, stress 

levels; 

 Displacement/avoidance; 

 Hearing damage (temporary and permanent); and 

 Stranding/death. 

46 Some of these responses can be subtle and difficult to detect, and there are many 

documented cases of apparent tolerance of noise (for example: Richardson et al., 1995; 

1999; Madsen et al., 2002; Croll et al., 2001). Although the consequences of the more direct 

impacts (such as mortality) are relatively clear, it is more difficult to assess the biological 

consequences of behavioural responses and auditory injury. Nevertheless, these have the 

capacity to lead to higher energetic demands on the individual, higher predation risk, or 

decreased reproduction; potentially impacting both the individual and the population as a 

whole. 

Characterisation of Impact 

47 Details regarding the proposed construction activities are presented in Table 7.12. During 

periods when no impact piling is occurring, marine mammals may react to other sources of 

construction noise such as trenching, rock placing, cable laying, dredging and vessel noise.  

48 Figure 14.10 and Figure 14.11 below are based on the Simple Propagation Estimator And 

Ranking (SPEAR) modelling outputs for harbour porpoise (see Section 11.6.1 for details of 

the SPEAR modelling and parameters used), and provide an indication of the perceived 

underwater noise range for various construction related activities. 
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49 The results presented below are for harbour porpoise, a species with a hearing range 

considered representative of, or conservative for, other marine mammal species likely to 

encounter the construction works within the Development Area (details of ranges for other 

species modelled can be found in Section 11.6.1. The perceived noise ranges of construction 

activities for marine mammal species other than harbour porpoise (as detailed in Section 

11.6.1) shows a similar pattern of audibility ranges to those of harbour porpoise.  

50 Figure 14.10 illustrates the range at which noise from different construction related 

activities reaches 90 dBht (harbour porpoise) from the point of noise source, as predicted by 

SPEAR modelling. The figure also provides a 90 dBht (harbour porpoise) range for an 

operational 3.6 MW offshore WTG (which is the largest operational WTG within the 

Subacoustech Ltd database). 90 dBht (species) is the level at which the perceived noise level 

is predicted to cause a strong avoidance reaction in virtually all marine mammal individuals 

(Nedwell, 2007). Rank ordering of the noise levels showed that the majority of construction 

activities had very small ranges in which perceived noise reached 90 dBht levels (within 100 

m of activity), with the greatest levels of noise produced by impact piling. Impact piling noise 

was modelled in detail using the Impulse Noise Sound Propagation and Impact Range 

Estimator (INSPIRE) model. Further details of this INSPIRE modelling can be found in Section 

11.6.2. How this prediction of noise propagation has been utilised with respect to prediction 

of impacts from piling related noise and can be found in the proceeding section and 

Appendix 14B, Section 14B.3 and illustrated in Appendix 14C.  

Figure 14.10: Spatial Extent of Noise Range for Various Construction and Operation 

Related Activities at 90 dBht (Harbour Porpoise)  
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51 Figure 14.10 shows that, for 90 dBht (harbour porpoise), noise produced during impact piling 

is of a much greater magnitude than that produced by any of the other construction 

activities, with an range of 11 km at 90 dBht (harbour porpoise). Trenching has the greatest 

potential 90 dBht (harbour porpoise) range of non-piling activities (140 m; Figure 14.11). 

Rock placement has a likely 90 dBht (harbour porpoise) range of approximately 100 m. All 

other non-piling construction activities have potentially only very localised noise ranges of 

less than 30 m at 90dBht (harbour porpoise).  

Figure 14.11: Spatial Extent of Noise Ranges for Various Construction and Operation 

Related Activities (Excluding Piling) at 90 dBht (Harbour Porpoise) 

 

52 These results show that the primary source of underwater noise during construction (and 

therefore the greatest impact on marine mammals) is likely to be from impact piling. The 

potential impacts of piling noise are discussed in greater detail in the proceeding subsection 

and Appendix 14B. While occurring, piling noise is considered likely to mask audible noise 

levels related to other construction activities within the vicinity of the Development Area, 

and thus it is considered that there would be no detectable difference between the impacts 

of piling on its own and in conjunction with other activities.  

53 Construction of the Wind Farm will involve an increase in vessel traffic for the transportation 

of materials and installation activities throughout the duration of the construction phase 

(see Chapter 19). As outlined in Section 14.7.1, an increase in vessel noise is expected during 

the construction phase, however at the time of writing, only a broad assessment of an 

increase in vessel noise has been possible. SPEAR modelling has shown that for large vessels 

travelling at 10 knots, the perceived underwater noise range at which significant 

displacement is predicted will be approximately 20 m (harbour porpoise). The frequency and 
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sound levels produced by an increase in vessel movement will be dependent on vessel size, 

type and speed of vessel movements, which may vary throughout the construction phase 

(see Chapters 19 and 11). Potential for impact on marine mammal species will be dependent 

upon the vessel transport routes taken. Potential construction ports are yet to be confirmed 

and, therefore, potential transport routes remain uncertain. However, it is likely that during 

the construction phase, background noise and vibrations from vessel engines will increase in 

the surrounding environment, both within the Development Area and from commuting 

vessels (travelling to and from the Development Area). Modelling predicts that 90 dBht 

(harbour porpoise) noise level ranges from individual large vessels are predicted to be no 

greater than 22 m, with ranges for other species being smaller. 

54 Coastal species such as bottlenose dolphins have been shown to both use (Sini et al., 2005) 

and avoid (Polacheck and Thorpe, 1990; Bristow, 2004) areas with a high frequency of vessel 

traffic. Marine mammal responses to vessel traffic will likely vary according to the vessel 

size, activity and speed (Sini et al., 2005). It is therefore possible that some species have the 

potential to be excluded from supporting habitat. However, acclimatisation to vessel 

presence and noise has also been observed in some species (Koschinski and Culik, 1997; 

Richardson et al., 1995; Laist, 2001; Sini et al., 2005; Leung and Leung, 2003). It is therefore 

uncertain how marine mammal species will respond to an increase in construction-related 

vessel traffic and in this respect the above disturbance represents a conservative 

assessment. 

Significance of Impact 

55 The results of the SPEAR modelling suggest that potential effects of increased noise from 

non-piling activities will be localised (within 140 m; see Figure 14.11). The magnitude of 

effect of increased underwater noise from non-piling construction activities on all marine 

mammal species likely to be encountered in the vicinity of the Development Area is 

considered to be low. Thus, combined with a temporary (medium term) duration, a minor 

impact is predicted.  

Increased Underwater Noise (Piling During Construction) 

Overview of Impact 

56 As discussed in the previous sub-section, marine mammals are sensitive to increased 

underwater noise (Koschinski et al., 2003; Thomsen et al., 2006; Madsen et al., 2006) and 

SPEAR modelling has demonstrated that the greatest source of noise will be impact piling. 

Characterisation of Impact 

57 A thorough assessment of potential noise impacts on marine mammals from piling is 

presented in Appendix 14B with accompanying figures presented in Appendix 14C. A 

summary of the modelling carried out and the main conclusions drawn are presented here. 

58 As discussed above, underwater noise modelling was undertaken by Subacoustech 

Environmental Ltd to predict the exposure of marine mammals to piling noise (see Section 

11.6.2). This modelling has indicated that during piling operations, physical injury and lethal 

impacts to marine mammals are in the order of 40 and 6 metres respectively from the pile 
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(see Appendix 11A: Underwater Noise, Section 11A.6.1 and Appendix 14B, Section 14B.5.1). It 

is very unlikely that marine mammals will be exposed to noise levels which have the 

potential to cause death/physical injury because a mitigation protocol has been developed 

by the SNCBs in order to reduce this risk to negligible levels (JNCC, 2010a) and which ICOL 

will implement. This is detailed in Section 14.4.1. Therefore death/physical injury is not 

discussed further within this chapter. 

59 Potential impacts modelled also used the criteria dBht (species) and Sound Exposure Levels 

(SELs). The dBht (species) criteria have been used to quantify potential behavioural impacts 

and SELs have been used to quantify potential auditory injury. The predicted SELs were 

modelled assuming a level of noise exposure produced within a 24 hour period, and 

represent the SEL which has the potential to cause the onset of Permanent Threshold Shift 

(PTS) in the species group considered. 

60 Noise modelling was carried out at two different locations within the Development Area, F3 

and F4 (see Figure 14.12 below for modelled piling locations). The ‘most sensitive’ location 

(that closest to areas of greatest animal density) was used for each species. This was location 

F3 for harbour porpoise, bottlenose dolphin and minke whale and location F4 for white-

beaked dolphin, harbour seal and grey seal. 
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Figure 14.12: Modelled Piling Locations 
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61 Piling scenarios modelled, including blow energies modelled for Most Likely (ML) and Worst 

Case (WC), are detailed in Appendix 14B. Six scenarios were modelled relating to the 

Development Area only. Table 14.2 provides the parameters and Table 14.10 details of the 

scenarios modelled. Noise modelling locations (F3, F4) are shown in Figure 14.12 above. 

Table 14.10: Details of the Scenarios Used for Predicting the Impacts of Piling Noise on 

Marine Mammals  

Scenario Location Species modelled ML or WC Numbers of 
piles per 24 h 

1a F3 Minke whale 

Bottlenose dolphin 

Harbour porpoise 

ML (2.1 
hours per 
pile) 

Two piles 

1b F4 White-beaked dolphin 

Harbour seal 

Grey seal 

2a F3 Minke whale 

Bottlenose dolphin 

Harbour porpoise 

WC (4.2 
hours per 
pile) 

Four piles 

2b F4 White-beaked dolphin 

Harbour seal 

Grey seal 

3 F3 + F4 All ML (2.1 
hours per 
pile) 

Four piles 

4 WC (4.2 
hours per 
pile) 

Eight piles 

 

62 Underwater noise modelling to predict SELs from pile driving multiple, consecutive pin piles 

in one 24 hour period showed that, due to the fact that the animals were modelled to swim 

away from the noise source, the majority of the noise exposure for animals leading to 

modelled onset of PTS occurred during the first piling event. In addition to the noise arising 

from piling which utilises a single construction vessel, modelling was also undertaken to 

represent two piling vessels in operation simultaneously. The use of two construction 

vessels is likely to reduce the total number of months in which piling impacts are 

experienced, but it may not be possible to deploy two vessels concurrently. Piling activity 

may be concentrated within summer months in order to reduce weather downtime that is 

likely to be experienced during winter months. 
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63 The numerical outputs and details from this modelling process can be found in Appendix 

14B, Section 14B.4, and the summaries for each species are provided below. In addition to 

the modelling to estimate the potential PTS and displacement arising from the piling 

activities, effects at population level were examined for the three SAC species – harbour 

seal, grey seal and bottlenose dolphin. This was undertaken to inform the HRA for the Forth 

of Tay and Eden Estuary (harbour seal), Isle of May and Berwickshire and north 

Northumberland coast (grey seal) and Moray Firth (bottlenose dolphin) SACs. 

Harbour Seals 

64 Current advice from regulators is that the ECMA should be used as the reference population 

for harbour seals. The most recent count of the ECMA (of 459 harbour seals) was made in 

2007 (Sea Mammal Research Unit (SMRU), unpublished data). When multiplied by a 

correction factor in order to take into account the number of seals which were at sea when 

the count was made (the proportion hauled out was estimated at 0.72; Lonergan et al., 

2011a), the reference population for the ECMA is 638 harbour seals.  

65 The number of harbour seals predicted to be affected by PTS onset falls within a range of 47 

individuals which is equivalent to 7.4 per cent of the reference population for the most likely 

scenario for one construction vessel (2.1 hours per pile and two piles in a 24 hour window; 

Scenario 1b) and 78 individuals (12.2 per cent of the population) for the worst case for two 

construction vessels (4.2 hours per pile and four piles in a 24 hour window; Scenario 4 (see 

Table 14.10)). 

66 The number of harbour seals predicted to exhibit some form of behavioural response out to 

50 dBht (harbour seal) is 322 individuals during the use of one construction vessel, and 340 

individuals if two vessels are used at any one time.  

67 The percentage of the reference population predicted to be affected ranges from 7.4 to 12.2 

per cent for PTS (low to medium magnitude of impact) to up to 53.3 per cent for some form 

of behavioural displacement (high magnitude of impact). 

68 The potential impact of auditory injury on harbour seals is assessed as low (<10 per cent of 

the population) to medium (10 to 20 per cent of the population) magnitude and of medium 

duration. Thus a minor (one vessel, most likely piling duration) to moderate (two vessels, 

worst case piling duration) impact is predicted in the medium term. 

69 The potential impact of exhibiting some form of behavioural response out to 50 dBht 

(harbour seal) on harbour seals is assessed as high magnitude (>20 per cent) and of medium 

duration (construction years). Thus a major impact is predicted over the medium term.  

70 However, piling is likely to occur for a relatively low percentage of the total construction 

time (11 to 23 per cent of the two year piling phase detailed in Table 14.2 above). Therefore, 

actual potential for impacts due to behavioural displacement are likely to be less than 

stated. 
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71 As described above in Section 14.5.3, the models produced suggest that if the current levels 

of decline for the Forth of Tay and Eden Estuary SAC population continue, the species will 

effectively disappear within the next 20 years. By 2016, when piling at the Development 

Area is due to commence, the harbour seal population is likely to be of negligible size 

(details can be found in Appendix 14D). The baseline scenario was developed by adjusting 

vital rates to mimic the 18 per cent decline identified by SMRU, and imposing an eight seal 

per annum mortality from unexplained traumatic deaths. In order to model the 

consequence of piling impacts upon a population, a baseline scenario was run in which 

current population trends of 18 per cent adult mortality per annum were halted in 2013. 

This assumption of reduced adult mortality, although unlikely, was made so that there were 

more than zero animals in the baseline scenario in 2016 which may not be the case if the 

current mortality trends continue. In the construction scenario, the two year piling period 

was also shifted from 2016 - 2017 to 2008 - 2009 because, from the modelling outputs, the 

harbour seal population will already be of negligible size at the start of the actual piling 

period. There is little difference between the baseline and construction scenarios (Figure 

14.13 below for summary, and Appendix 14B, Figure 14B.9 for the detailed modelling 

methodology) therefore it is concluded that impacts from piling on harbour seals at the 

population level are likely to be minor in the long term. It is considered that if potential 

impacts from construction activity are not evident after a 25 year modelling period, they 

would not be evident over a greater period of time. 

Figure 14.13: Harbour Seal Population Modelling – Comparison of Baseline (dashed line) 

and Construction (solid dots) Scenarios 
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Grey Seals 

72 The number of grey seals predicted to be affected by PTS onset, range between 478 

individuals for the most likely scenario (one construction vessel, 2.1 hours per pile and two 

piles per a 24 hour window, Scenario 1b) and 822 individuals for the worst case scenario 

(two construction vessels, 4.2 hours per pile and four piles per a 24 hour window, Scenario 

4). 

73 The number of grey seals predicted to exhibit some form of behavioural response out to 50 

dBht (harbour seal) is 3,058 individuals during the use of one piling vessel, and 3,212 

individuals if two piling vessels are used at any one time.  

74 Current advice from regulators is that the ECMA should be used as the reference population 

for grey seals. The most recent count of the ECMA (of 2,347 grey seals) was made in 2007 

(SMRU, unpublished data). When multiplied by a correction factor in order to take into 

account the number of seals which were at sea when the count was made (the proportion 

hauled out was estimated to be 0.33; Lonergan et al., 2011b), the reference population for 

the ECMA is calculated as 7,112 grey seals. The percentage of the reference population 

predicted to be affected ranges from 6.7 to 11.6 per cent for PTS onset (low to medium 

magnitude of impact) to up to 45.2 per cent for a behavioural response if two construction 

vessels are used (high magnitude of impact). 

75 The potential impact of auditory injury on grey seals is assessed as low to medium 

magnitude (<12 per cent of the reference population) and of medium duration. Combined, 

this provides a minor to moderate impact in the medium term.  

76 The potential impact of behavioural response on grey seals is assessed as high magnitude 

(>20 per cent) for the total number of animals to exhibit some form of behavioural response 

out to 50 dBht (species) for the medium term (two years). This combines to predict a major 

impact in the medium term. 

77 The 2012 Potential Biological Removal (PBR; i.e. the number of animals that can be removed 

from the population within any one year, without causing a decline) for grey seals in the 

ECMA is 277 (The Scottish Government, 2013). If it is assumed that 25 per cent of the 

animals predicted to develop PTS are lost from the population or ‘harvested’, as has been 

assumed when predicting population level effects for bottlenose dolphins (see Appendix 

14B), this would equate to removal of 120 individuals (most likely case for one construction 

vessel, Scenario 1b). This is equivalent to 44 per cent of the current PBR. For a worst case for 

piling at two locations at the Development Area, this would equate to removal of 206 

individuals (Scenario 4) which is equivalent to 74 per cent of the current PBR. Therefore, for 

all of the ranges of potential piling scenarios, the potential impact of PTS at the population 

level is within the allowed ‘take’ (PBR) so no population modelling was undertaken. 

78 Due to the conservative approach taken to modelling potential impacts, these numbers are 

considered to be highly conservative and are likely to represent an over-estimation of the 

number of animals affected. The grey seals which have the potential to be displaced due to 

piling at the Development Area may not breed in the Firth of Forth. In addition, grey seals 
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travel extensively and use a wide range of habitats including multiple foraging areas and 

haul out sites. Displacement is therefore not expected to have the same effect on grey seals 

as it might have on a species which do not travel so extensively. Given that the grey seal 

population in the ECMA is thought to be increasing (see Appendix 14A, Section 14A.2.3), 

there is likely to be suitable alternative habitat for feeding and hauling out and it is likely 

that animals will become habituated to the lower levels of piling noise, it is considered 

unlikely that behavioural displacement will have a long-term impact at the population level 

and impact will therefore be minor in the long term. 

Harbour Porpoise 

79 The number of harbour porpoises predicted to be affected by PTS onset is low for both the 

most likely (Scenario 1a, a single piling vessel, two piles which take 2.1 hours each per 24 

hour period; 16 individuals) and the worst case (Scenario 4, two piling vessels each carrying 

out four piles which take 4.2 hours each per 24 hour period; 30 individuals) scenarios (see 

Table 14B.24 in Appendix 14B). A much larger number (486 individuals) are predicted to 

exhibit some form of behavioural response out to 50 dBht (harbour porpoise) during piling 

activities using a single construction vessel piling at the most likely piling durations, while 

556 individuals are predicted to exhibit some form of behavioural response out to 50 dBht 

(harbour porpoise) by two vessels piling for the worst case durations. 

80 Current advice from regulators is that the ‘national population’ should be used as the 

reference population for harbour porpoises. In the absence of a definition of a ‘national 

population’, ICOL has used the sum of the abundance estimates for the SCANS II North Sea 

Blocks. The percentage of the national/reference population predicted to be affected ranges 

from < 0.1 per cent for PTS (low magnitude of impact) to 0.3 per cent for behavioural 

displacement (low magnitude of impact). 

81 The number of harbour porpoises predicted to be affected through temporary displacement 

is large and the duration of the effect is medium term (effects predicted to occur over the 

two years of piling activity). However, the percentage of the reference population predicted 

to be affected is low (<10 per cent). Therefore the impact at the population level for PTS 

onset and behavioural displacement is deemed to be minor. 

Bottlenose Dolphin 

82 The number of bottlenose dolphins predicted to be affected by PTS onset is low for both the 

most likely (Scenario 1a, 1.2 individuals) and worst case (Scenario 4, 2.9 individuals) 

scenarios. A larger number (15 individuals) are predicted to have the potential to exhibit 

some form of behavioural response out to 50 dBht (bottlenose dolphin) from a single piling 

noise source (19 individuals from two piling noise sources). 

83 These numbers were derived using an inferred density surface which was created using the 

best available information. However, it should be noted that bottlenose dolphins differ from 

some of the other species in the area because they are generally either absent from a 

particular location, or are present there as part of a group, i.e. assuming that half the east 

coast population is spread evenly along the coast from Peterhead to the Farne Islands is not 
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very realistic. This means that the number of bottlenose dolphins predicted to experience 

PTS onset and/or be displaced is likely to be an overestimate if they are actually absent at a 

given point in time, or an underestimate if they are present at that point in time but are 

there as part of a group.  

84 The ‘reference population’ for bottlenose dolphin used in this assessment is the East Coast 

population which numbers 195 individuals (95 per cent highest posterior density intervals 

162 - 253; Cheney et al., 2012). For the purposes of this assessment it has been assumed 

that the population is split 50:50 between the Moray Firth and the east coast (from Rattray 

Head south) at any point in time. Therefore, for the purposes of this impact assessment, the 

reference population against which numbers of animals affected by the Wind Farm piling 

noise have been compared is 98 individuals. Calculated against this reference population, 

the percentage of the reference population predicted to be affected ranges from 1.2 (most 

likely for one construction vessel, Scenario 1a) to 2.9 per cent (worst case for two 

construction vessels, Scenario 4) for PTS (low magnitude of impact) to 15.3 per cent for 

some form of behavioural response out to 50 dBht from the piling activity of a single 

construction vessel (Scenario 1a) and 19.4 per cent for two construction vessels (Scenario 4; 

medium magnitude of impact). 

85 The number of animals predicted to be affected by PTS onset is small (percentage of the 

population is three or less) and the duration of the effect is medium term (two years of 

piling activity). Combined, this is a minor impact. 

86 The percentage of the reference population of bottlenose dolphins predicted to exhibit 

some form of behavioural response out to 50 dBht (bottlenose dolphin) is medium (between 

15 and 20 per cent) and of medium duration. Therefore, a moderate impact for the duration 

of the piling activities is predicted (medium term). 

87 The population modelling undertaken indicates that it is likely that there will be no 

discernible population level effects of piling activity on the size of the east coast bottlenose 

dolphin population over a period of 25 years. It is considered that if potential impacts from 

construction activity are not evident after a 25 year modelling period, they would not be 

evident over a greater period of time. Details of the modelling can be found in Appendix 

14A, Section 14B.4.3. In summary, four different scenarios were modelled; a single vessel 

piling at one location at the Development Area, (most likely (1a) and worst case (2a)), and 

piling two locations at the Development Area, (most likely (3) and worst case (4)). The most 

likely and worst case values for PTS from piling at a single location were 1.2 and 1.7 

individuals, and 1.9 and 2.9 individuals from piling at two locations simultaneously. The best 

estimate of the number of dolphins predicted to exhibit some form of behavioural 

displacement out to 50 dBht (bottlenose dolphin) is 15 for piling at one location at the 

Development Area or 19 if piling two locations at the Development Area was modelled. 

These numbers were implemented in the model by harvesting one female calf and one adult 

female from the population in each scenario (to simulate the effects of behavioural 
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displacement5 and PTS6). Figure 14.14 below shows the worst case piling scenario for two 

piling vessels operating simultaneously. 

Figure 14.14: Bottlenose Dolphin Population Modelling Scenario D: F3 IC + F4 IC (PTS WC, 

Displacement Best Estimate) 

 

88 When compared to the baseline scenario without construction related impacts shown in 

Figure 14.7, population level modelling indicates that impacts of PTS onset and behavioural 

displacement are unlikely to cause a decline at the population level in the long term (25 

years). The majority of model runs had a final population size of 200 individuals after a 25 

                                                           
5 Modelled as a reduction in reproduction (assuming four female and four male calves produced in each year) 
proportional to the proportion of the population that was displaced in each construction (piling) year – always 
worst case (rounding up numbers of calves and taking more females if there were an odd number). 
6 Modelled by harvesting 25 per cent of the animals modelled to be exposed to SELs sufficient to induce PTS 
onset in each construction (piling) year – always worst case (assuming all animals were adults and biasing 
towards females). 
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year period. Therefore, impact at the population level is deemed to be minor in the long 

term.   

White-Beaked Dolphin 

89 The number of white-beaked dolphins predicted to be affected by PTS onset is low for both 

the most likely scenario (using one construction vessel, Scenario 1b, seven individuals) and 

the worst case scenario (from two construction vessels, Scenario 4, 13 individuals). A larger 

number of individuals (43 most likely, 51 worst case) are predicted to exhibit some form of 

behavioural response out to 50 dBht (bottlenose dolphin).  

90 Because white-beaked dolphin is a wide-ranging species, the reference population, which 

numbers of animals affected have been compared against, is that in European Atlantic 

continental shelf waters. The percentage of the reference population predicted to be 

affected ranges from < 0.1 per cent for PTS (low magnitude of impact) to 0.2 per cent for 

behavioural displacement (low magnitude of impact). 

91 The percentage of the reference population of white-beaked dolphins predicted to be 

affected is low (<10 per cent) and the duration is medium (two years of piling activity), and 

therefore the impact is deemed to be minor. 

Minke Whale 

92 The number of minke whales predicted to have the potential to develop PTS onset is low for 

both the most likely scenario using one construction vessel (Scenario 1a; 13 individuals) and 

the worst case scenario using two construction vessels (Scenario 4; 24 individuals). A much 

larger number (500 individuals) are predicted to exhibit some form of behavioural response 

out to 50 dBht (humpback whale) from a single piling event (Scenario 1a), with this number 

increasing to 543 if two construction vessels encounter the worst case piling scenario 

(Scenario 4). 

93 Because minke whale is a wide-ranging species, the reference population against which 

numbers of animals affected have been compared is the North-East Atlantic stock. The 

percentage of the reference population predicted to be affected ranges from < 0.1 per cent 

for PTS (low magnitude of impact) to 0.3 per cent for behavioural displacement (low 

magnitude of impact). 

94 The percentage of the reference population of minke whales predicted to be affected by PTS 

onset and behavioural response is low (<1 per cent) and the duration is medium (up to two 

years of piling activity), and therefore the impact is deemed to be minor. 

95 Table 14.11 below summarises the level of significance of potential impacts from piling at 

the Development Area. 
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Table 14.11: Summary of Potential Impacts from Construction Piling Noise at the 

Development Area on Relevant Marine Mammal Receptors 

Receptor Potential Impact: Piling at the Development Area 

Harbour seal Minor to Moderate (PTS onset) and Major (behavioural avoidance) in 
the medium term but minor impact at the population level in the long 
term. 

Grey seal Minor to Moderate (PTS onset) and Major (behavioural avoidance) in 
the medium term but Minor impact at the population level in the long 
term. 

Harbour porpoise Minor (PTS onset and behavioural avoidance). 

Bottlenose dolphin Minor (PTS onset) and Moderate (behavioural avoidance) in the 
medium term but Minor impact at the population level in the long 
term. 

White-beaked dolphin Minor (PTS onset and behavioural avoidance). 

Minke whale Minor (PTS onset and behavioural avoidance). 

 

Vessel Movement – Increased Collision Risk and Barrier Effect 

Overview of Impact 

96 Vessel strikes are known to be a cause of mortality for marine mammals (Pace et al., 2006; 

Laist et al., 2001). A review of studies on stranded carcases reported that vessel strikes 

accounted for between 12 and 47 per cent of these reported marine mammal deaths 

(Carter, 2007). A number of responses to vessel traffic have been reported in marine 

mammal species, including avoidance, displacement and changes in vocalisation. Whale 

species may become habituated to vessel noise (Richardson et al., 1995; Terhune and 

Verboom, 1999; Laist et al., 2001; Nowacek et al., 2004), only responding once the vessel is 

very close. Some experiments using alerting devices on right whales found they responded 

strongly, but some of the responses had the potential to put the animals at greater risk from 

ship strikes rather than a reduction, for example the whale swam towards the vessel or 

remained at the surface (Nowacek et al., 2004). 

97 An increase in vessel use may also result in a temporary barrier effect throughout the 

construction phase due to marine mammal avoidance of construction traffic, potentially 

preventing marine mammals from moving through the waters within the regions of the 

Development Area, in which construction is taking place. This may cause disturbance to 

marine mammals, especially those which may be transecting or foraging in waters local to 

the Development Area. 

Characterisation of Impact 

98 Much of the data published regarding collision risk has focused on large whale species 

(Knowlton and Kraus, 2001; Jensen and Silber, 2003; Douglas et al., 2008; Panigada et al., 
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2006) rather than small cetaceans and seals, as injuries to these smaller species are more 

likely be go unnoticed or unreported (International Whaling Commission (IWC), 2013). An 

assessment of increased collision risk has therefore been undertaken with respect to the 

degree of increased vessel movement within the Firth of Forth and Tay as a consequence of 

the Wind Farm construction, rather than a species specific assessment. 

99 The number and severity of marine mammal strikes is likely to be influenced by vessel type, 

speed and underwater background noise. Vessels travelling at speeds of 14 knots or over 

appear to cause the most severe injuries, with sick or juvenile animals being the most 

vulnerable (Laist et al., 2001). Some behaviour (for example social behaviours) may increase 

risk of collision (IWC, 2006).  

100 The precise nature of the vessels to be used during construction of the Project is still to be 

determined. It is likely that a number of vessels will be used, including; jack-up platforms, 

barges, dredgers, cable laying vessels and tugs. During the construction phase, 

approximately 3,500 vessel movements (where a movement is defined as a transit to and 

from the construction port development area (centre)) will be made from the construction 

port to the Development Area (see Chapter 19). As outlined in Chapter 19, construction 

vessels will be slow moving and predictable for safety and operational reasons, therefore it 

is likely that construction vessels will pose little risk of collision or increased barrier effects to 

marine mammals already used to a medium level of vessel movement occurring throughout 

the Firths of Forth and Tay area. 

101 An SNH commissioned report (Lusseau et al., 2011) attempted to predict the consequences 

of disturbance from increased vessel traffic associated with renewable developments in the 

Moray Firth. It was considered unlikely that the predicted increase in the time bottlenose 

dolphins would encounter vessel traffic would result in negative impacts on the local 

population.  

Significance of Impact 

102 The level of shipping and vessel traffic within the Firths of Forth and Tay is judged as 

moderately busy compared to other regions of UK waters. The current use of the 

Development Area varies considerably throughout the year, with a maximum of 25 different 

vessels recorded within one day and a minimum of two vessel movements per day. The 

vessels recorded included tankers, fishing vessels, cargo vessels, recreational traffic and 

passenger vessels (see Chapter 19). In addition to existing vessel traffic, approximately 3,500 

vessel movements are anticipated throughout the duration of the construction phase. This 

additional construction related traffic will be confined to pre-defined traffic corridors as 

defined in Section 14.4.1 above.  

103 The magnitude of effect of collision risk from an increase in construction vessel traffic is 

therefore considered of a low magnitude. Thus, combined with a temporary (medium term) 

duration, a minor impact is predicted.  

http://iwc.int/ship-strikes)
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104 The magnitude of a barrier effect resulting from avoidance of increased vessel traffic 

associated with construction is considered of a low magnitude. Thus, combined with a 

temporary (medium term) duration, a minor impact is predicted.  

Increased Vessel Movement - Use of Ducted Propellers 

Overview of Impact 

105 Ducted propellers are propellers with non-rotating nozzles which are encircled by a duct or 

passageway. Their use is prevalent in the shipping industry and they have been in use since 

1931. 

106 Recently, concern has been raised by SNCBs about the potential impacts on seal species 

from the use of vessels with ducted propellers. Since 2008, a number of seal carcasses have 

been found with a characteristic single smooth edge spiral cut down the length of the body 

on beaches in south-eastern Scotland, the north Norfolk coast and around Strangford Lough 

in Northern Ireland (Thompson et al., 2010). Since 2008, 27 seal carcasses with spiral 

lacerations have been found on beaches in eastern Scotland (St Andrews Bay, Tay and Eden 

Estuaries, Firth of Forth, Moray Firth and Montrose), 42 along the North Norfolk coast in 

England (centred on the Blakeney Point National Nature Reserve), and several within and 

around Strangford Lough in Northern Ireland (JNCC et al., 2012). In all cases examined, the 

wound was fatal. Although the link with ducted propellers has not been proven, injuries 

were consistent with the animals being pulled through a ducted propeller common to a wide 

range of vessels, including tugs, self-propelled barges, rigs, offshore support vessels and 

research boats (Thompson et al., 2010). Seals with similar injuries have also been reported in 

Canada for at least 15 years (Thompson et al., 2010). 

107 The potential impact of the use of ducted propellers on the UK harbour seal population is 

unknown, but regulators have raised particular concern in relation to declining harbour seal 

populations such as the Firth of Tay and Eden Estuary SAC. A further concern is that adult 

females comprise a large proportion of carcasses and without sufficient females of breeding 

age it is not possible to maintain or recover a population of seals. In areas where harbour 

seal numbers have declined over recent years, this is of particular concern (JNCC et al., 

2012). ICOL is aware of some commissioned work to investigate potential causes of these 

fatalities, in particular work being undertaken by SMRU. However, results of this research 

are not expected to be published within 2013 and are therefore not available to use in this 

assessment. 

Characterisation of Impact 

108 As noted, the precise nature of the vessels to be used during construction of the Project is 

yet to be determined. It is highly likely that a number of vessels will use a ducted propeller 

system for dynamic positioning, maintaining position and travelling at slow speeds. A worst 

case scenario for this impact assessment is therefore that a number of vessels using ducted 

propellers will be commuting between the Development Area and the construction port on a 

daily basis (with approximately 3,500 additional vessel movements anticipated during the 

construction phase). 
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109 As a result of concern over potential for corkscrew injury from the use of ducted propellers, 

JNCC (endorsed by SNCBs) has provided advice relating to potential for corkscrew injury and 

proposed developments such as the Inch Cape Offshore Wind Farm (Table 14.12). 

Table 14.12: From JNCC Advice in Relation to Risk from Potential for Corkscrew Injury 

Associated with the Use of Ducted Propellers (from JNCC et al., 2012). 

Risk 
level 

Proximity to Seal Haul Out 

High Activity proposed to take place within four nautical miles of a harbour seal SAC and 
areas where the harbour seal population is in significant decline. 

Medium Activity proposed to take place between four and 30 nautical miles of a harbour seal 
SAC and not covered above. 

Medium Activity proposed to take place within four nautical miles of a grey seal SAC. 

Low Activity proposed to take place beyond 30 nautical miles distance from a harbour seal 
SAC. 

Low Activity proposed to take place beyond four nautical miles distance from a grey seal 
SAC. 

 

Significance of Impact 

110 It is possible that vessels using ducted propellers will be travelling within four nautical miles 

of a harbour seal haul out. Using the above guidance, and because the harbour seal 

population within the Firth of Tay and Eden Estuary SAC and the wider ECMA is experiencing 

a severe decline (see Appendix 14A, Section 14A2.3), the risk of corkscrew injury to harbour 

seal is deemed to be high. There are, however, such low numbers of harbour seals 

associated with the Firth of Tay and Eden Estuary SAC that the number of animals at risk of 

exposure to corkscrew injury is innately very low.  

111 The activity associated with the vessels commuting to and from the Development Area to 

grey seals is considered to be low (activity proposed to take place beyond four nautical miles 

distance from a grey seal SAC, Table 14.12 above).  

112 The impact of increased risk of injury to harbour seals from the use of ducted propellers is 

considered to be of medium term duration and medium magnitude (worst case due to 

number of vessels commuting to and from the Development Area). Therefore a moderate 

impact is predicted in the medium term (construction years).  

113 In order to contextualise this predicted moderate impact over a medium duration with the 

long term impacts modelled for piling related impact, comparison can be made to the 

magnitude of predicted medium term impacts. Population modelling of the long term 

effects of combined moderate (PTS onset) and major (behavioural impacts) in the medium 

term predicts likely minor impact at the population level in the long term. PTS is modelled as 

an increase in adult mortality, while behavioural displacement is modelled as failure to 
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breed. Thus, a moderate impact from the increased risk of corkscrew injury from ducted 

propellers (especially given the very small numbers of animals predicted to remain in the 

population and thus the small numbers of animals available to be affected) is considered to 

represent a minor impact at a population level in the long term.  

114 The impact of increased risk of injury to grey seals from the use of ducted propellers is 

considered to be minor in the medium term during construction and thus minor in the long 

term (as above).  

Toxic contamination 

115 The potential for toxic contamination is deemed to be similar for all phases of the Project 

(construction, operation and maintenance, decommissioning) as it is mainly related to vessel 

movement and general offshore construction activities. Therefore, the assessment 

presented here relates to all phases of the Project and will not be reiterated in subsequent 

sections in this chapter. 

Overview of Impact 

116 Marine mammals can be exposed to contaminants directly through their skin and indirectly 

through the consumption of contaminated prey, potentially causing illness and/or death. As 

apex predators, marine mammals are particularly at risk from bio-accumulation of 

contaminants in the food chain. To date, most research in this area has concentrated on 

heavy metals, persistent organic pollutants (POPs) and polycyclic aromatic hydrocarbons 

(PAHs). 

117 Accidental incidents involving the release of chemicals into the marine environment may 

include vessel collisions and accidental spillages. Once a wind farm is operational, there is 

the potential for leaching of toxic compounds from sacrificial anodes, leaking of corrosion 

inhibitors, antifouling paints, vessel fuel or the loss of hydraulic fluids, which may result in 

toxic contamination of the water column.  

118 The heavy metals of greatest importance to marine mammals species are cadmium, lead, 

zinc and mercury, all of which bio-accumulate and are frequently found in high 

concentrations in the liver, kidney and bone. Marine mammals produce proteins 

(metallothioneins) which are involved in the homeostasis of essential metals (zinc and 

copper) and detoxification of non-essential metals (cadmium and mercury); therefore, 

marine mammals can tolerate relatively high levels of some metals in their diet (Das et al., 

2000). Heavy metal contamination has been associated with POP build up in fatty tissues, 

which are often resistant to metabolic degradation, resulting in high levels being found in 

the blubber of marine mammals. POPs are thought to affect the immune and hormonal 

systems, thereby have the potential to impact reproductive success. 

Characterisation of Impact 

119 An increase in vessel traffic may result in an increased risk of accidental vessel collision, 

within the Development Area and Offshore Export Cable Corridor, and within the 

surrounding environment (see Chapter 19). Vessel collision, both with other vessels and with 
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WTGs/offshore infrastructure being constructed, may result in the accidental release of 

chemicals such as fuel. Additionally, accidental spillage of polluting chemicals such as 

lubricants and anti-corrosion agents may occur due to human error or technical failure and 

without the involvement of a vessel collision.  

120 Should an accidental incident occur where chemicals are released into the marine 

environment, emergency procedures will be in place to minimise environmental effects 

where possible. This may include the use of spill kits to enable containment and treatment 

of spillages. Procedures specific to the protection of the environment, including mitigation 

for accidental pollution incidents, will be developed further in the EMP and implemented 

during construction and operation.  

121 In a worst case scenario where a vessel collision may result in the release of significant 

volumes of pollutants, potential impacts to marine mammals may include illness and death 

from ingestion and direct contact with chemicals, or indirect effects through the 

consumption of contaminated prey species. 

Assessment of Significance 

122 All materials used in the construction, operation and maintenance, and decommissioning of 

the Project, will be certified as safe for use within the marine environment. It is likely that 

antifouling paints, amongst other potential contaminants, are widely used by existing marine 

infrastructure and vessels in the Firth of Forth and Tay; therefore detectable increases in 

potential contaminants from the Project are considered unlikely.  

123 Vessels will use predefined routes and will travel at slow speeds to reduce risk of accidental 

vessel collision where possible.  

124 The probability of such an event occurring is deemed highly unlikely. As the greatest 

increase in vessel movements will be during the construction phase, the increased risk of 

toxic contamination will predominantly be during the construction phase and therefore of a 

temporary nature (see Chapter 19). 

125 The magnitude of effect of increased risk of accidental pollution incidents to marine 

mammal species is considered low. Thus, combined with a temporary (medium term) 

duration, a minor impact is predicted. 

Indirect Impacts - Changes in the Availability of Prey Species 

Overview of Impact 

126 Construction activities resulting in increased underwater noise may cause disturbance and 

potential displacement to fish species important to marine mammals (refer to Chapter 13), 

therefore potentially reducing the availability of prey species to marine mammals. 

Throughout the construction phase, several activities such as trenching, dredging and cable 

laying may result in an increase of suspended sediments throughout the water column, 

primarily due to disturbance of the seabed (refer to the Chapter 10: Metocean and Coastal 
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Processes for further details). This may result in increased turbidity, particularly in habitats 

located in close proximity to the Development Area. 

Characterisation of Impact 

127 Appendix 14A, Section 14A.2, details what is known about the fish species which constitute 

prey sources to each marine mammal species. For the purposes of this assessment, fish 

species for which noise modelling was conducted were considered to be representative of 

common prey species and other similar fish species that may constitute small components 

of marine mammal diet.  

128 In addition to marine mammals, SPEAR modelling was carried out for several fish species, 

including cod, dab, herring, salmon, and sand lance (proxy for sandeel) which may be taken 

by marine mammals as prey (refer to Chapters 11 and 13 for further detail). Several fish 

species are sensitive to underwater noise, particularly clupeid species such as herring 

(Clupea harengus) and sprat (Sprattus sprattus).  

129 Noise modelling identified piling as the most significant construction activity likely to impact 

fish species, with the Natural Fish and Shellfish assessment presented in Chapter 13 (Section 

13.6, 13.7 and 13.8) concluding that avoidance of non-piling related construction noise 

would be limited to 100 m for hearing specialists such as cod, herring and sprat, with less 

impact on other fish species. It is therefore likely that potential impacts to fish species from 

non-piling construction activities will be very localised.  

130 Increased turbidity may disturb and displace mobile marine mammal prey species, however 

cetaceans do not rely on visual cues to hunt (they use echolocation) and seals are sensitive 

to hydrodynamic stimuli through their whiskers (Dehnhardt et al., 1998; 2001) rather than 

relying solely on sight and sound. Due to the natural dispersal of sediments in the marine 

environment, it is likely that this impact will be localised and of a temporary nature, with fast 

dispersal of suspended sediments. 

Significance of Impact 

131 In UK waters, marine mammals are recorded foraging in areas where sediment suspension 

levels are high, such as estuaries. Marine mammals may in fact target such areas for 

foraging. Generally therefore, it is expected that marine mammals will continue to forage in 

areas of high sediment load, relying on sensory cues other than visual ones. Changes in 

suspended sediment levels are therefore considered unlikely to result in a change in prey 

availability.  

132 Section 13.8.1 concludes that impacts during general construction activities will have 

negligible to minor impacts on fish species that are potential prey for marine mammals e.g. 

cod, dab, herring, salmon and sandeels. Noise disturbance from piling was predicted to be a 

moderate impact to hearing specialist fish species such as cod and herring, but of minor 

impact to other prey species for marine mammals (dab, salmon and sandeels). While large 

areas are affected by perceived noise levels, only mild behavioural responses are expected 

to occur.  
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133 As a result, the impact of changes in availability of prey species from non-piling and piling 

effects on marine mammals is deemed to be of a low magnitude, of a temporary (medium 

term) duration and is therefore minor. 

14.7.2 Effects of Operation and Maintenance 

Background 

134 Primary impacts to marine mammals, with the potential to occur during the operational 

phase of the Wind Farm, have been identified as follows: 

 Displacement or disturbance of marine mammals from the Development Area and 

surrounding environment due to underwater WTG operating noise; 

 Habitat loss; 

 Increased collision risk and use of ducted propeller from maintenance vessels; 

 Disturbance from EMF produced by inter-array cables  

 Toxic contamination of prey from antifouling paints and corrosion inhibitors; and 

 Accidental pollution events. 

135 Unlike the other marine mammal species, bottlenose dolphin is a coastal species and 

therefore is very unlikely to occur within the vicinity of the Development Area and will 

therefore be unlikely to be exposed to the effects listed above. It is considered that due to 

their absence from waters in and around the Development Area, bottlenose dolphins are 

not likely to be susceptible to offshore operational impacts and may have potential to be 

affected by an increase in vessel traffic from maintenance ports only. This potential effect is 

discussed further in Section 14.7.1.  

Underwater Wind Turbine Generator (WTG) Noise 

Overview of Impact 

136 Operational offshore WTGs produce low frequency noise and vibrations that pass into the 

water column (Ingemansson Technology, 2003). While operational noise may be of a far 

lower frequency than that produced during the construction and decommissioning phases of 

an offshore wind farm, the duration of noise is much longer. 

137 Operational noise from offshore WTGs may affect marine mammal behaviour but is very 

unlikely to result in hearing damage (Betke et al., 2004; Koschinski et al., 2003; Tougaard et 

al., 2009). Previous studies show marine mammal responses to operational WTG noise of 

avoidance and increased echolocation (Koschinski et al., 2003); however, avoidance by 

harbour porpoises was less than that observed during pinger experiments (Culik et al., 

2001). Harbour porpoise can appear cautious when confronted with a new stimulus (in this 

case, the noise vibrating from the WTG foundation), exploring the sound source with their 

sonar (Koschinski et al., 2003). Notably, masking of communication cues by WTG noise is 

thought to be insignificant for both harbour seals and harbour porpoises (Tougaard et al., 

2009). 
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138 Evidence from existing offshore wind farms, for example Nysted and Rødsand II, suggest that 

behavioural responses by marine mammals to operational WTG noise is unlikely, although it 

should be noted that existing data is from smaller WTGs. 

139 Marine mammals have been observed in close proximity to other fixed, noise emitting 

features, such as drilling rigs and oil platforms.  

Characterisation of Impact 

140 Recordings at Barrow offshore wind farm (eastern Irish Sea, Cumbria) indicated a marginal 

increase in low frequency underwater noise, compared to background noise from three 

megawatt WTGs (Edwards et al., 2007). The increase in low frequency noise was 

distinguishable up to a distance of 600 m from the WTGs. Marine mammals observed in the 

area included harbour seal, harbour porpoise and bottlenose dolphin and it was concluded 

that operational noise was unlikely to cause a behavioural response in these species.  

141 For harbour seals, the zone of audibility from a two megawatt WTG has been estimated at 

between 2.5 and 10 km (Tougaard et al., 2009).  

142 Larger WTGs have the potential to produce louder noise or peak energies at higher 

frequencies than those reported here. Harbour porpoise have poor hearing capabilities 

within the noise frequency range produced by a two megawatt WTG, but a higher frequency 

noise may result in an increased response zone (Tougaard et al., 2009). SPEAR modelling 

utilising measured data on operational wind farms (3.6 MW machines, which is the largest 

operational WTG within the Subacoustech Ltd database) estimates WTGs noise to not 

exceed 75 dBht(Species) at the point of emission at the WTG tower for any of marine 

mammal species (Section 11.6.1). As such, while audible levels of noises from operational 

WTGs are likely, the impact range in which animals have the potential to be disturbed is 

likely to be less than 100 m for all marine mammals.  

143 Previous studies show no local effects with regards to harbour or grey seals, from the Horns 

Rev I (80 WTGs, monopiles) and Nysted (72 WTGs, gravity foundations) offshore wind farms 

(Teilmann et al., 2006a; Tougaard et al., 2006). Notably, the seal population at Rødsand 

(haul-out site near Nysted Wind Farm) increased during the operational years 2004 and 

2005 (Teilmann et al., 2006b); however, it is unclear at this stage whether this is related to 

the presence of the wind farm. Additionally, harbour seals have been observed in waters 

within Horns Rev Wind Farm, with no evidence of avoidance or changes in dive behaviour 

(Tougaard et al., 2006). 

144 An increase in harbour porpoise was observed within and around the Egmond aan zee Wind 

Farm (36 WTGs, monopiles) during the first two years of operation, in line with a general 

increase observed in Dutch waters during the last decade (Hammond et al., 2002; SCANS II, 

2008; Scheidat et al., 2011). The increase within the wind farm was more pronounced 

compared to reference areas, although the reasons for this are unclear (Scheidat et al., 

2011) with increases in prey (artificial reef effect) and shelter from disturbance (no fishing 

zones) suggested as potential reasons for the localised increase in harbour porpoises. Weak 

negative effects on harbour porpoise were observed during the construction phase at Horns 
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Rev I and II but impacts were temporary (Tougaard et al., 2006; Brandt et al., 2011). In 

contrast, the decline in porpoise activity observed during the construction of the Nysted 

offshore wind farm (gravity foundations) is still evident ten years after the wind farm 

became operational (Teilmann and Carstensen, 2012). The reasons for this are unclear but 

one possible explanation is that the Nysted area was less important to harbour porpoises 

prior to the wind farm being present than other areas, so there was less of an incentive for 

porpoises to be tolerant of disturbance and change (Teilmann and Carstensen, 2012). 

Significance of Impact 

145 It is expected that marine mammals will not suffer adversely from WTG operating noise. 

Behavioural reactions are likely to occur only in the immediate vicinity of the foundations 

(i.e. within 100 m). Harbour porpoise have relatively poor hearing in the frequency ranges 

previously recorded from offshore WTGs (Tougaard et al., 2009) and while seals have better 

hearing, they are more tolerant to underwater noise (Southall et al., 2007).  

146 A Marine Scotland funded review (2012) concluded that WTG noise is unlikely to cause 

permanent hearing damage in seals, porpoises or bottlenose dolphins, even at close 

proximity to the WTGs. It was also concluded, after a review of telemetry studies, that 

operational wind farms do not appear to affect harbour seal movement patterns.  

147 In conclusion, the impact of the operating noise from up to 213 WTG is predicted to be of 

low magnitude (less than 10 per cent of the relevant population, as per Table 14.8 above). It 

is anticipated that marine mammals will quickly habituate to the presence of WTGs in the 

water and that there will be sufficient distance between WTGs (820 m) to allow movement 

of animals between foundations.  

148 The impact of operational underwater WTG noise on marine mammals is considered to be of 

low magnitude, of long term duration, and is therefore minor. 

Long Term Presence of Wind Turbine Generators  

Overview of Impact 

149 The physical presence of WTG foundations has the potential to result in habitat loss for prey 

species which is an indirect impact for marine mammals. Scoping responses from Marine 

Scotland in 2010 requested barrier to movement to be considered as the result of the 

presence of foundations. As detailed above, a number of recent studies report the presence 

of marine mammals within wind farm footprints. In addition, a Marine Scotland funded 

report concludes that there is no evidence for displacement of harbour porpoise and grey 

seals from the operational Robin Rigg Offshore Wind farm (Walls et al., 2012). Harbour 

porpoise and grey seals were the only marine mammals present in high enough numbers 

pre- and post-construction to enable robust analysis. Displacement as a consequence of the 

physical presence of foundations is therefore not considered further.  

Characterisation of Impact 

150 It is considered that offshore wind farms are unlikely to result in significant loss of marine 

habitat. Habitat loss will vary depending on the type and size of the installation, the location, 
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whether it is situated in degraded or pristine habitat, and the life cycle stage of the 

installation (Inger et al., 2009). The potential route to impact upon marine mammals is 

considered to be one of changes in availability of prey species resulting from habitat loss.  

151 Habitat loss leading to a reduction in prey species is a potential indirect impact from the 

Wind Farm and is discussed further in Chapter 13. Section 13.7.2. This provides an 

assessment of impact on fish species within a range of negligible/minor (mobile prey 

species) to minor/moderate (sandeel) and of a localised scale. Potential for indirect impacts 

to marine mammals is therefore considered of a low magnitude. 

152 Subsea infrastructure, particularly WTG foundations, may have potential to act as an 

artificial reef (Linley et al., 2007); thus increasing the amount of available habitat for some 

marine taxa, including prey species of marine mammals. Man-made structures positioned on 

the seabed are naturally colonised by marine organisms and may also act as fish aggregating 

structures; therefore subsea infrastructure is often used to enhance fisheries and 

rehabilitate local habitat (Clark and Edwards, 1999; Jensen, 2002). The presence of subsea 

infrastructure may provide new habitat capable of supporting epibiota and fish; it has been 

shown that artificial reefs created from subsea infrastructure can increase density and 

biomass of fish species compared to surrounding habitats (Bohnsack et al., 1994; 

Wilhelmsson et al., 1998; Wilhelmsson and Malm, 2008).  

153 Additionally, it has been reported that marine organisms can be attracted to piers and oil 

platforms (Rilov and Benayahu, 1999; Love et al., 1999; Helvey, 2002). A greater abundance 

of fish has also been found in the vicinity of WTGs compared to surrounding areas 

(Wilhelmsson et al., 2006), with little difference in species richness and diversity.  

Significance of Impact 

154 Table 14.2 provides the maximum total loss of original habitat during the operational phase 

of the Inch Cape Offshore Wind Farm to be 1.87 km2, equating to 1.25 per cent of the 

Development Area (see Table 12.2 for more details). This potential loss of habitat would be 

localised to the Development Area, therefore although the duration of this potential impact 

is considered long term, the magnitude of impact is considered low, due to the wide 

availability of habitat in the surrounding environment. 

155 In conclusion, the impact of habitat loss due to the long term presence of WTGs and 

potential presence of protection to inter-arraying cabling is considered to be of a low 

magnitude, of long term duration, and is therefore minor. 

156 Conversely, potential for positive impacts, such as the indirect creation of reef habitat from 

subsea infrastructure (with the possibility of increasing the abundance of fish species within 

the Development Area) is likely to occur at a localised scale. This potential effect may be 

beneficial to marine mammals.  

157 The potential impact of an increase in marine mammal prey species from the indirect 

creation of an artificial reef/fish aggregating structure is considered uncertain, of low 

magnitude, of long term duration, and is therefore minor.   



Biological Environment 
MARINE MAMMALS 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 55 of 137  

Chapter 

14 

Increased Vessel Traffic during Maintenance Operations (Collision Risk and use of Ducted 

Propellers) 

Overview of Impact 

158 The potential impacts associated with vessel movements have been detailed in Section 

14.7.1 “Effects of Construction – Increased Vessel Movement– Use of Ducted Propellers” 

and have not been re-iterated here.  

Characterisation of Impact 

159 During the operational phase, it is anticipated that there will be an average of six vessel 

movements per day. As described above in Section 14.7.1, the level of shipping and vessel 

traffic within the Firths of Forth and Tay is judged as moderately busy compared to other 

regions of UK waters. It is considered that the presence of low levels of maintenance vessels 

specific to the Wind Farm will not substantially increase the number of vessels utilising the 

Development Area or the levels of vessel traffic currently encountered within the Firth of 

Forth and Tay area. 

160 Table 14.12 provides the JNCC advice in relation to risk for potential for corkscrew injury 

associated with the use of ducted propellers.  

Assessment of Significance 

161 It is considered unlikely that vessel use during the operational phase of the Wind Farm, 

predominantly for maintenance activities, will significantly increase from the number of 

vessels already utilising the Firth of Forth and Tay with an average increase of six vessel 

movements a day.  

162 The impact of increased collision risk from increased vessel traffic is therefore considered of 

a low magnitude, of long term duration, and thus minor.  

163 While the vessels involved in operation and maintenance activities have the potential to 

pass within four nautical miles of a harbour seal SAC (and thus carry a high risk for corkscrew 

injury), as described above, the numbers of vessels likely to involved is likely to be low. In 

addition there are such low numbers of harbour seals associated with the Firth of Tay and 

Eden Estuary SAC that the number of animals at risk of exposure to corkscrew injury is 

innately very low. Therefore, the impact of increased risk of injury to harbour seals from the 

use of ducted propellers during operation and maintenance activities is considered to be of 

minor magnitude over the long term, and therefore minor.  

164 The risk of corkscrew injury to grey seals from the vessels commuting to and from the Wind 

Farm during operation and maintenance activities is considered to be low (activity proposed 

to take place beyond four nautical miles distance from a grey seal SAC, Table 14.12 above). 

Thus the impact of increased risk of injury to grey seals from the use of ducted propellers is 

considered to be minor in the long term.  
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Presence of Electromagnetic Fields 

Overview of Impact 

165 Transmission of electricity through subsea cables will lead to the generation of electric and 

magnetic fields, both of which have been associated with the Export Cables to shore from 

offshore wind farms (Gill et al., 2009). It has been suggested that magnetic fields could affect 

animals such as marine mammals. Marine mammals may use geomagnetic cues as an aid to 

navigation; however, the importance of these cues, and the potential impact on the 

detection of geomagnetic fields from local cable induced fields, remains unclear (Wiltschko 

and Wiltschko, 2005; Luschi et al., 2007; Gould, 2008; Lohmann et al., 2008). There are 

currently no indications in the literature that seals are sensitive to magnetic fields (Fauber et 

al., 2007).  

Characterisation of Impact 

166 For the purposes of this assessment, AC has been identified as representing the worst case 

for EMF potential. Chapter 13 provides a description of potential causes and sources of EMF, 

including subsea transmission cables, in Section 13.6.2.  

167 The number and length of inter-array cables will be determined by the number of WTGs (up 

to 213) and WTG arrangement/spacing. It is anticipated that the inter-array cables will 

comprise of a maximum of 353 km of 66 kV AC cables (Table 14.2). Section 13.6.2 details 

that B fields (magnetic fields) from 66 kV cables would be 15 µT at the seabed and will 

dissipate to negligible levels within a few metres. As detailed within Chapter 13 this is well 

below the strength of the Earth’s natural geomagnetic field which is assumed to be 50 µT 

around the central North Sea, Section 13.6.2).  

168 Section 13.6.2 also details research that indicates that there would be maximum iE-field 

(induced electrical field) of approximately 2.5 µV/m in seawater above the point of cable 

burial of 33 kV cables (assuming burial to 1.5 m) (Gill et al., 2005). Gill and Bartlett (2010) 

concluded that the iE-field will also dissipate to one or two microvolts per metre within a 

distance of approximately 10 m from the 33 kV cable. The study presented in Section 13.6.2 

also suggests that strengths within the potentially 66 kV inter-array cables would be 

expected to be comparable in strength to those presented by Gill et al. (2005). 

169 Table 14.2 details that cables will be buried to a target depth of one metre (within a burial 

range of zero to three metres) or protected where burial is not feasible. Burial will provide a 

physical barrier that reduces exposure to the highest EMF fields found at the cable ‘skin.’ As 

such the assessment considers values at the seabed and beyond when considering impact 

on marine mammal species. 

170 A number of live cetacean strandings have been linked with local geomagnetic anomalies 

(Kirschvink et al., 1986) or with disruptions in the normal patterns of daily geomagnetic 

fluctuations (Klinowska, 1990), suggesting that cetaceans are capable of sensing 

geomagnetism and of using geomagnetic cues for navigation. 
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171 Geomagnetic fields of less than 50 nT are thought to be of a level to influence the stranding 

of some cetacean species (Kirschvink et al., 1986). Magnetic fields created by transmission 

cables at offshore wind farms of around 15 µT may influence the navigation of marine 

mammals (Hoffmann et al., 2000). 

172 It is likely that potential for impact on marine mammals is limited, with effects likely to occur 

only when animals are located in close vicinity to cabling.  

Assessment of Significance 

173 Information on the influence of EMF on marine mammals is very limited, with much of the 

available evidence concentrating on fish species. There is no evidence to date suggesting a 

change (positive or negative) in marine mammal activity related to magnetic fields from 

cables associated with offshore wind farms. Harbour porpoises continue to migrate in and 

out of the Baltic Sea over sub-sea High Voltage DC cables (Basslink, 2001). It is thought that 

magnetic fields from cables are likely to be detected by cetaceans as a new localised 

addition to a heterogeneous pattern of geomagnetic anomalies in the surrounding area 

(Basslink, 2001). 

174 Where possible, cables within the Development Area will be buried to a target depth of one 

metre (burial range of zero to three metres). If the cable is buried any deeper than one 

metre, predicted impacts will be reduced due to additional shielding/distance from potential 

receptors. It is anticipated that it will not be possible to bury up to 10 per cent of the inter-

array cables, and these lengths will require protection in the form of rock placements, 

concrete matting, or equivalent. References provided above suggest that magnetic fields 

may only be detectable above background levels in the immediate vicinity of the cable, and 

will dissipate rapidly with distance from the cable. 

175 The impact of EMF on marine mammals within the Development Area is uncertain, but is 

considered to be of low magnitude in very close proximity to the cables themselves. 

Combined with a long term duration, a minor impact is predicted. 

14.7.3 Effects of Decommissioning 

176 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. It is expected that 

underwater noise levels would be substantially lower than during the construction phase as 

decommissioning will not involve pile driving activities. The approach to decommissioning is 

described in Section 7.12. A decommissioning plan will be prepared in accordance with the 

requirements of the Energy Act 2004 (see Section 3.2.5)  and will be subject to approval from 

the Department of Energy and Climate Change (DECC) prior to implementation. 
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14.8 Impact Assessment - Offshore Export Cable Corridor  

14.8.1 Background 

177 The Offshore Export Cable Corridor is shown in Figure 7.1 and includes the transmission 

cable and associated cable protections, up to Mean High Water Springs (MHWS). 

178 In a worst case scenario (detailed in Table 14.2 above), the maximum number of cable 

trenches required will be six (with individual trench width of one metre each), within a 

maximum cable corridor width of 1,400 m. In addition to the cable installation vessel itself, 

various other vessels may be involved in the cable installation. Potential exists for several 

impacts to occur in relation to the installation, operation and maintenance and 

decommissioning of the Offshore Export Cable. These have been identified as follows: 

 Displacement or disturbance of marine mammals during construction and 

decommissioning from the Offshore Export Cable due to an increase in disturbance from 

underwater noise and vessel presence; 

 Increased collision risk, underwater noise and risk of ducted propeller injury from 

Offshore Export Cable installation and maintenance vessels; 

 Risk of stranding due to an increase in EMF emissions – operational phase;  

 Indirect effects associated with changes in prey availability; and 

 Toxic contamination. 

179 It is notable that grey seals and bottlenose dolphins may be particularly susceptible to the 

impacts associated with the installation, operation and decommissioning of the Offshore 

Export Cable as these species are known to cross the area traversed by the Offshore Export 

Cable Corridor, to access foraging grounds.  

Other Mammals 

180 Ecology surveys have indicated that otter may pass through the intertidal area as some 

indications of otter were found at the extreme eastern edge of the Seton Sands landfall 

option. 

181 Otter (Lutra lutra) is protected under European and UK law including by the Conservation 

(Natural Habitats &c.) Regulations 1994 (as amended) and under Schedules 5 and 6 of the 

Wildlife and Countryside Act 1981 (as amended). It is also listed on Appendix 2 of the 

Convention on the Conservation of European Wildlife and Natural Habitats (Bern 

Convention) 1979 and as a globally threatened species on The World Conservation Union 

(IUCN) Red Data List. It is a UK Biodiversity Action Plan species. 

182 Any works which could impact on otter may require an EPS licence (see Section 3.3.3). Based 

on current survey data and assessment of likely impacts, this would not be necessary for the 

OfTW. Mitigation which will be included in the application for the onshore works will include 

the requirement for further otter surveys if it is more than six months since the surveys were 

undertaken. If it was found that the OnTW could directly affect an otter holt or disturb otter, 
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the potential impacts would be discussed with SNH and, if necessary, an EPS licence would 

be applied for from SNH in advance of construction.  

183 Otter has not been considered further in this chapter. 

14.8.2 Construction 

184 As noted above in Section 14.8.1, the methodology for the Offshore Export Cable installation 

has yet to be finalised and, as a consequence, this impact assessment considers the various 

techniques that may be employed for Offshore Export Cable burial. These methodologies 

include; ploughing, jetting, use of a mechanical rock wheel cutter, horizontal directional 

drilling (HDD), and open cut trenching (see Section 7.9.3). Where it is not possible to bury 

the Offshore Export Cable due to the absence of sufficiently stable sediment, grout bags, 

concrete tunnels, concrete mattresses and/or rock placement may be used to protect the 

Offshore Export Cable. It is anticipated that up to 20 per cent of the Offshore Export Cable 

length may require protection. Impacts associated with these activities are discussed below. 

Increased Underwater Noise 

Overview of Impact 

185 A thorough review of non-piling related anthropogenic noise sources that are likely to occur 

during the construction activities in the Development Area is provided above in Section 

14.7.1.  

Characterisation of Impact 

186 The noise relating to the activities described in Section 14.7.1 above are also considered 

appropriate for the construction activities likely to occur during the installation of the 

Offshore Export Cable. SPEAR modelling outputs for 90 dBht (harbour porpoise) (Figure 

14.11) provide ranges for noise levels likely to illicit a strong behavioural response from a 

variety of different construction related activities. As described in Section 14.7.1 above, 

modelling for harbour porpoise is considered representative for marine mammal species 

likely to be present within the Firth of Forth and Tay. Activities of relevance to the 

assessment of likely avoidance of works associated to the Offshore Export Cable installation 

are cable laying, rock placement, trenching and large and medium sized vessel noise.  

187 Trenching has the greatest potential 90 dBht (harbour porpoise) range of non-piling activities 

(140 m; Figure 14.11). Rock placement has a likely 90 dBht (harbour porpoise) range of 

approximately 100 m. All other non-piling construction activities have potentially only very 

localised noise ranges of less than 30 m at 90 dBht (harbour porpoise). 

Significance of Impact 

188 The results of the SPEAR modelling suggest that potential effects of increased noise from 

construction related activities for the installation of the Offshore Export Cable will be 

localised (within 140 m) and therefore of low magnitude. Thus, combined with a medium 

term duration, a minor impact is predicted.  
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Increased Vessel Movement 

189 It is anticipated that there will be an increase in local vessel traffic and general vessel 

presence along the Offshore Export Cable Corridor during the construction phase. The 

overview and characterisation of potential impacts of increased collision risk as a 

consequence of increased vessel traffic have been detailed in Section 14.7.1 “Effects of 

Construction – Vessel Movement – Increased Collision Risk and Barrier Effect”. The potential 

impact is predicted to be very similar for installation of the Offshore Export Cable.  

190 Precise details of vessels and routes to be employed for construction of the Offshore Export 

Cable have yet to be confirmed. It is anticipated however that the increase in vessel traffic 

specific to the construction of the Offshore Export Cable will not substantially increase the 

levels of vessel traffic currently encountered within the Firth of Forth and Tay area. 

191 The impact of collision risk from an increase in construction vessel traffic for the Offshore 

Export Cable installation is therefore considered of a low magnitude. Thus, combined with a 

temporary (medium term) duration, a minor impact is predicted.  

Use of Ducted Propellers 

192 Potential impacts of using ducted propellers have been fully assessed in Section 14.7.1 

“Effects of Construction – Increased Vessel Movement – Use of Ducted Propellers” and have 

not been re-iterated here. The precise nature of vessels to be used for the installation of the 

Offshore Export Cable has yet to be determined but a worst case scenario would be that a 

number of vessels using ducted propellers would be commuting to the Offshore Export 

Cable and construction port on a daily basis during construction, approximately 30 vessel 

movements per cable. It is considered that the likely impact will be very similar to that for 

construction of the Wind Farm but for a much shorter period of time (months rather than 

years). 

193 It is possible that vessels using ducted propellers will be travelling within four nautical miles 

of a harbour seal haul out. Using the JNCC advice relating to potential for corkscrew injury 

associated with the use of ducted propellers (JNCC et al., 2012), and because the harbour 

seal population within the Firth of Tay and Eden Estuary SAC and the wider ECMA is 

experiencing a severe decline (see Appendix 14A, Section 14A2.3), the risk of corkscrew 

injury is deemed to be high. However, the activity will occur for a shorter period of time, and 

as there are such low numbers of harbour seals associated with the Firth of Tay and Eden 

Estuary SAC, the number of animals at risk of exposure to corkscrew injury is innately very 

low.  

194 The potential for impact associated with the vessels commuting to and from the Offshore 

Export Cable Corridor on grey seals is considered to be low (activity proposed to take place 

beyond four nautical miles from a grey seal SAC, Table 14.12 above).  

195 The impact of increased risk of injury to harbour and grey seal species from the use of 

ducted propellers for the installation of the Offshore Export Cable is considered to be of low 
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magnitude. Thus, combined with a temporary (medium term) duration, a minor impact is 

predicted. Long term impacts are also considered to be minor for both species. 

Indirect Impacts: Changes in the Availability of Prey Species 

Overview of Impact 

196 Installation of the Offshore Export Cable may involve trenching and dredging activities, 

therefore disturbance of the seabed and water column will be likely. This may affect the 

distribution of fish and benthic fauna within the construction footprint, potentially causing 

disturbance and displacement of marine mammal prey species. Construction activities may 

also temporarily increase levels of suspended sediment in the water column, also affecting 

prey species distribution and potentially minimising the detectability of prey species to 

foraging marine mammals.  

Characterisation of Impact 

197 Disturbance of the seabed will occur within the Offshore Export Cable Corridor only, which 

at the widest point will be 1,400 m. Each Offshore Export Cable trench depth is anticipated 

to be approximately one metre (burial range zero to three metres); however along some 

sections it may not be possible to bury the Offshore Export Cable and protection measures 

such as rock placement and use of concrete mattresses may be necessary. It is anticipated 

that up to 20 per cent of the cable length may require such protection. Trench width 

affected by construction of the Offshore Export Cable is likely to be up to six metres (per 

cable); the area of seabed affected by the installation of the Offshore Export Cable is 

considered small and very localised in comparison to the available surrounding habitat. It is 

anticipated that disturbance and displacement of potential prey species will occur within the 

footprint (3.02 km2 across the Offshore Export Cable Corridor, see Table 14.2) of the 

Offshore Export Cable works only.  

198 Potential for increased levels of suspended sediment is low, with affected areas likely to be 

within the footprint of the construction works only and with fast dispersal of sediment into 

surrounding waters expected, due to the dynamic nature of the marine environment.  

Significance of Impact 

199 Due to the dynamic environment where the works are occurring, the temporary nature of 

the proposed works and the availability of prey in other foraging habitats, the impact of 

changes in the availability of marine mammal prey species during the construction of the 

Offshore Export Cable is deemed to be of low magnitude, of temporary duration, and 

therefore minor.  

14.8.3 Operation and Maintenance  

Increase in Electromagnetic Fields 

Overview of Impact 

200 The potential impacts associated with cabling have been detailed in Section 14.7.1 above 

and has not been reiterated here.  



Biological Environment 
MARINE MAMMALS 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 62 of 137  

Chapter 

14 

Characterisation of Impact 

201 It is anticipated that in the worst case, the Offshore Export Cables will comprise of up to six 

275 kV AC cables each of approximately 83 km in length. As described in Section 13.7.2, 

modelling conducted in support of an application for a wind farm in the Moray Firth 

indicated that B fields from 220 kV (800 mm2 at 775 A) cables would be 21 µT at the seabed 

(based on one metre burial) and dissipate to approximately 0.80 µT at five metres above the 

seabed (MORL , 2012). Magnetic field strength increases, with a linear relationship, based on 

the size and current of the cable, however values are unlikely to be significantly greater than 

those reported by MORL (2012). This is below the strength of the Earth’s natural 

geomagnetic field which is assumed to be 50 µT.  

202 The Offshore Export Cable(s) will also produce iE-fields that are likely to be greater than 33 

kV inter array cabling. The strength of the iE field will be dependent on the current within 

the cable, the rate of change of the AC current, and the orientation and bundling of cables. It 

is therefore difficult to determine general values of iE-fields to apply to the current 

assessment. However, it should be noted that high voltage subsea cabling is prevalent in UK 

waters and internationally, with numerous interconnections between countries and islands 

at analogous voltages in proximity to the Development Area and Offshore Export Cable 

Corridor and beyond.  

203 Although the B-fields associated with the Offshore Export Cable are greater than those for 

the inter-array cabling, the field strength will dissipate to levels below the earth’s natural 

geomagnetic field at the seabed and to negligible levels within five metres. This is only 

slightly beyond those expected within inter-array cables.  

204 Table 14.2 details that the Offshore Export Cables will be buried to a target depth of one 

metre (burial range of zero to three metres) or protected where burial is not feasible (up to 

20 per cent of the length). Burial will provide a physical barrier that reduces exposure to the 

highest iE and B fields found at the cable ‘skin.’ As such the assessment considers values at 

the seabed and beyond when considering impact on natural fish and shellfish species.  

205 It is considered that potential for impact to marine mammals is limited, with effects likely to 

occur only when animals are located in close vicinity to the Offshore Export Cables.  

206 An increase in EMF may affect the distribution of fish species in benthic habitats along the 

Offshore Export Cable Corridor, particularly elasmobranch species such as dogfish, shark, 

skates and rays, which use EMF for detecting prey and therefore are particularly sensitive to 

this impact. Although it is not thought that elasmobranchs make up a large part of marine 

mammal species diet, this may influence the distribution of a minor portion of marine 

mammal prey species within the immediate vicinity of the Offshore Export Cable throughout 

the Wind Farm operation and power transmission. 
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Significance of Impact 

207 Information on the influence of EMF on marine mammals is very limited, with much of the 

available evidence concentrating on fish species. There is no evidence to date suggesting a 

change (positive or negative) in marine mammal activity related to magnetic fields from 

cables associated with offshore wind farms. It is anticipated that an increase in EMF from 

the Offshore Export Cable are likely to be detected by cetaceans as a new localised addition 

to a heterogeneous pattern of geomagnetic anomalies in the surrounding area (Basslink, 

2001). It is considered highly unlikely that a small increase in EMF from the Offshore Export 

Cable will be strong enough to interfere with the navigation system of marine mammals; 

therefore the potential to increase the risk of stranding is considered low.  

208 It is anticipated that an increase in EMF from the Offshore Export Cable may be detectable 

by sensitive fish species (Section 13.6.2) although the magnitude of any effect is considered 

to be low. Any potential effect would occur within the immediate vicinity of the Offshore 

Export Cable only, therefore in the context of the wider environment, this impact is 

considered localised and likely to affect only a very small proportion of marine mammal prey 

species (if any). Therefore, the impacts of EMF on the prey species of marine mammals and 

the marine mammals themselves are considered to be of a low magnitude and will be very 

temporary due to animals only being exposed to effects in close proximity to the cables/sea 

floor as they pass, and are therefore minor.  

Disturbance during Maintenance Operations 

Overview of Impact 

209 Maintenance operations associated with the Offshore Export Cable will include monitoring 

of Offshore Export Cable condition and maintenance of cable protection (e.g. rock 

placement or cement mattresses). This may result in increased vessel presence and 

associated underwater noise, which has the potential to cause disturbance to marine 

mammal species.  

Characterisation of Impact 

210 It is likely that throughout Wind Farm operation, maintenance requirements of the Offshore 

Export Cable will be limited. Should maintenance be required, works are likely to be 

localised and of short-term duration, and applicable to short sections of the Offshore Export 

Cable only.  

Significance of Impact 

211 The presence of maintenance vessels specific to the Offshore Export Cable is likely to be 

infrequent and of short term duration throughout the operation of the Offshore Export 

Cable. The potential impact from increased disturbance or risk of injury to marine mammals 

is therefore considered to be minor.  
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14.8.4 Disturbance during Decommissioning Operations 

212 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from the DECC prior to implementation. 

14.9 Impact Interactions 

14.9.1 Introduction  

213 The impact interactions associated with the Project are considered to be:  

 Total increased underwater noise from construction and decommissioning activities 

such as piling, vessel movements and cable installation activities;  

 Total increased collision risk – vessel movement and ducted propellers; and  

14.9.2 Indirect changes in prey availability. Overview of Impact 

214 It is possible that the above impact interactions could combine to cause an increased level of 

impact on marine mammals throughout the Project area and Project lifecycle. Impacts 

during construction and decommissioning phases are considered likely to have the greatest 

potential for impact interactions due to the number and extent of impact, of activities taking 

place during these phases. 

215 Impact interactions during the operational phase are likely to be limited to total increased 

collision risk – vessel movement and ducted propellers. Though there will also be increased 

levels of noise from vessel movement during the operational phase, Section 14.7.2 – Effects 

of Operation has shown that noise increase is localised (10 - 20 metres from source) and 

therefore is not considered to have the potential to interact with other impacts during the 

operational phase.  

14.9.3 Characterisation of Impact 

216 During construction and decommissioning, indirect changes in prey availability are 

considered to have the potential for very localised and temporary (medium term) impacts 

on marine mammals due to displacement/disturbance of prey species. Increased 

underwater noise is likely to cause animals to avoid areas of active construction such as 

piling, installation of the OfTW, and vessel movement, and it is considered that these areas 

of displacement are likely to overlap with changes in prey availability due to construction 

related noise. There is alternative supporting habitat on the east coast available to animals 

displaced from the area during construction, therefore no further impacts of changes in prey 

availability are predicted. Animals displaced due to total increased underwater noise are 

also likely to be at reduced risk of collision with construction vessels as they are less likely to 

be in the vicinity of these potential impacts. In addition, animals displaced from the area 

impacted by construction noise will be at reduced collision risk as the Firths of Forth and Tay 
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have relatively high existing vessel traffic compared to other areas of the Scottish east coast, 

therefore any displacement to alternative supporting habitat is likely to reduce the risk of 

collision. Thus there is a potential reduced collision risk associated with displacement due to 

increased underwater noise.  

217 During operation there is the potential that animals that have potentially experienced PTS 

onset from construction related noise may be at increased risk of collision with vessels 

associated with operations and maintenance. However, marine mammals, in particular 

pinnipeds, also use alternative means for detecting underwater noise, such as vibrissae. This 

will compensate to some extent for any potential impact of PTS on hearing ability, by 

providing alternative cues for detection of vessels. In addition, as animals in the area are 

already accustomed to relatively high levels of vessel use, any additional increased risk of 

collision with vessels associated with the Offshore Wind Farm and OfTW due to PTS induced 

by piling activity is considered to be minor. 

14.9.4 Assessment of Significance 

218 It is likely that during the construction phase, marine mammals (due to the direct impacts of 

increased underwater noise and disturbance) will spend an increased proportion of time 

foraging out with the Development Area and therefore be at reduced collision risk, and 

unaffected by changes in prey availability within the Development Area and Offshore Export 

Cable Corridor. The impact interaction overall of the three impacts identified is therefore 

considered unlikely to increase the potential impact on marine mammals. The effect of 

impact interactions throughout the project lifecycle are considered to be of low magnitude 

and long term, therefore effects are minor. 

14.10 Cumulative Impact  

14.10.1  The Project 

219 Within this section, cumulative impacts of the Wind Farm and OfTW have been considered 

with regards to the works within the Development Area and the Offshore Export Cable 

Corridor. The impacts identified and assessed above in Sections 14.7 and 14.8 have the 

potential to impact cumulatively. The potential cumulative impacts regarding marine 

mammals have been identified as follows: 

 Total increase in underwater noise from construction, operation and maintenance, and 

decommissioning activities, and increased vessel traffic during these phases of the 

Project; 

 Total increased collision risk - vessel movement and ducted propellers; and 

 Indirect impacts from changes in the availability of prey species. 
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Total Increased Underwater Noise 

Overview of Impact 

220 It is considered possible that increased levels of underwater noise from construction, 

operation and maintenance, and decommissioning activities, combined with an increase in 

underwater noise from increased vessel traffic (both during construction and operational 

phases) may result in a combined impact on marine mammals with implications for levels of 

disturbance. 

221 The cumulative effect of greatest potential impact in relation to marine mammals is 

identified as auditory injury and behavioural disturbance due to piling activities. 

222 It is considered very unlikely that marine mammals will be exposed to noise levels which 

have the potential to cause death or physical injury. As described above in Section 14.7.1 - 

Increased Underwater Noise (Piling during Construction), a mitigation protocol has been 

developed by the SNCBs to reduce this risk to negligible levels (JNCC, 2010a) and this 

mitigation protocol will be applied throughout relevant, noisy activities, such as piling. Death 

and physical injury has therefore not been considered further within this cumulative section. 

Characterisation of Impact 

223 It is anticipated that increases in vessel traffic will not be significantly greater than the levels 

of marine traffic currently experienced in the Firth of Forth and Tay (Chapter 19), with the 

Wind Farm and OfTW vessels using defined transit routes and speeds thereby limiting 

potential impacts to particular areas. The use of defined transit routes will also maximise 

predictability of vessel use by marine mammals and serve to localise any displacement 

associated to vessel noise.  

224 Construction activities other than piling (such as rock placement and dredging) have been 

predicted (Sections 14.7.1, Figures 14.10 and 14.11) to have a localised impact (up to 140 m 

from source) and to be of low magnitude, medium duration and thus be a minor impact. 

225 Potential impacts of piling have been assessed as of minor to major significance in the 

medium term (during construction) and, although are predicted to be minor in the long term 

(operation), are likely to have the greatest potential impact of all the construction related 

noise. Potential impacts of piling due to construction of the Wind Farm and OfTW have been 

considered in detail in Sections 14.7.1 and 14.8.2 and Appendix 14B.  

226 A decommissioning plan will be prepared in accordance with the requirements of the Energy 

Act 2004 (see Section 3.2.5)  and will be subject to approval from the DECC prior to 

implementation. However, it is expected that underwater noise levels will be substantially 

lower during decommissioning than during the construction phase, as decommissioning will 

not involve pile driving activities. It is expected that noise produced during decommissioning 

activities will be substantially lower than noise levels created during piling. There may also 

be disturbance from vessels associated with the WTG removal, but as with the construction 

phase, the associated impacts are considered to be of low magnitude.  
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227 Animals may be temporarily displaced or may leave the area for periods of time due to 

‘noisy’ activities during construction. However, animals are already habituated to a relatively 

high level of noise in the Firth of Forth and Tay area, and cumulative noise impacts of the 

offshore grid cabling works with those piling related impacts of the Development Area are 

predicted to be low level.  

Significance of Impact 

228 As described in Section 14.7, marine mammals of all species have the potential to suffer PTS 

and to be displaced from the vicinity of the Development Area and surrounding area during 

piling activities. The summary of these potential impacts are provided in Table 14.11. There 

are no proposed PTS impacts from the cable laying activities within the Offshore Export 

Cable Corridor, and predicted very localised and minor displacement impacts. Thus 

cumulative impacts can be considered equivalent to those of the Development Area, namely 

minor to all species in the long term for both PTS and behavioural displacement impacts.  

229 The potential for cumulative impact due to increased underwater noise from both vessel 

traffic and non-piling activities, during construction and operations and maintenance 

activities, is deemed to be low magnitude, very local to the vessels themselves, of long term 

(operation and maintenance) and therefore of minor impact for all species. 

Total Increased Vessel Movement - Collision Risk and Barrier Effects 

Overview of Impact 

230 A cumulative effect of the construction and the operation and maintenance phases of the 

Project may result in increased vessel traffic across the region, in both coastal and offshore 

waters, leading to potentially higher risk of collision both with vessels hulls and potential 

barrier effects. It is likely that the greatest vessel use will be during the construction of the 

Wind Farm and OfTW, particularly during piling operations.  

Characterisation of Impact 

231 It is predicted that vessels used for construction, and operation and maintenance activities, 

will use a pre-defined corridor and will move in a slow and predictable manner thereby 

maximising predictability and detection by marine mammals. Potential to impact individuals 

is highest when animals move into close proximity with vessels, which is considered unlikely.  

232 It is expected that the cumulative effect of increased construction and maintenance vessel 

traffic will not be markedly above the existing levels of vessel traffic currently using waters 

to the east of Scotland. Therefore, although of a long-term duration, impacts to marine 

mammals are expected to be of a low magnitude. 

Significance of Impact 

233 The cumulative effect of increased collision risk and barrier effects due to increased vessel 

movements through construction activities within the Development Area and Offshore 

Export Cable Corridor, is not considered to be greater than that of the Development Area 

only, due to the small number of vessels involved with the installation of the Offshore Export 
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Cables and the limited duration of the associated works. The cumulative impact for all 

marine mammal species is therefore considered to be of medium duration and minor.  

234 The cumulative effect of increased collision risk and barrier to movement from increased 

vessel movements is considered to be localised, of low magnitude (effecting less than 10 per 

cent of the population), of long term duration and thus be minor for all marine mammal 

species.  

Increased Vessel Movement – Use of Ducted Propellers 

Overview of Impact 

235 As described above with regards to collision risk and barrier effects, cumulative effect of the 

construction and the operation and maintenance phases of the Project may result in 

increased vessel traffic across the region, in both coastal and offshore waters, leading to 

potentially higher risk of corkscrew injury from ducted propellers. It is likely that the greatest 

vessel use will be during the construction of the Wind Farm and OfTW infrastructure, 

particularly during piling operations. 

Characterisation of Impact 

236 As discussed in Section 14.7.1, the precise nature of the vessels to be used for the 

construction/maintenance and decommissioning of the offshore aspects of the Project has 

yet to be determined. It is possible, and likely, that a number of vessels used will employ a 

ducted propeller system for dynamic positioning, maintaining position and travelling at slow 

speeds. A worst case scenario would be that vessels using ducted propellers would be 

commuting between the Project and their respective construction ports on a daily basis.  

237 As described above, commuting vessels have the potential to pass within four nautical miles 

of a harbour seal SAC (defined as posing a high risk of corkscrew injury by JNCC, see Table 

14.12) and are of low risk to grey seals, as activity will be out with four nautical miles from a 

grey seal SAC. As described in Section 14.7, the Development Area itself is more than four 

nautical miles off the harbour seal SAC, but within 30 nm and thus represents medium risk 

of injury. However, it is possible that vessels using ducted propellers will be travelling within 

four nautical miles of a harbour seal haul out during commuting to and from the activity site 

and therefore animals inhabiting the area are at a high risk of injury.  

Significance of Impact 

238 The JNCC (endorsed by SNCBs) have provided advice relating to the potential for corkscrew 

injury to seals and proposed developments (JNCC et al., 2012, Table 14.12 above). Precise 

details of vessels to be used and construction ports for the Project are yet to be determined. 

However, as the harbour seal population in the ECMA is so low (and declining) the number 

of individual animals at risk is also considered to be low as there are few animals to have the 

potential to interact with a ducted propeller. The risk to grey seals is defined as low using 

the JNCC guidance.  

239 The cumulative effect of increased collision risk due to increased vessel movements and 

potential for corkscrew injury through construction activities within the Development Area 
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and Offshore Export Cable Corridor, is not considered to be greater than that of the 

Development Area only, due to the small number of vessels involved with the installation of 

the Offshore Export Cables and the limited duration of the associated works. The cumulative 

impact for harbour seals is therefore considered of medium magnitude, medium term and 

thus moderate. As described in Section 14.7.1 above, by comparing the magnitude of 

predicted medium term impacts from the increased risk of corkscrew injury due to the use 

of ducted propellers, with those related to piling noise, and consideration of the parameters 

used in the population modelling undertaken for the later to predict long term impacts, 

corkscrew injury is likely to pose a minor impact in the long term upon the harbour seal 

population of the ECMA.  

240 The cumulative impact for grey seals is considered to be of low magnitude, medium term 

and thus a minor impact.  

241 The cumulative effect of increased potential for corkscrew injury through operation and 

maintenance activity is considered to be localised and of a low magnitude (less than 10 per 

cent of the population due to the low numbers of vessels involved in the activities). 

Combined with the long term duration (construction followed by operation and 

maintenance activities), the impact is predicted to be minor for both grey and harbour seals. 

Indirect Impacts from Changes in Prey Availability 

Overview of Impact 

242 Indirect impacts of habitat disturbance, increased underwater noise, and EMF, may have an 

impact on the availability of marine mammal prey species. The distribution and abundance 

of these species may change throughout the lifecycle of the Project. It is considered likely 

that changes in the distribution and abundance of marine mammal prey species will be 

localised to the Development Area and Offshore Export Cable Corridor only and most likely 

to occur during the construction phase. 

Characterisation of Impact 

243 Fish species occurring within the Development Area will likely experience localised 

disturbance and displacement during the construction phase, potentially locally affecting 

fish distribution and abundance. During the Wind Farm operation, changes in EMF may also 

influence fish behaviour, in addition to WTG presence which may attract fish species, 

resulting in increased aggregation. It is anticipated that any effects on fish species will be 

localised and occur predominantly during the construction phase.  

Assessment of Significance 

244 It is likely that during the piling phase, marine mammals (due to the direct impacts of 

increased underwater noise and disturbance) will spend an increased proportion of time 

foraging outwith the Development Area and Offshore Export Corridor. Additional 

disturbance and displacement from the Offshore Export Cable Corridor is therefore likely to 

be limited to localised regions of the inshore areas of the Firth of Forth through which the 

Offshore Export Cable will be routed. 
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245 The potential for cumulative impacts to marine mammals from changes in the distribution 

and abundance of prey species as a result of the construction activities in the Development 

Area and Offshore Export Cable Corridor is deemed of a low magnitude. Thus, combined 

with a temporary (medium term) duration, a minor impact is predicted. 

14.10.2 The Project and Other Projects 

Background 

246 The geographic scope of the cumulative assessment is primarily focused on the Firths of 

Forth and Tay; however it is recognised that as mobile species, marine mammals may spend 

considerable periods of time outside this area. There is therefore the potential for these 

species to be affected by other offshore developments, more remote to the Development 

Area. To identify potential cumulative impacts, ICOL worked collaboratively with other 

offshore developers in the Firths of Forth and Tay region through the FTOWDG, and with the 

regulatory community.  

247 The offshore projects and plans identified as having potential cumulative effects on marine 

mammals throughout the lifecycle of the Wind Farm and OfTW are presented below in Table 

14.13. 
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Table 14.13: Offshore Projects and Plans Considered in the Cumulative Impact Assessment  

Project Location Status Details Potential effects 

Offshore wind farms and associated infrastructure 

Methil (Fife 
Energy Park) 

Offshore 
Demonstration 

Wind Turbine  

Methil, Fife Consented One WTG and one met mast; foundation 
design to be determined (probable 
requirement for piling). 

Underwater noise from piling of foundations; Noise 
propagation from a single WTG and met mast in very 
shallow, inshore waters is considered likely to have 
limited extent and result in a very localised impact zone. 
The connectivity of animals using this area and the 
Project is considered to be very low. Therefore, the 
potential for cumulative impact on all marine mammal 
species is considered to be negligible.  

Neart na 
Gaoithe 
Offshore Wind 
Farm (NnG) 

Firth of Forth 
and Tay 

Decision 
pending 

75 to 125 WTGs, 3.6 MW to 7 MW. Underwater noise from piling of foundations. Increased 
vessel usage. Reduction in prey availability. Construction 
timescales may overlap. 

Firth of Forth 
Phase 1 (Project 
Alpha and Bravo) 
(FoF) 

Firth of Forth 
and Tay 

Decision 
pending 

Two proposed wind farms within zone, 
each with a maximum capacity of 525 
MW and accommodate up to 75 WTGs 
with supporting infrastructure (subsea 
cables, OSPs and met masts). 

Underwater noise from piling of foundations. Increased 
vessel usage. Reduction in prey availability. Construction 
timescales may overlap. 

European 
Offshore Wind 
Deployment 
Centre 

Aberdeen Consent 
awarded, 
March 2013 

11 WTGs; five foundation type options 
(monopile, gravity base, tripod, steel 
jacket, suction caisson/bucket); 
installation estimated to start in 2014. 

Underwater noise from construction of any piled 
foundations; 75 dBht noise impact contours for some 
species may overlap but timescales unlikely to overlap so 
no cumulative impact with underwater noise, increased 
vessel movement or prey availability.  
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Project Location Status Details Potential effects 

Beatrice 
Offshore Wind 
Farm 

Moray Firth Decision 
pending 

Up to 277 WTGs, up to three OSPs and up 
to three Met Masts; three foundation 
type options (monopile (met mast only), 
pin piles, gravity base and suction piles); 
up to five years construction period 
commencing 2014. 

Potential cumulative effects assessed in Appendix 14B for 
bottlenose dolphins (Section 14B.5). 75 dBht (species) 
noise impact contours for other marine mammal species 
unlikely to overlap. 

Firth of Forth 
Phase 1 
Meteorological 
Mast 

Firth of Forth Decision 
pending 

Suction caisson foundation due to be 
installed during 2013. 

Short term displacement from non-piling related 
foundation, timescales unlikely to overlap and therefore 
not assessed further (scoped out).  

Moray Firth R3 
Zone 1 (Eastern 
Development 
Area (EDA)) 

Moray Firth Decision 
pending 

EDA – 189 to 339 WTGs, five to eight OSPs 
plus max two met masts; three 
foundation type options (gravity base, pin 
piles or suction caissons); up to six years 
construction period commencing 2015. 

Potential cumulative effects assessed in Appendix 14B for 
bottlenose dolphins (Section 14B.5). 75 dBht (species) 
noise impact contours for other marine mammal species 
unlikely to overlap. 

Hywind 
Demonstration 
Site 

 

 

 

 

 

 

 

 

Near 
Aberdeen 

No scoping yet 
available 

Three to five floating WTGs. No underwater noise from piling because WTGs will be 
attached to the seabed using a three-point mooring. 



Biological Environment 
MARINE MAMMALS 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 73 of 137  

Chapter 

14 

Project Location Status Details Potential effects 

Tidal Energy 

Montrose Tidal 
Array 
(GlaxoSmithKline 
Tidal Energy 
Project) 

Montrose Refused on 
current 
application. 
Applicant 
considering 
alternative 
technology. 

15 tidal turbines with gravity foundations, 
installed over 14 months. 

Slow moving blades may reduce risk of collision, and 
absence of a gearbox will reduce underwater noise and 
may reduce disruption to marine mammals. The 
proposed array does not use the whole width of channel 
such that a clear passage for fish, mammals and birds 
remains at all times.  

Potential cumulative effect is increased vessel 
movements (ducted propellers). As current application 
has been refused, this project is now scoped out of the 
cumulative assessment. 

 

 

Biomass 

Grangemouth 
Renewable 
Energy Plant 

Grangemouth Decision 
pending 

Biomass fulled steam boiler plant. 36 
month construction period. Fuel delivered 
by ship. Cooling water to be extracted 
from Forth estuary and returned up to 
10°C warmer. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. This project is therefore not assessed further 
(scoped out of the cumulative assessment). 

Rosyth 
Renewable 
Energy Plant 

Rosyth Decision 
pending 

Biomass fulled steam boiler plant. 36 
month construction period. Fuel delivered 
predominantly by ship. Cooling water to 
be extracted from Forth estuary and 
returned at outfall in same location. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. This project is therefore not assessed further 
(scoped out of the cumulative assessment). 
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Project Location Status Details Potential effects 

Dundee 
Renewable 
Energy Plant 

Dundee Decision 
pending 

Biomass fulled steam boiler plant. 36 
month construction period, operational 
by 2015. Fuel delivered predominantly by 
ship. Cooling water extracted from Forth 
estuary and returned up to 10° C warmer. 

Construction timescales are unlikely to overlap. This 
project is therefore not assessed further (scoped out of 
the cumulative assessment). 

Power plants 

Cockenzie 
Combined Cycle 
Gas Turbine 
Power Station 

Cockenzie, 
East Lothian 

Consented Replace coal fired power station with gas 
station. Existing power station due to 
close by end March 2013. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. This project is therefore not assessed further 
(scoped out of the cumulative assessment). 

Captain Clean 
Energy Project 
(Caledonia Clean 
Energy Project) 

Grangemouth EIA submission 
expected 2013 

Proposed construction January 2015, 
commencement of operation 2018. 
Cooling water likely to be abstracted from 
the River Forth, returned via pipeline 0.8 - 
1 km from shore at elevated temperature. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. This project is therefore not assessed further 
(scoped out of the cumulative assessment). 

Other offshore activities 

Forth 
Replacement 
Crossing 

Firth of Forth Construction 
started 
(Autumn 2011) 

Completion due 2016. Onshore piling 
required, using bored piles appose to 
driven, removing vibration issues 
normally associated with piling. 

Construction timescales are unlikely to overlap. This 
project is therefore not assessed further (scoped out of 
the cumulative assessment). 
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Project Location Status Details Potential effects 

Coastal 
Improvement 
Works at the 
Mouth of the 
Barry Burn 

Carnoustie Approved Replacement of existing tank traps and 
blocks with a retaining wall and provision 
of rock amour along beach head. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. This project is therefore not assessed further 
(scoped out of the cumulative assessment). 

Rosyth 
International 
Container 
Terminal Project 

Rosyth Decision 
pending 

Creation of tidal basin within current void 
to bedrock. Anticipated that piling will be 
required in construction of quay walls. 
Maintenance dredging will be necessary 
to maintain channel access. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. This project is therefore not assessed further 
(scoped out of the cumulative assessment). 

Victoria and 
Albert Museum 
at Dundee 
(Dundee 
Waterfront 
Development) 

Dundee Proposal of 
application 
notice 

Construction of building on quayside. 
Anticipated to be completed 2015. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. This project is therefore not assessed further 
(scoped out of the cumulative assessment). 

Port of Dundee 
Expansion 

Dundee EIA underway Reclamation of 30 acres from river to 
form additional industrial land. 

The details of this project are unknown, and therefore 
the assessment has been undertaken on a broad scale. 
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Project Location Status Details Potential effects 

Edinburgh 
Harbour Master 
Plan (Edinburgh 
Waterfront 
Development) 

Leith Unknown 

Outline 
planning 
application 
approved 
August 2008. 
Master Plan for 
first two 
villages at The 
Harbour and 
Leith Docks 
submitted 
December 
2008. 

Creation of commercial, leisure and retail 
hub at waterfront, including creation of 
two new piers and cruise liner terminal. 
Construction phase will include 
reclamation of land in Western Harbour 
and drive piling in water. 

Activities associated with this develoment are predicted 
to produce either no or negligible levels of underwater 
noise or other potentially disturbing effect, and therefore 
are considered unlikely to have any impact on marine 
mammals. The assessment has been undertaken on a 
broad scale. 
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248 It is recognised that the RAF Leuchars air base is located in close proximity to the Eden 

Estuary and is approximately central to the Firths of Forth and Tay. Low flying aircraft may 

produce an increase in underwater noise, especially when passing directly overhead. It is 

likely that an increase in noise would be very brief in duration, and unless located directly 

overhead (which is deemed unlikely), the sound produced by passing aircraft is likely to be 

inaudible or weakly audible to a submerged marine mammal (Richardson et al., 1995) and 

has therefore been scoped out of this assessment. 

Increased Noise (Non-piling) 

Overview of Impact 

249 Marine mammals have very good underwater hearing and as a consequence are sensitive to 

increased underwater noise (Koschinski et al., 2003; Thomsen et al., 2006; Madsen et al., 

2006). Cetaceans rely heavily on sound to feed, navigate and to interact socially. Sound 

travels much further underwater than in air, and anthropogenic noise has the potential to 

affect marine mammals at relatively large distances from the source. 

250 Reported responses by marine mammals to increased anthropogenic noise (Weilgart, 2007) 

include the following: 

 Changes in foraging/diving behaviour, swim speed, respiration or vocalisation, stress 

levels; 

 Displacement/avoidance; 

 Hearing damage (temporary and permanent); and 

 Stranding/death. 

Characterisation of Impact 

251 As noted in Table 14.13, there are proposed waterfront developments located at both 

Edinburgh and Dundee (Port of Dundee Expansion and Edinburgh Harbour Master Plan). 

These developments, along with the Neart na Gaoithe (NnG) and Firth of Forth Phase 1 

(Alpha and Bravo) (FoF) offshore wind farms construction, maintenance and operation, and 

decommissioning, may have implications for vessel traffic in both the Firths of Tay and Forth, 

particularly during construction when vessel activity local to these areas may increase. Use 

of pleasure craft may also increase due to the presence of these developments, potentially 

increasing collision risk and disturbance impacts to marine mammals. The frequency and 

sound levels produced by an increase in vessel movement will be dependent on vessel size, 

type, and the speed of vessel movements (see Chapters 19 and 11). Modelling for the Inch 

Cape Project only (Section 14.7.1) predicts that 90 dBht (harbour porpoise) noise level ranges 

from individual large vessels are predicted to be no greater than 22 m, with ranges for other 

species being smaller. Acclimatisation to vessel presence and noise has been observed in 

some species (Koschinski and Culik, 1997; Richardson et al., 1995, Laist, 2001; Sini et al., 

2005; Leung and Leung, 2003). It is predicted that other offshore projects will utilise vessels 

of a similar nature to the above. 
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252 With regards to the Edinburgh Waterfront Development, new facilities will be installed at 

Leith Docks, Western Harbour and Granton Harbour. It is likely that the construction works 

associated with these developments will have the potential to disturb marine mammals 

using coastal waters, such as seals and bottlenose dolphins. However, it is expected that 

disturbance to the marine environment will be localised and temporary. Other 

developments are considered to be of a sufficiently long distance from the Development 

Area and Offshore Export Cable Corridor, or there are no noisy or otherwise disturbing 

activities that may impact on marine mammals predicted to occur in relation to the Project 

(see Table 14.13), for there to be a cumulative effect on marine mammals. 

253 It is considered possible that increased levels of underwater noise from non-piling 

construction activities such as dredging and rock placement may result in a combined impact 

on marine mammals with implications for levels of disturbance. Figure 14.11 (Section 14.7.1 

– Effects of Construction) has shown that rock placement and trenching are the most likely 

non-piling activities to cause disturbance (associated with development of an offshore wind 

farm) with potential impact zones out to 140 m from the source of the noise. 

254 The cumulative potential range of impact from activities other than piling associated with 

the offshore projects and plans listed for cumulative impact assessment consideration are 

considered likely to be very restricted.  

Significance of Impact 

255 It is possible that during the construction and operation phases of the projects listed in Table 

14.13, marine mammals may be temporarily disturbed. However, as this disturbance is likely 

to be temporary, and there is likely to be suitable alternative supporting habitat during 

periods of disturbance, it is concluded that the potential for cumulative impacts on marine 

mammals from increased underwater noise (non-piling) is of a low magnitude, of a 

temporary (medium term) duration and thus a minor impact.  

Increased Noise (Piling) during Construction of the Inch Cape, Firth of Forth Phase 1 and 

Neart na Gaoithe Offshore Wind Farms 

Overview of Impact 

256 Piling has the potential to lead to physical injury or lethal effects, auditory injury and/or 

displacement of marine mammals. Noise propagation (INSPIRE modelling) has been used to 

quantify which projects have the potential for cumulative risks of physical injury and 

displacement, and a population level assessment has been carried out to assess the long 

term effects on harbour seals, grey seals and bottlenose dolphins. 

257 Analysis of the 75 dBht (species) contours identified the projects which have the potential to 

cause a cumulative impact to marine mammals utilising the waters of the Firth of Forth and 

Tay through increased underwater noise due to piling at the Inch Cape, Firth of Forth Phase 

1 and Neart na Gaoithe offshore wind farms.  

258 According to the proposed construction timelines of the three FTOWDG offshore wind farms 

(Inch Cape, Firth of Forth Phase 1 and Neart na Gaoithe Offshore Wind Farms) (summarised 
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in Table 14.14 below), piling has the potential to be carried out at two of the three projects 

in 2015 (Neart na Gaoithe and Firth of Forth Phase 1) and at the three projects in 2016. To 

ensure that this cumulative impact assessment is inclusive of a potential slip in project 

timelines of any or all of the three projects, the impact assessment has been undertaken 

assuming piling activity on all three projects for five years from 2014 to 2018. It is recognised 

that piling activity on all three projects in all five years is extremely unlikely, and thus this 

assessment is very likely to over-estimate cumulative impacts. However, displacement has 

the potential to occur over relatively large areas for each project and thus the impact radii 

from piling at locations within two or three projects will overlap. It is considered that the 

complexity of attempting to model distinct piling phases of individual projects is not 

warranted when considered against the uncertainties detailed in Appendix 14B, Table 

14B.11. 

Table 14.14: Construction Timelines of the FTOWDG Projects  

Offshore Wind farm 

Year 

2014 2015 2016 2017 2018 

Neart na Gaoithe      

Firth of Forth Phase 1      

Inch Cape      

Potential for programme slippage      

 

259 It is recognised that the European Offshore Wind Deployment Centre (Aberdeen Bay) and 

offshore wind projects in the Moray Firth will also use piling, and could contribute to a 

cumulative impact for bottlenose dolphin due to the known movement patterns of the east 

coast population. This potential impact to bottlenose dolphins has been assessed through 

population impact modelling scenario J - ‘Extreme to include 100 per cent breeding failure’ 

(see Appendix 14B, Section 14B.5.5). 

Characterisation of Impact 

260 A detailed assessment of the potential cumulative impact of piling at the Inch Cape, Firth of 

Forth Phase 1 and Neart na Gaoithe offshore wind farms is presented in Appendix 14B and 

illustrated in Appendix 14C. 

261 Noise modelling was undertaken by Subacoustech Environmental Ltd to predict the 

exposure of marine mammals to piling noise from the three FTOWDG offshore wind farms 

(see Chapter 11). dBht (species) and SEL contours were modelled. Details of how the piling 

impact assessment has been undertaken and the detailed impact assessment are provided 

in Appendix 14B and illustrated in Appendix 14C. 
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262 As described in Section 14.7 above, predicted noise contours at 5 dBht (species) increments 

out to 50 dBht (species) were generated for piling activity during construction at the 

Development Area to inform the assessment of displacement of marine mammal species 

(presented below in Table 14.18 as in column ‘Number of animals predicted to exhibit some 

form of behavioural response out to 50 dBht (species) from piling at the Inch Cape Project 

only (Scenario 1a to Scenario 4)’). However, these contours were not available to inform the 

equivalent displacement assessment for the Neart na Gaoithe and Firth of Forth Phase 1 

projects. For these latter two projects, only 130, 90 and 75 dBht (species) contours were 

available, with no 5 dBht increments and no further contours after 75 dBht (species).  

263 In order to undertake comparative cumulative modelling, the assessment for the Inch Cape 

Project only was conducted using only the 130, 90 and 75 dBht (species) contours. The results 

of using this methodology are presented in Table 14.18 below in column ‘Number animals 

predicted to exhibit up to mild behavioural avoidance (75 dBht (standardised)) at the Inch 

Cape Project only (Scenario 1a to Scenario 4)’. The difference in the numbers of individuals 

with the potential to be affected reflect the curtailment of behavioural response predicted 

to 75 dBht (species), and assigning all behavioural response between 90 and 75 dBht (species) 

a displacement value predicted from 75 dBht (species). It is expected that fewer animals will 

be predicted to respond in this latter case as 75 dBht (species) and 90 dBht (species) lie at 

either end of the steepest part of the dose response curve (see Appendix 14B, Figure 14B.6). 

The modelling to inform the cumulative assessment was therefore carried out using the 

‘standardised’ methodology reflecting the availability of 130, 90 and 75 dBht (species) 

contours (see Appendix 14B for full details of methodology).  

264 Noise modelling was undertaken at two different locations within each of the three 

FTOWDG offshore wind farms (see Figure 14.15 below for modelled piling locations). The 

most sensitive location (that closest to areas of greatest animal density) was used for each 

species. 
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Figure 14.15: Noise Modelling Locations for Cumulative Assessment 
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265 The following piling scenarios, detailed in Table 14.15, were modelled at the most sensitive 

piling locations for each species (see Appendix 14B, Section 14B.5). The most likely piling 

duration at each piling location was used for the cumulative impact modelling. 

Table 14.15: Details of the Scenarios Used for Predicting Cumulative Impacts of Piling 

Noise on Marine Mammals 

Scenario Location Number of piles per 24 h Species modelled 

5a F3 IC + F5 NnG + F1A FoF Two piles at Inch Cape (IC), 
one pile at NnG, one pile at 
FoF 

Bottlenose dolphin 

Minke whale 

5b F4 IC + F5 NnG + F1A FoF Harbour seal 

Grey seal 

5c F3 IC + F5 NnG + F2 FoF Harbour porpoise 

5d F4 IC + F5 NnG + F2 FoF White-beaked dolphin 

6 F3 IC + F4 IC + F5 NnG + F6 
NnG + F1A FoF + F2 FoF 

Two piles at F3, two piles at 
F4, two piles at NnG (one at 
F5, one at F6), two piles at 
FoF (one at F1A, one at F2) 
location 

All 

 

266 Scenario 5 is thought to represent the most likely cumulative piling scenario (one piling 

vessel per project). Noise contours were generated as part of the FTOWDG package of works 

discussed previously (see Table 14.1) from piling two piles at one location at the Inch Cape 

Development Area, one pile at Firth of Forth Phase 1 and one pile at Neart na Gaoithe within 

one 24 hour period (Scenario 5a to 5d in Table 14.15).  

267 Scenario 6 is thought to represent the worst case cumulative piling scenario (two piling 

vessels per project). Noise contours were generated from piling four piles at the Inch Cape 

Development Area (two at each of two locations) and one pile at each Firth of Forth Phase 1 

and Neart na Gaoithe location within one 24 hour period (Scenario 6 in Table 14.15).  

268 All marine mammals are predicted to have the potential to experience lethal effects at a 

maximum of six metres from each piling operation, and physical injury up to a maximum of 

40 m from each piling operation. It is very unlikely that marine mammals will be exposed to 

noise levels which have the potential to cause death/physical injury because a mitigation 

protocol has been developed by the SNCBs in order to reduce this risk to negligible levels 

(JNCC, 2010a), and which will be implemented by ICOL. Therefore cumulative death/physical 

injury is not discussed further within this chapter. 

269 The number of each species predicted to have the potential to be exposed to SELs sufficient 

to induce the onset of PTS and to have the potential to be displaced for Scenario 5 and 6 are 

provided in Table 14.16 and 14.17 below. These numbers were generated through the use of 
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SAFESIMM from SEL data files provided by Subacoustech and thus, unlike the behavioural 

displacement predictions, do not reflect a difference in methodology from that used for the 

Inch Cape Project alone.  

Table 14.16: Scenario 5: Number of Individuals and Proportion of Reference Population (%) 

Predicted to Develop PTS or Exhibit Behavioural Displacement (up to 75 dBht (species)) for 

Species as a Result of Piling Noise in the Cumulative Construction 

Species PTS Displacement (75 dBht 

(species))7 

n % n % 

Harbour seals 72 11.3 287 45.0 

Grey seals 737 10.4 2546 35.8 

Harbour porpoise 22 <0.1 555 0.3 

Bottlenose dolphin 4.3 4.4 15 15.3 

White-beaked dolphin 11 <0.1 59 0.3 

Minke whale 17 <0.1 467 0.3 

Table 14.17: Scenario 6: Number of Individuals and Proportion of Reference Population (%) 

Predicted to Develop PTS or Exhibit Behavioural Displacement (up to 75 dBht (species)) for 

Species as a Result of Piling Noise in the Cumulative Construction 

Species PTS Displacement (75 dBht 

(species))13 

n % n % 

Harbour seals 90 14.1 298 46.7 

Grey seals 969 13.6 2867 40.3 

Harbour porpoise 32 <0.1 577 0.4 

Bottlenose dolphin 4.8 4.9 17 17.3 

White-beaked dolphin 16 0.1 67 0.3 

Minke whale 24 <0.1 545 0.3 

 

Significance of Impact 

270 Potential significance of the impacts described above was also investigated at the population 

level for the SAC species – harbour seal, grey seal and bottlenose dolphin. 

                                                           
7 Numbers calculated using the ‘standardised’ method from 130, 90 and 75 dBht (species) contours only 
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Harbour Seal 

271 Population modelling (detailed in Appendix 14D and summarised in Section 14.7.1 above for 

Inch Cape Development Area only) indicates that there is little difference between baseline 

and construction scenarios (Figure 14.13 above) therefore it was concluded that the long 

term impacts from piling on harbour seals at the population level are likely to be minor. 

Illustrative modelling has been undertaken, with impacts starting in 2008 in order to address 

the declining harbour seal population to allow modelling to be undertaken against a 

population (see Appendix 14B for details). This modelling takes into account a potential 

cumulative five year period of piling activity.  

272 It should be noted that it may not be possible to measure any added loss that activities at 

the FTOWDG offshore wind farm developments might have on the population in the long-

term because by the time piling is due to commence the harbour seal population is likely to 

be of negligible size (Appendix 14D). In conclusion, based on the assumptions above, impacts 

on the harbour seal population are likely to be minor in the long term. 

Grey Seal 

273 The 2012 PBR (i.e. the number of animals that can be removed from the population in that 

year without causing a decline) for grey seals in the ECMA is 277 (The Scottish Government, 

2013) If it is assumed that 25 per cent of the animals predicted have the potential to be 

exposed to SELs sufficient to induce the onset of PTS are lost from the population, or 

‘harvested’, this would equate to removal of 184 (Scenario 5) and 242 (Scenario 6) 

individuals from the population depending on the scenario (Appendix 14B, Section 14B.5.2). 

This is equivalent to 67 - 87 per cent of the current PBR. Therefore, the potential impact of 

PTS onset at the population level is within the allowed ‘take’ (PBR) for both cumulative 

construction scenarios, and therefore is not predicted to cause a decline in the ECMA 

population. 

274 Modelling undertaken has predicted 35.8 to 40.3 per cent of the grey seal reference 

population may exhibit behavioural responses to piling noise out to 75 dBht (harbour seal); 

This equates to a major impact at 75 dBht (harbour seal) in the medium term which could 

have the potential to impact population size in the long term due to a reduction in breeding 

success for the duration of piling activities.  

275 Due to the conservative approach taken to modelling potential impacts, these numbers of 

animals exhibiting behavioural responses are considered to be highly conservative and are 

likely to represent an over-estimation of the number of animals affected.  

276 Displacement is not expected to have the same effect on grey seals as it might have on a 

species which does not travel so extensively, and thus the reduction in breeding success is 

expected to be lower than for a species such as harbour seal. Given that the grey seal 

population in the ECMA is thought to be increasing (Appendix 14A, Section 14A.2.3), there is 

likely to be suitable alternative habitat for feeding and hauling out therefore it is considered 

unlikely that behavioural impacts will have a long-term impact at the population level. 
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Therefore the overall assessment of long term significance at a population level on grey seals 

for behavioural effect and PTS onset is likely to be minor. 

Bottlenose Dolphin 

277 Outputs of the cumulative effects population modelling presented in Appendix 14B, Section 

14B.5.4 (‘Auditory Injury and Displacement for Cetaceans’) indicate that it is likely that there 

will be no population level effects of cumulative piling activity from Scenario 5 and 6 on the 

size of the east coast bottlenose dolphin population over a period of 25 years, and therefore 

in the long term, including after the 25 year modelled period. The majority of the model runs 

had final population sizes after 25 years in the 200 individuals bin, i.e. the same population 

size as the baseline scenario. Therefore, significance at the population level in the long term 

is predicted to be minor. 

278 An additional ‘extreme’ cumulative scenario in which all calves were harvested following 

each year of construction was also modelled to attempt to illustrate the potential impact of 

concurrent piling at both the FTOWDG, Moray Firth (Beatrice Offshore Wind Farm and the 

Moray Firth R3 Zone 1 (Eastern Development Area)) and Aberdeen Bay (European Offshore 

Wind Deployment Centre) offshore wind farm developments. All five cumulative projects lie 

within range of the east coast of Scotland bottlenose dolphin population. This is presented 

as Scenario J - ‘Extreme to include 100 per cent breeding failure’ in Appendix 14B, Section 

14B.5.5. The construction years used included 2014 to 2018. The outputs indicate that it is 

possible that the cumulative piling activity described may result in a small effect at the 

population level (the majority of the model runs had final population sizes after 25 years of 

160 individuals). Whether this would be detectable given the likely confidence interval 

associated with any population estimate (e.g. the 95 per cent highest posterior density 

intervals associated with the current population estimate of 195 individuals are 162-253; 

Cheney et al., 2012) is unclear. 

279 When compared to the baseline scenario without construction related impacts shown in 

Figure 14.7, Section 14.5.3 above, population level modelling indicates that the impact of 

PTS onset (minor impact, medium duration) and behavioural displacement (moderate 

impact, medium duration) are unlikely to cause a decline at the population level in the long 

term (25 years). The overall impact on the bottlenose dolphin population is therefore 

considered to be minor in the long term.  

280 Potential effects on the non-SAC species (harbour porpoise, white-beaked dolphin and 

minke whale) are predicted to be of low magnitude (less than 10 per cent of the population 

will be affected) for both PTS onset and behavioural response. Thus, combined with the 

medium term duration (piling years), the predicted impacts are minor for all species. 

281 Table 14.18 below shows a summary of the level of significance of potential behavioural 

impacts occurring as a result of piling at the Inch Cape Development Area, Firth of Forth 

Phase 1 and Neart na Gaoithe Wind Farms. Table 14.19 provides a summary of the potential 

PTS onset impacts from the same cumulative projects. 
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Table 14.18: Summary of Predicted Impacts of Displacement from Piling at the Inch Cape Development Area and Cumulatively with Neart na 

Gaoithe and Firth of Forth Phase 1 Offshore Wind Farms 

European 
Protected 

Species 

Number of 
animals predicted 

to exhibit some 
form of 

behavioural 
response out to 50 
dBht from piling at 

Inch Cape 
Development Area 
only (Scenario 1 to 

Scenario 4) 

Predicted impact 
–at Inch Cape 
Development 

Area at 
population level 

Number animals 
predicted to exhibit 

up to mild 
behavioural 

avoidance (75 dBht 
(standardised)) at Inch 

Cape Development 
Area only (Scenario 1a 

to Scenario 4) 

Predicted impact 
–at Inch Cape 
Development 

Area at 
population level 

No. animals 
predicted to 

exhibit up to mild 
behavioural 
avoidance 

(cumulative - 75 
dBht 

(standardised)) for 
cumulative 

scenarios (5 and 6) 

Predicted impact 
– cumulative at 
population level 

Harbour seal 322-340 Major (medium 
term) but minor at 
population level in 
the long term 

239-257 Major (medium 
term) but minor at 
population level in 
the long term 

287-298 Major (medium 
term) but minor at 
population level in 
the long term 

Grey seal 3,058-3,212 Major (medium 
term) but minor at 
population level in 
the long term 

2,380-2,507 Major (medium 
term) but minor at 
population level in 
the long term 

2,546-2,867 Major (medium 
term) but minor at 
population level in 
the long term 

Harbour 
porpoise 

486-556 Minor  266-326 Minor (medium 
term) 

555-577 Minor  

Bottlenose 
dolphin 

15-19 Moderate (medium 
term) but minor at 
the population level 
in the long term 

10-13 Moderate (medium 
term) but minor at 
the population 
level in the long 
term 

15-17 Moderate (medium 
term) but minor at 
the population 
level in the long 
term 
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European 
Protected 

Species 

Number of 
animals predicted 

to exhibit some 
form of 

behavioural 
response out to 50 
dBht from piling at 

Inch Cape 
Development Area 
only (Scenario 1 to 

Scenario 4) 

Predicted impact 
–at Inch Cape 
Development 

Area at 
population level 

Number animals 
predicted to exhibit 

up to mild 
behavioural 

avoidance (75 dBht 
(standardised)) at Inch 

Cape Development 
Area only (Scenario 1a 

to Scenario 4) 

Predicted impact 
–at Inch Cape 
Development 

Area at 
population level 

No. animals 
predicted to 

exhibit up to mild 
behavioural 
avoidance 

(cumulative - 75 
dBht 

(standardised)) for 
cumulative 

scenarios (5 and 6) 

Predicted impact 
– cumulative at 
population level 

White-
beaked 
dolphin 

43-51 Minor  20-27 Minor (medium 
term) 

59-67 Minor  

Minke whale 500-543 Minor  327-361 Minor (medium 
term) 

467-545 Minor  
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Table 14.19: Summary of Potential PTS Onset Impact from Piling at the Inch Cape Development Area and Cumulatively with Neart na Gaoithe 

and Firth of Forth Phase 1 Offshore Wind Farms 

European Protected 
Species 

Number of animals 
modelled to exhibit PTS 
onset from piling at the 
Inch Cape Development 
Area only (Scenario 1 to 

Scenario 4) 

Predicted impact – at the 
Inch Cape Development 
Area at population level 

Number of 
animals modelled 

to exhibit PTS 
onset for 

cumulative 
scenarios (5 and 

6) 

Predicted impact – cumulative at 
population level 

Harbour seal 47-78 Minor (47) to Moderate (78) 
(medium term) but minor at 
population level in the long 
term 

72-90 Moderate (medium term) but minor at 
population level in the long term 

Grey seal 478-822 Moderate (medium term) but 
minor at population level in the 
long term 

737-969 Moderate (medium term) but minor at 
population level in the long term 

Harbour porpoise 16-30 Minor (medium term) 22-32 Minor  

Bottlenose dolphin 1.2-2.9 Minor (medium term) and 
minor at the population level in 
the long term 

4.3-4.8 Minor (medium term) and minor at the 
population level in the long term 

White-beaked dolphin 7-13 Minor (medium term) 11-16 Minor  

Minke whale 13-24 Minor (medium term) 17-24 Minor  
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Table 14.20: Summary of Potential Impacts Occurring as a Result of Cumulative 

Construction Scenario Piling Noise on the Relevant Marine Mammal Receptors 

Receptor Potential Impact: Piling at IC, FoF and NNG 

Harbour seal Moderate (PTS onset) and Major (behavioural avoidance) in the medium term but 
likely Minor impact in the long term (illustrative modelling has been carried out 
because current population projections predict that the harbour seal population 
will be of negligible size at the start of the actual piling period). 

Grey seal Moderate (PTS onset) and Major (behavioural avoidance) (medium term). 
Population comparisons to current PBR predicts Minor impacts (long term). 

Harbour 
porpoise 

Minor for both PTS onset and behavioural avoidance. 

Bottlenose 
dolphin 

Minor (PTS onset) and Moderate (behavioural avoidance) (medium term) but 
population modelling predicts Minor impact at the population level (long term). 

A potentially un-measurable reduction in population size may occur if piling 
schedules of the FTOWDG, Aberdeen Bay and Moray Firth projects coincide and 
the combined impacts result in complete failure of the entire population to raise 
young for five years. Given the highly precautionary nature of the population 
modelling (detailed in Table 14B.11), it is considered highly unlikely that this 
degree of breeding failure would occur. 

White-
beaked 
dolphin 

Minor for both PTS onset and behavioural avoidance. 

Minke whale Minor for both PTS onset and behavioural avoidance. 

 

Increased Vessel Movement - Collision Risk and Barrier Effect  

Overview of Impact 

282 Cumulative construction, maintenance and operation, and decommissioning phases of 

offshore developments in the east of Scotland may result in increased vessel traffic across 

the region, in both coastal and offshore waters. This could lead to potentially higher risk of 

collision and potential barrier effect. A generic assessment of impact of increased vessel use 

is presented here. It is likely that the greatest vessel use will be during the construction and 

decommissioning phases of offshore wind projects, particularly during the installation, and 

removal, of foundation structures. The potential effects of decommissioning are considered 

to be equivalent to and potentially lower than the worst case effects assessed for the 

construction phase. Non-offshore wind projects listed in Table 14.13 are not predicted to 

cause a significant increase in vessel movement or vessel movement will be very locally 

restricted. Offshore wind projects outwith the Firth of Forth and Tay are considered to be 

sufficiently distant from the Inch Cape Project not to constitute a potential cumulative 

impact. The focus has therefore been on FTWODG projects. 
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Characterisation of Impact 

283 It is likely that FTOWDG construction periods will overlap, therefore it can be assumed that 

increased vessel traffic use will overlap. Table 14.14 illustrates predicted overlap of 

construction activities of the FTOWDG offshore wind farms starting in 2014 (likely 

foundation installation years shaded grey, to start in 2015). 

284 It is predicted that vessels used for construction, operation and maintenance, and 

decommissioning activities for the FTOWDG offshore wind farms will use a pre-defined 

corridor, and will move in a predictable manner thereby maximising predictability and 

detection by marine mammals. Increased vessel use is therefore considered likely to have a 

limited effect on marine mammals either as a barrier to movement, or increased collision 

risk. Potential to impact individuals is highest when animals move into close proximity with 

vessels.  This is considered unlikely.  

285 It is expected that the cumulative effect of increased construction and maintenance vessel 

traffic will not be markedly above the existing levels of vessel traffic currently using waters 

to the east of Scotland. Therefore, although of a long-term duration, impacts to marine 

mammals are expected to be of a low magnitude. 

Significance of Impact 

286 The cumulative effect of increased collision risk and barrier to movement from increased 

vessel movements and presence, particularly during the construction phase of offshore 

developments throughout the region, is considered to be localised, of a low magnitude 

(effecting less than 10 per cent of the population), of a medium duration for construction 

vessels and long term for operation and maintenance vessels. Thus the impact is minor 

overall.  

Increased Vessel Movement – Use of Ducted Propellers 

Overview of Impact 

287 Cumulative construction, maintenance and decommissioning phases of the FTOWDG 

offshore wind farms in the east of Scotland may result in increased vessel traffic across the 

region, in both coastal and offshore waters, leading to a potentially higher risk of corkscrew 

injury to marine mammals from ducted propellers. It is likely that the greatest vessel use will 

be during the construction and decommissioning phases of the FTOWDG offshore wind 

farms, particularly during installation of foundation structures, and that these vessels will 

use ducted propellers. Offshore wind farm projects out with the Firth of Forth and Tay are 

considered to be sufficiently distant from the Project not to constitute a potential 

cumulative impact. Construction of non-wind farm developments along the coast, detailed 

in Table 14.13 above, are unlikely to require the use of vessels utilising ducted propellers.  

288 The focus has therefore been on offshore wind farm projects within the Firths of Forth and 

Tay area. Cumulative construction and maintenance phases of offshore developments may 

result in increased vessel traffic across the region (see assessment for collision risk and 

barrier effect directly above). This increase is likely to occur in both coastal and offshore 

waters and therefore increase risk of exposure of harbour and grey seals to corkscrew injury. 
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Characterisation of Impact 

289 As discussed in Section 14.7.1, the precise nature of the vessels to be used for the 

construction, operation and maintenance and decommission phases of the offshore wind 

farms has yet to be determined. It is possible and likely that a number of vessels used will 

employ a ducted propeller system for maintaining position and travelling at slow speeds. A 

worst case scenario would be that a number of vessels using ducted propellers would be 

commuting between the FTOWDG offshore wind farms and their respective construction 

ports on a daily basis. Other projects listed in Table 14.13 are not predicted to cause a 

significant increase in vessel movement (using ducted propellers) as they are more restricted 

in nature, therefore the focus has been on offshore wind projects. 

290 As with the previous assessments presented within this chapter, the species considered to 

be at particular risk is harbour seal. 

Significance of Impact 

291 The JNCC (endorsed by SNCBs) has provided advice (Table 14.12) relating to the potential for 

corkscrew injury to seals and proposed offshore developments (JNCC et al., 2012). They 

consider that if an activity is to take place within 30 nm of a harbour seal SAC, animals 

inhabiting the area are at a medium risk of injury. Most cumulative sites are within 30 nm. 

However, vessels commuting to and from the sites have the potential to pass within four 

nautical miles of the SAC boundary and therefore have the potential to pose a high risk. 

Precise details of vessels to be used and construction ports for the projects being assessed 

are yet to be determined but it is likely that some will involve travel within this distance. 

However, as the number of seals associated with the Firth of Tay and Eden Estuary SAC are 

so low (and declining) the number of individual animals at risk is also considered to be low as 

there are few animals to have the potential to interact with a ducted propeller. 

292 The cumulative effect of increased risk to harbour seals from increased exposure to ducted 

propellers of the offshore developments construction throughout the region is therefore 

considered to be uncertain, of a likely medium magnitude (reflecting the number of 

construction vessels passing within four nautical miles), of a medium duration (construction 

years) and impact is therefore considered to be moderate. As described in Section 14.7.1, by 

comparison of the magnitude of predicted medium term impacts from the increased risk of 

corkscrew injury due to the use of ducted propellers with those from piling related noise, 

and consideration of the parameters used in the population modelling undertaken for the 

later to predict long term impacts, corkscrew injury is likely to pose a minor impact in the 

long term upon the harbour seal population of the ECMA.  

293 For the operational phases, the number of vessels involved will be less, and so of likely low 

magnitude, long term duration and therefore minor impact.  

294 The vessels commuting to and from the offshore developments, will not pass within four 

nautical miles of a grey seal SAC and therefore present a low risk of cork screw injury to grey 

seals according to JNCC guidance (Table 14.12). The cumulative impact for grey seals is 

therefore considered to be of low magnitude, medium term and thus be minor. The long 
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term, population level impact of this increased risk during construction is also considered to 

be minor. 

Toxic Contamination 

Overview of Impact 

295 Marine mammals can be exposed to contaminants directly through their skin and indirectly 

through the consumption of contaminated prey, potentially causing illness and/or death. As 

apex predators, marine mammals are particularly at risk from bio-accumulation of 

contaminants in the food chain. To date, most research in this area has concentrated on 

heavy metals, POPs and PAHs. 

296 Accidental incidents involving the release of chemicals into the marine environment may 

involve vessel collisions and accidental spillages. Once an offshore project is operational, 

leaching of toxic compounds from sacrificial anodes, leaking of corrosion inhibitors, 

antifouling paints, vessel fuel or the loss of hydraulic fluids may result in toxic contamination 

of the water column.  

297 The heavy metals of greatest importance to marine mammals species are cadmium, lead, 

zinc and mercury, all of which bio-accumulate and are frequently found in high 

concentrations in the liver, kidney and bone. Marine mammals produce proteins 

(metallothioneins) which are involved in the homeostasis of essential metals (zinc and 

copper) and detoxification of non-essential metals (cadmium and mercury); therefore, 

marine mammals can tolerate relatively high levels of some metals in their diet (Das et al., 

2000). Heavy metal contamination has been associated with POP build up in fatty tissues, 

which are often resistant to metabolic degradation, resulting in high levels being found in 

the blubber of marine mammals. POPs are thought to affect the immune and hormonal 

systems, thereby having the potential to impact reproductive success. 

Characterisation of Impact 

298 An increase in vessel traffic from cumulative offshore projects may result in an increased risk 

of accidental vessel collision within the Firths of Forth and Tay area. In general, vessel 

collision, both with other vessels and with offshore installations, may result in the accidental 

release of chemicals such as fuel. Additionally, accidental spillage of polluting chemicals such 

as lubricants and anti-corrosion agents may occur due to human error or technical failure 

and without the involvement of a vessel collision.  

299 Should an accidental incident occur where chemicals are released into the marine 

environment, it is environmental best practice for emergency procedures to be in place to 

minimise environmental effects where possible; this may include the use of spill kits to 

enable containment and treatment of spillages. 

300 In a worst case scenario where a vessel collision may result in the release of significant 

volumes of pollutants, potential impacts to marine mammals may include illness and death 

from ingestion and direct contact with chemicals, or indirect effects through the 

consumption of contaminated prey species. 
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Assessment of Significance 

301 All materials used in the construction, operation and decommissioning of cumulative 

projects listed in Table 14.13 are likely to be certified as safe for use within the marine 

environment. It is likely that antifouling paints, amongst other potential contaminants, are 

already widely used by existing marine infrastructure and vessels in the Firth of Forth and 

Tay; therefore detectable increases in potential contaminants cumulatively are considered 

unlikely.  

302 Vessels will use predefined routes and will travel at slow speeds to reduce this risk where 

possible.  

303 The probability of such an event occurring is deemed highly unlikely. As the greatest 

increase in vessel movements will be during the construction phase, the increased risk of 

toxic contamination will predominantly be during the construction phase and therefore of a 

temporary nature (see Chapter 19). 

304 The impact of increased risk of accidental pollution incidents to marine mammal species is 

considered of a low magnitude (effect <10 per cent reference population), of a temporary 

(medium term) duration (highest during construction years), and therefore is predicted to be 

minor. 

Indirect Impacts from Changes in Prey Availability - EMF and Subsea Infrastructure 

Associated with the Offshore Developments within the Forth of Tay Area 

Overview of Impact 

305 Indirect impacts of prey species habitat disturbance and EMF may have an impact on the 

availability of marine mammal prey species. These potential impacts are considered to be 

most relevant to cumulative wind farms within the Firth of Forth and Tay, and not the other 

projects identified within Table 14.13. The distribution and abundance of these species may 

change throughout the lifecycle of the Inch Cape, Neart na Gaoithe and Firth of Forth Phase 

1 offshore wind farms. It is considered that changes in the distribution and abundance of 

marine mammal prey species due to changes in habitat (due to subsea infrastructure) are 

likely to be local to the Development Areas only and most likely to occur during the 

construction and decommissioning phases. Impacts due to EMF are likely to occur only 

during the operational phase. 

Characterisation of Impact 

306 Fish species occurring within the Development Areas will likely experience localised 

disturbance and displacement during the construction phases, potentially locally affecting 

fish distribution and abundance.  

307 During proposed operation of the wind farms within the Firth of Forth and Tay, changes in 

EMF may also influence fish behaviour within very close proximity of the operational cables. 

However WTG presence may attract fish species and act as a fish aggregating device.  
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Assessment of Significance 

308 It is likely that during the impact piling phases of the cumulative offshore wind projects 

within the Firth of Forth and Tay, marine mammals will forage outwith the wind farm sites 

due to the direct impacts of increased underwater noise and disturbance. Additional 

disturbance and displacement from the export cable route due to cable laying/protection is 

therefore likely to be limited to localised regions of the inshore areas of the Firth of Forth 

and Tay through which the export cables will be routed. It is also predicted to be of a 

temporary nature. 

309 Section 14.7.1 “Effects of Construction Indirect Impacts - Changes in the Availability of Prey 

Species” has set out the predicted impact associated with changes in prey availability and it 

is considered these conclusions are likely to hold true for other offshore wind development 

in the Firths of Forth and Tay area. 

310 Animals are likely to forage outwith the development footprints during construction (piling) 

years and the mobile nature and large foraging range of marine mammals and prey species, 

in addition to the availability of alternative marine mammal foraging habitat located 

elsewhere within the North Sea, have been taken into account in the assessment of 

significance of effect. The potential for cumulative impacts to marine mammals from 

changes in the distribution and abundance of prey species from offshore wind projects in 

the Firth of Forth and Tay is deemed to be of a low magnitude (<10 per cent reference 

population), of a medium (changes in prey species habitat) to long (potential impacts from 

EMF) term duration, and therefore predicted to be minor. 

311 Consideration of the potential impact arising from EMF has taken the mobile nature and 

large foraging range of marine mammals and prey species into account, in addition to the 

availability of alternative marine mammal foraging habitat located elsewhere within the 

North Sea. 

312 Given the very small potential impact range from EMF emanating from cables predicted for 

this potential impact in Section 14.7.1 “Effects of Construction – Indirect Impacts: Changes in 

the Availability of Prey Species”, it is considered these conclusions are likely to hold true for 

other offshore wind development in the Firths of Forth and Tay area. 

313 The cumulative impacts of EMF on marine mammal as a consequence of impact upon prey 

species are considered to be of low magnitude, of long-term duration, of a localised nature 

and are therefore to be of minor. 

14.11 Mitigation 

314 The marine mammal assessment has assessed worst case scenario impacts of the Project in 

isolation and cumulatively. This assessment has concluded that the long term impacts to the 

marine mammal within the Development Area and Offshore Export Cable Corridor from the 

Project related activities will be of no more than minor. For the purposes of this assessment, 

only effects indicated as Major and Moderate/Major are considered to be significant (see 

Section 14.6).  
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315 Based on the outputs from this impact assessment, it has been concluded that the 

Embedded Mitigation detailed in Section 14.4.1 is appropriate. No Addition Mitigation is 

proposed for the Project. It should be noted that alternative mitigation techniques will be 

investigated prior to the finalisation of the construction method statement. Approaches will 

be confirmed following consultation with regulatory organisations. Adoption of any 

mitigation measures will be subject to an assessment of technical and commercial feasibility. 

Monitoring 

316 Recent developments in the use of passive acoustic monitoring may enable deployment of 

effective mitigation, management and monitoring measures throughout the construction 

period of the Wind Farm and OfTW and associated infrastructure. Employment of 

alternative mitigation techniques will be investigated prior to the finalisation of the 

construction method statement and commencement of construction; management and 

monitoring approaches will be confirmed following consultation with regulatory 

organisations.  

317 It is anticipated that pre-, during and post-construction monitoring will provide valuable data 

regarding the predicted to actual effects of the Project on marine mammal species. 

Throughout the duration of offshore wind farm lifecycle, ICOL will work with Marine 

Scotland, TCE and FTOWDG to share marine mammal data, to inform and further develop 

best practice measures. 

14.12 Conclusions and Residual Impacts 

14.12.1 Development Area 

318 All Embedded Mitigation identified in Tables 11.22 and 11.23 has been included within the 

assessments above, and therefore in all cases the pre- and post-mitigation effects are the 

same and only the Post-Mitigation Effects (Residual Effects) have been presented in Table 

14.21 below. 

Table 14.21: Development Area: Summary of Effects  

Effect Receptor Residual  Effects 

Construction 

Disturbance from increased Noise 
(non-piling) 

All marine mammals Minor  

Displacement/PTS from piling All marine mammals Minor to major in the medium term, 
minor in the long term 

Collision risk and barrier effect 
from increased vessel movement  

All marine mammals Minor  
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Effect Receptor Residual  Effects 

Construction 

Use of ducted propellers leading 
to risk of corkscrew injury 

Seals 

Moderate (harbour seals) in the medium 
term, minor in the long term 

Minor (grey seals) 

Accidental pollution events All marine mammals Minor  

Changes in availability of prey 
species 

All marine mammals Minor  

Operation 

Disturbance from increased 
Anthropogenic Noise (non-piling) 

All marine mammals Minor  

Collision risk and barrier effect 
from increased vessel movement  

All marine mammals Minor  

Use of ducted propellers leading 
to risk of corkscrew injury 

Seals Minor for both harbour and grey seals 

Loss of habitat All marine mammals Minor  

Creation of habitat All marine mammals Minor  

Effects of EMF Cetaceans Minor  

Toxic contamination All marine mammals Minor  
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14.12.2 Offshore Export Cable Corridor 

319 All Embedded Mitigation identified above has been included within the assessments, and 

therefore in all cases the pre- and post-mitigation effects are the same and only the Post-

Mitigation Effects (Residual Effects) have been presented in Table 14.22 below. 

Table 14.22: Offshore Export Cable Corridor: Summary of Effects  

Effect Receptor Residual  Effects 

Installation 

Disturbance from increased Noise All marine mammals Minor  

Collision risk from increased vessel movement All marine mammals Minor  

Use of ducted propellers leading to risk of 
corkscrew injury 

Seals 
Minor for both harbour and 
grey seals 

Accidental pollution events All marine mammals Minor  

Operation 

Collision risk from increased vessel movement All marine mammals Minor  

Use of ducted propellers leading to risk of 
corkscrew injury 

Seals 
Minor for both harbour and 
grey seals  

Changes in availability of prey species All marine mammals Minor  

Effects of EMF Cetaceans Minor  
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14.12.3 Cumulative Impacts  

320 All Embedded Mitigation for the Project with other cumulative projects have been included 

within the assessments, and therefore in all cases the pre- and post-mitigation effects are 

the same and only the post mitigation effects have been presented in Table 14.23 below. 

Table 14.23: Cumulative Impacts: Summary of Effects 

Effect Receptor Post-Mitigation Effect 

Construction 

Total increased underwater noise (non-
piling) 

All marine mammals Minor  

Total increased underwater noise 
(piling) 

All marine mammals Minor to Major in the medium 
term, minor in the long term 

Collision risk and barrier to movement 
from increased vessel movement 

All marine mammals Minor  

Use of ducted propellers leading to risk 
of corkscrew injury 

Seals 

Moderate (harbour seals) in 
the medium term, minor in the 
long term 

Minor (grey seals) 

Toxic contamination All marine mammals Minor 

Operation 

Total increased underwater noise (non-
piling) 

All marine mammals Minor  

Collision risk and barrier to movement 
from increased vessel movement 

All marine mammals Minor  

Use of ducted propellers leading to risk 
of corkscrew injury 

Seals 
Minor for both harbour and 
grey 

Indirect impacts from changes in prey 
availability (including EMF) 

All marine mammals Minor 

Toxic contamination All marine mammals Minor 
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14.13 Habitats Regulations Appraisal 

14.13.1 Background 

Introduction 

321 The purpose of this section is to provide information to inform an Appropriate Assessment, 

following available and relevant guidance in assessing potential impacts which may arise 

during the construction, operation and decommissioning of the Project by: 

a) Identifying relevant Natura sites which include marine mammals as notified interest 

features and for which there is potential connectivity from activities associated with the 

Project. 

b) Identifying potential opportunities for these designated sites to be affected by activities 

associated with the Project ‘routes to impact’ associated with the construction, 

operation and decommissioning of the Project. 

c) Considering potential impacts in relation to notified interest features of identified 

Natura sites in relation to their conservation objectives. 

322 This section has been prepared following the process described in Section 4.8 and has been 

prepared to inform an Appropriate Assessment to be carried out by the Scottish Ministers, 

acting through Marine Scotland, in respect of the Project. 

In-combination Effects 

323 In addition to assessing impacts of the Project, the HRA assessment also assesses potential 

in-combination effects which may arise from other, existing (or foreseeable) 

developments/activities. The developments considered are listed in Section 14.10; Table 

14.13. 

324 However, SNH/JNCC advised in their response to the screening exercise (see Table 14.1) that 

“details of projects considered in assessing cumulative and in combination impacts - Marine 

Scotland and the local authorities will advise on the range of projects to consider under 

cumulative impact assessment for marine mammal species, with input from ourselves. We 

note that seal conservation and seal licensing is now legislated for under the Marine 

(Scotland) Act 2010. Shooting is still possible under licence from Marine Scotland, but there 

is no longer a 'netsmen's defence' to protect fishing nets or catches”. ICOL has taken the 

killing of seals under licence into account in the in-combination assessment for HRA through 

the consideration of PBR. 

325 Because the primary impact during construction of the Project will be from piling (see 

Section 14.7.1), in-combination effects other than piling have been assessed qualitatively 

rather than being assessed quantitatively as per piling impacts.  

326 The EU council directive 92/43/EEC on the Conservation of Natural Habitats and Wild Flora 

and Fauna (the Habitats Directive) requires member states to implement management 

measures to maintain or restore natural habitats and wild species listed on the Annexes of 

the directive.  
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Protected Areas 

327 A number of SACs have been designated for marine mammals which are within travelling 

distance (by the animal) of the Development Area and Offshore Export Cable Corridor (see 

Section 9.3.3). Movement of animals between the Forth and Tay area and these SACs is 

known to occur. 

328 Early consultation with Marine Scotland, JNCC and SNH identified potential SACs (with 

marine mammal notified interests) to be considered further (through the HRA screening 

exercise, see Table 14.1). SACs identified and agreed for further consideration are (see 

Figure 14.16 below): 

 Firth of Tay and Eden Estuary SAC – Common seal8 (Phoca vitulina); 

 Isle of May SAC – Grey seal (Halichoerus grypus);  

 Berwickshire and North Northumberland Coast SAC – Grey seals (Halichoerus grypus); 

andMoray Firth SAC – Bottlenose dolphin (Tursiops truncatus). 

329 The conservation objectives for each site under consideration are generic/the same and are 

provided below: 

 To avoid deterioration of the habitats of the qualifying species (listed below) or 

significant disturbance to the qualifying species, thus ensuring that the integrity of the 

site is maintained and the site makes an appropriate contribution to achieving FCS for 

each of the qualifying features; and  

 To ensure for the qualifying species that the following are maintained in the long term:  

o Population of the species as a viable component of the site; 

o Distribution of the species within the site; 

o Distribution and extent of habitats supporting the species;  

o Structure, function and supporting processes of habitats supporting the species; and 

o No significant disturbance of the species. 

                                                           
8 Harbour seal is the most frequently used common name for Phoca vitulina. In site qualifying interest lists 
(otherwise known as QUILS) the species is referred to as Common Seal. Common Seal must therefore be used 
in relation to the legislation (HRA and Conservation Objectives). 
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Figure 14.16: Marine Mammal SACs 
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Screening for Likely Significant Effect 

330 Screening for potential LSE has been undertaken in consultation with Marine Scotland, SNH 

and JNCC and the scope of the HRA agreed – as detailed in the screening document (Inch 

Cape Marine Mammal Screening Report – issued to regulators on the 28 August 2012). Table 

14.24 below details the conclusions of the screening stage for the relevant SACs. 
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Table 14.24: European Sites which are within the Potential Impact Zone of the Project for Marine Mammals, and Considered Would Suffer a LSE 

Special Area of 
Conservation 

Distance to 
the Inch Cape 
Development 

Area (km) 

Relevant 
Qualifying 

interest 
Status9 

Reason for 
Selection10 

Additional information 
Potential impact of the Project 

alone or in combination. 

Firth of Tay and 
Eden Estuary 

25 Common seal 
(Phoca 
vitulina) 

Unfavourable 
Declining 

The Firth of Tay 
and Eden Estuary 
supports a 
nationally 
important 
breeding colony of 
common seal 
(Phoca vitulina), 
part of the east 
coast population 
of common seals 
that typically 
utilise sandbanks. 
Around 600 adults 
haul-out at the 
site to rest, pup 
and moult, 
representing 
around 2% of the 
UK population of 
this species. 

Only 77 harbour seals were 
counted in August 2011. This 
was the lowest ever count for 
the Firth of Tay and represents 
11% of the mean count (670) 
between 1991 and 2002 (Duck 
and Morris, 2012). 

There is no apparent recovery of 
the dramatic decline in harbour 
seal numbers in the Firth of Tay 
and Eden Estuary SAC. 

Harbour seals normally feed 
within 40-50 km of their haul-out 
sites (SCOS, 2011). 

The northern tip of the 
Development Area is used by 
harbour seals for foraging (as are 
areas between the coast and the 
Development Area; Sparling et 
al., 2012). 

The primary impact is considered to 
be displacement from foraging areas 
and transit routes due to increased 
underwater noise from piling. This 
displacement is likely to occur for the 
duration of the piling activity, but is 
likely to be reversible once piling has 
stopped. 

Piling related noise could potentially 
cause the onset of PTS, however, 
lethal effect and physical injury are 
not predicted as Embedded 
Mitigation will allow animals to move 
outwith the range of potential injury. 

The use of ducted propellers in the 
inshore areas could potentially impact 
the population through potential 
corkscrew injury.  

Changes in habitat distribution and 
structure may also affect the 
distribution and abundance of 
harbour seal prey species in the 
medium term. 

                                                           
9
 Taken from http://gateway.snh.gov.uk/sitelink/index.jsp on 24/05/2012 

10
 Taken from http://jncc.defra.gov.uk/protectedsites/sacselection/SAC_searchpage.asp 
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Special Area of 
Conservation 

Distance to 
the Inch Cape 
Development 

Area (km) 

Relevant 
Qualifying 

interest 
Status9 

Reason for 
Selection10 

Additional information 
Potential impact of the Project 

alone or in combination. 

Isle of May 32 Grey seal 
(Halichoerus 
grypus) 

Favourable 
Maintained 

The Isle of May, 
lying at the 
entrance to the 
Firth of Forth on 
the east coast of 
Scotland, supports 
a breeding colony 
of grey seals. The 
site is the largest 
east coast 
breeding colony of 
grey seals in 
Scotland and the 
fourth-largest 
breeding colony in 
the UK, 
contributing 
approximately 
4.5% of annual UK 
pup production. 

SCOS tend to combine the Isle of 
May SAC pup production 
estimate with those from Fast 
Castle and the Firth of Forth 
islands colonies. This is 
presented as a ‘Firth of Forth 
colonies’ estimate (SCOS, 2011). 

Pup production in the Firth of 
Forth colonies was 4,249 in 
2010, a 5% increase on 2009 
(SCOS, 2011). 

Grey seals forage in the open sea 
and return regularly to haul out 
on land. They may range widely 
to forage and frequently travel 
over 100 km between haul-out 
sites. Foraging trips can last 
anywhere between one and 30 
days (SCOS, 2011). 

The whole of the proposed 
Development Area is used by 
grey seals for foraging (as are 
several other areas both 
between the coast and the 
Development Area and also 
offshore and to the south of the 
Development Area; Sparling et 
al., 2012). 

The primary impact is considered to 
be displacement from foraging areas 
and transit routes due to increased 
underwater noise from piling. This 
displacement is likely to occur for the 
duration of piling activity but is likely 
to be reversible once piling has 
stopped. 

Piling related noise could potentially 
cause the onset of PTS. 

The use of ducted propellers in the 
inshore areas could potentially impact 
the population through potential 
corkscrew injury.  

Because the grey seal population at 
this SAC is increasing (based on pup 
production estimates), viability of this 
population is unlikely to be affected 
by the Project in the long term (see 
Section 14.10.1 for assessment of the 
potential impacts of the Project). 

Changes in habitat distribution and 
structure may also affect the 
distribution and abundance of grey 
seal prey species in the medium term. 
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Special Area of 
Conservation 

Distance to 
the Inch Cape 
Development 

Area (km) 

Relevant 
Qualifying 

interest 
Status9 

Reason for 
Selection10 

Additional information 
Potential impact of the Project 

alone or in combination. 

Berwickshire and 
North 
Northumberland 
Coast 

52 Grey seal 
(Halichoerus 
grypus) 

Favourable 
Maintained 

This is an 
extensive and 
diverse stretch of 
coastline in north-
east England and 
south-east 
Scotland. There is 
variation in the 
distribution of 
features of 
interest along the 
coast. The north-
east England 
coastal section is 
representative of 
grey seal breeding 
colonies in the 
south-east of its 
breeding range in 
the UK. It is the 
most south-
easterly site 
selected for this 
species, and 
supports around 
2.5% of annual UK 
pup production. 

The ‘Firth of Forth colonies’ 
estimate is made up of the Isle of 
May, Fast Castle and the Firth of 
Forth islands estimates 
combined (SCOS, 2011). 

Pup production was 4,249 in 
2010, a 5% increase on 2009 
(SCOS, 2011). 

Grey seals forage in the open sea 
and return regularly to haul out 
on land. They may range widely 
to forage and frequently travel 
over 100 km between haul-out 
sites. Foraging trips can last 
anywhere between one and 30 
days (SCOS, 2011). 

The whole of the Development 
Area is used by grey seals for 
foraging (as are several other 
areas both between the coast 
and the Development Area and 
also offshore and to the south of 
the Development Area; Sparling 
et al., 2012). 

The primary impact is considered to 
be displacement from foraging areas 
and transit routes due to increased 
underwater noise from piling. This 
displacement is likely to occur for the 
duration of piling activity but is likely 
to be reversible once piling has 
stopped. 

Piling related noise could potentially 
cause the onset of PTS. 

The use of ducted propellers in the 
inshore areas could potentially impact 
the population through potential 
corkscrew injury.  

Because the grey seal population at 
this SAC is increasing (based on pup 
production estimates), viability of this 
population is unlikely to be affected 
by the Project in the long term. 

Changes in habitat distribution and 
structure may also affect the 
distribution and abundance of grey 
seal prey species in the medium term. 
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Special Area of 
Conservation 

Distance to 
the Inch Cape 
Development 

Area (km) 

Relevant 
Qualifying 

interest 
Status9 

Reason for 
Selection10 

Additional information 
Potential impact of the Project 

alone or in combination. 

Moray Firth 142 Bottlenose 
dolphin 
(Tursiops 
truncatus) 

Unfavourable 
Recovering 

The Moray Firth in 
north-east 
Scotland supports 
the only known 
resident 
population of 
bottlenose 
dolphin in the 
North Sea. The 
population is 
estimated to be 
around 130 
individuals (Wilson 
et al., 1999). 
Dolphins are 
present all year 
round, and, while 
they range widely 
in the Moray Firth, 
they appear to 
favour particular 
areas. 

The most recent (2006) estimate 
of the size of the east coast 
population is 195 individuals 
(95% highest posterior density 
intervals: 162-253; Cheney et al., 
2012). 

A Bayesian capture-recapture 
assessment of the total 
abundance of the east coast 
bottlenose dolphin population 
suggests, with a high probability 
(>99%), that this population is 
stable or increasing (Cheney et 
al., 2012). 

The number of dolphins using 
the SAC between 1990 and 2010 
appears to be stable. However, 
because the overall east coast 
population size appears to have 
increased, the actual proportion 
of the population using the SAC 
may have declined. 
Nevertheless, at least 60% of the 
population has been seen within 
the SAC in 16 of the 21 years of 
photo-identification effort 
(Cheney et al., 2012. 

 

The primary impact is considered to 
be displacement from the coastal 
strip due to increased underwater 
noise from piling and potential barrier 
to movement between the Firth of 
Forth and Tay and the Moray Firth. 
Changes in distribution are likely to be 
moderate in the medium term but 
minor at the population level. 
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Special Area of 
Conservation 

Distance to 
the Inch Cape 
Development 

Area (km) 

Relevant 
Qualifying 

interest 
Status9 

Reason for 
Selection10 

Additional information 
Potential impact of the Project 

alone or in combination. 

 

Although these animals have a 
coastal distribution (Reid et al., 
2003), they are wide-ranging. 
The most southerly confirmed 
sighting of individuals from this 
population was made in 2007 in 
the mouth of the River Tyne 
(Thompson et al., 2011b). 
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331 As detailed in above, the designated species of the four SACs considered in this assessment 

are bottlenose dolphin, harbour seal and grey seal. As a consequence, these species will be 

the focus of the HRA assessment presented here. A summary of the potential impacts on 

these species resulting from the construction, operation or decommissioning of the Project 

alone or in-combination with other plans or projects is provided in Table 14.25 below. 

Table 14.25: Summary of Potential Effects from Project Related Activities from EIA 

Assessment, Alone or In-Combination with Other Projects 

Potential Effect Predicted effect 

Increased anthropogenic noise from construction 
activities other than piling. 

Minor impact in the medium and long term. 

 

Impacts of piling noise. Harbour seal: Moderate (PTS onset) and 
Major (behavioural impacts) in the medium 
term but population modelling predicts 
Minor in the long term.  

Grey seal: Moderate (PTS onset) and Major 
(behavioural impacts) in the medium term 
but population modelling predicts Minor in 
the long term. 

Bottlenose dolphin: Minor (PTS onset) and 
Moderate (behavioural impacts) in the 
medium term, but population modelling 
predicts Minor in the long term. 

Increased vessel movement, collision risk and 
barrier effect. 

Minor impact in the medium and long term. 

 

Increased vessel movement – use of ducted 
propellers. 

Harbour seal: Moderate impact in the 
medium term and minor impact in the long 
term. 

Grey seal: Minor impact in the medium and 
long term. 

Toxic contamination. Minor impact in the medium and long term. 

 

Indirect Impacts from changes in prey availability - 
EMF and subsea infrastructure associated with the 
offshore developments within the Forth of Tay 
area. 

Minor impact in the medium and long term. 
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14.13.2 Information to Inform an Appropriate Assessment 

Addressing Uncertainty 

332 As requested by JNCC, SNH and Marine Scotland, terminology used in this assessment is 

based on that suggested by the IPCC. Definitions provided by the IPCC for levels of 

confidence in an assessment can be found in Table 14.26 and Table 14.27 below.  

Table 14.26: Quantitatively Calibrated Levels of Confidence Used in this Assessment as 

Defined by the IPCC 

Terminology Degree of confidence in being correct 

Very high confidence At least 9 out of 10 chance  

High confidence About 8 out of 10 chance 

Medium confidence About 5 out of 10 chance 

Low confidence About 2 out of 10 chance 

Very low confidence Less than 1 out of 10 chance 

Table 14.27: Definition for the Likelihood of a Defined Outcome Having Occurred or 

Occurring in the Future, as Defined by the IPCC 

Terminology Likelihood of Occurrence/Outcome 

Virtually certain >99% probability of occurrence 

Very likely >90% probability of occurrence 

Likely >66% probability of occurrence 

About as likely as not 33-66% probability of occurrence 

Unlikely <33% probability of occurrence 

Very unlikely <10% probability of occurrence 

Exceptionally unlikely <1% probability of occurrence 

 

333 Assignation of these confidence and likelihood values within the context of this assessment 

takes into account the conservative assumptions made throughout this assessment. Table 

14B.11 in Appendix 14B provides details on these assumptions and why they represent the 

most conservative approach possible in each case. As described above in Section 14.6, it is 

considered that the sum of all these assumptions represents an overly conservative model, 

and that predicted impacts to the level of those described in the assessments are possible 

and not probable. Confidence that ‘likely’ impacts (Table 14.27 above) are within the ranges 
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predicted by the models used is therefore ‘high’ or ‘very high’ (Table 14.26 above) for the 

assessment undertaken below. 

334 As part of the EIA for designated sites and to provide information to the competent 

authority in order to undertake appropriate assessment, the following tables (Tables 14.28 

to 14.31) summarise the effects the Project alone and in-combination with other plans and 

projects (see Table 14.13) are predicted to have on the four SACs detailed in Table 14.24.  

335 The following assessment tables use the same definition of magnitude and significance that 

are provided in Table 14.8 in order to ensure consistency of terminology.  

Table 14.28: Assessment of the Conservation Objectives of the Firth of Tay and Eden 

Estuary SAC (Qualifying Feature: Common Seal (Phoca vitulina)) for the Project and In-

combination with Other Projects 

Conservation 
Objective 

Assessment (taken from the EIA presented above) 

1: Distribution 
and extent of 
habitats 
supporting the 
species 

Increased anthropogenic underwater noise may change the availability of sea as 
a habitat for animals within the SAC. This may affect the distribution of harbour 
seals. This impact when considered for the Project alone and in-combination 
with other projects, is considered to be likely in the medium term, but a minor 
impact in the long-term (see Sections 14.10.1 and 14.10.2).  

All other potential impacts were predicted to be minor. Even when considered 
in-combination with other projects it is considered highly unlikely that increased 
vessel movement (including ducted propellers), accidental pollution events, 
indirect impacts on prey availability, operation noise, EMF or toxic 
contamination will cause a change in habitat distribution within the SAC. 

Changes in habitat distribution are considered to be likely (medium term) and 
minor in the long term.  

Confidence level: High. 

2: Structure, 
function and 
supporting 
processes of 
habitats 
supporting 
species 

Changes in sea habitat structure due to temporary increased levels of 
anthropogenic noise may affect the distribution and abundance of harbour seal 
prey and therefore distribution of animals within the SAC. This indirect impact 
both for the Project alone and in combination with other projects, is considered 
to be possible, of low magnitude and therefore a minor impact in the long term. 
All other potential impacts were predicted to be minor. Even when considered in 
combination with other projects, it is considered highly unlikely that increased 
vessel movement (including ducted propellers), accidental pollution events, 
indirect impacts on prey availability, operation noise, EMF and toxic 
contamination will cause a change in habitat structure within the SAC. 

Using predictions made within the ES and due to the fact that the SAC does not 
fall within the Development Area and Offshore Export Cable Corridor, changes in 
habitat structure are considered to be exceptionally unlikely and therefore a no 
impact in the long term. 

Confidence level: Very High. 
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Conservation 
Objective 

Assessment (taken from the EIA presented above) 

3: No 
significant 
disturbance to 
species 

The primary impact is considered to be increased noise from piling – both from 
the Project alone and in-combination with other FTOWDG projects. This has the 
potential to displace some seals during the piling activities for the construction 
period. This impact, when considered for the Project alone and in-combination 
with other projects, is considered to be likely, moderate (PTS onset) and major 
(behavioural displacement) in the medium term but minor in the long-term. As 
the SAC and ECMA population is undergoing a severe decline, and the population 
is currently not viable, it is considered unlikely that potential impacts of piling on 
harbour seals will be detectable at a population level over the long term and are 
therefore minor. A detailed harbour seal assessment has been presented in 
Appendix 14D and summarised in Section 14.7.1 and 14.10.2. 

All other potential impacts were predicted to be minor. Even when considered in 
combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF, toxic contamination will cause significant 
disturbance to species. 

Therefore no significant disturbance to common seal is predicted in the long-
term. 

Confidence level: High. 

4: Distribution 
of the species 
within the site 

The primary impact is considered to be displacement from foraging areas and 
transit routes due to increased noise from piling. This is considered to be, for the 
Project alone and in-combination with other projects, possible but of low 
magnitude and minor in the long term. 

All other potential impacts were predicted to be minor. Even when considered in 
combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF and toxic contamination will cause 
changes in species distribution. 

It is likely that seals displaced during piling operations will find suitable 
alternative habitat within the Firths of Forth and Tay area and within the ECMA. 
Therefore changes in distribution of the species within the site are considered to 
be likely but of a temporary nature and minor in the long term. 

Confidence level: High. 
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Conservation 
Objective 

Assessment (taken from the EIA presented above) 

5: Population 
of the species 
as a viable 
component of 
the site 

All potential impacts other than piling were predicted to be minor. Even when 
considered in-combination with other projects, it is considered highly unlikely 
that increased vessel movement (including ducted propellers), accidental 
pollution events, indirect impacts on prey availability, operation noise, EMF and 
toxic contamination will adversely affect site integrity of the SAC. 

The primary impact is considered to be increased noise from piling and, based on 
observations from operational wind farms (Horns Rev I & II), this is not 
considered a long term impact. As detailed in Appendix 14B and Appendix 14D, 
and the EIA assessment, because the harbour seal population within the area is 
severely declining due to factors unknown but not relating to potential impacts 
from piling, the modelled potential impact at the population level in the long-
term is considered to be minor.  

Therefore the long-term viability of the population is considered unlikely to be 
adversely affected. 

Confidence level: High. 

 

336 It is predicted that the Project, alone or in-combination with other plans or projects, will not 

cause deterioration of the habitats of the qualifying species or significant disturbance to the 

qualifying species, thus ensuring that the integrity of the site is maintained and the site 

makes an appropriate contribution to achieving favourable conservation status for each of 

the qualifying features in the long term. 
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Table 14.29: Assessment of the Conservation Objectives of the Isle of May SAC (Qualifying 

Feature: Grey Seal) 

Criterion Assessment 

1: Distribution 
and extent of 
habitats 
supporting the 
species  

 

The potential for piling activity, either associated with the Project alone or in-
combination with other projects to directly impact the distribution of habitat 
within the SAC is considered very unlikely as modelled noise contours do not 
extend to the Isle of May SAC. Other project related activities either for the 
Project alone or in-combination with other projects, do not enter or pass in 
close proximity to the SAC therefore potential effects on habitat distribution 
are considered to be highly unlikely. 

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF or toxic contamination will cause a 
change in habitat distribution with the SAC.  

Changes in distribution and extent of habitats supporting the species are 
considered unlikely and minor in the long term. 

Confidence level: High. 

2: Structure, 
function and 
supporting 
processes of 
habitats 
supporting the 
species  

 

The potential for any activity, either associated solely with the Project alone or 
in-combination with other projects, to directly impact the structure and 
functioning of habitat processes within the SAC is considered very unlikely as 
modelled noise contours do not extend to the Isle of May SAC. Other project 
related activities either for the Project alone or in-combination with other 
projects, do not enter or pass in close proximity to the SAC therefore potential 
effects on habitat structure are considered to be highly unlikely. 

All other potential impacts were predicted to be minor. Even when considered 
in-combination with other projects it is considered highly unlikely that 
increased vessel movement (including ducted propellers), accidental pollution 
events, indirect impacts on prey availability, operation noise, EMF or toxic 
contamination will cause a change in habitat structure within the SAC. 

Changes in the structure, function and supporting processes of habitats 
supporting the species is considered highly unlikely and no impact in the long 
term. 

Confidence level: High. 

3: No significant 
disturbance of 
the species  

 

The primary impact is considered to be increased noise from piling. This is 
assessed, for the Project alone or in-combination with other projects, as 
moderate to major impacts (medium term), but minor in the long-term (based 
on consideration of PBR and increased grey seal numbers in the ECMA). 

All other potential impacts were predicted to be minor. Even when considered 
in-combination with other projects it is considered highly unlikely that 
increased vessel movement (including ducted propellers), accidental pollution 
events, indirect impacts on prey availability, operation noise, EMF or toxic 
contamination will cause significant disturbance to species. 

Some grey seals will potentially experience major impact (displacement) during 
piling operations, however the effects of this impact are considered to be 
temporary in nature and to have a minor impact at the population in the long 
term. 
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Criterion Assessment 

Therefore no significant disturbance to grey seal is predicted in the long-term. 

Confidence level: High. 

 

4: Distribution of 
the species 
within the site 

The primary impact is considered to be displacement from foraging areas and 
transit routes due to increased noise from piling. This is considered, for the 
Project alone or in-combination with other projects, to be a minor impact in 
the long term. 

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF or toxic contamination will cause 
changes in species distribution within the site. 

It is likely that seals displaced during piling operations will find suitable 
alternative habitat within the Firths of Forth and Tay area and within the 
ECMA. Therefore changes in distribution of the species within the site are 
considered to be likely but of a temporary nature and minor in the long term. 

Confidence level: High. 

5: Population of 
the species as a 
viable 
component of 
the site 

The primary impact is considered to be increased noise from piling and, based 
on observations from operational wind farms (Horns Rev I & II), this is not 
considered to be an impact in the long term. Because the grey seal population 
within the area is stable to increasing (based on pup production estimates), 
viability of this population is unlikely to be affected by the Project alone or in-
combination with other projects in the long-term. 

All potential impacts other than piling were predicted to be minor. Even when 
considered in-combination with other projects it is considered highly unlikely 
that increased vessel movement (including ducted propellers), accidental 
pollution events, indirect impacts on prey availability, operation noise, EMF or 
toxic contamination will adversely affect site integrity of the SAC. 

The long-term viability of the population is considered unlikely to be adversely 
affected. 

Confidence level: High. 

 

337 It is predicted that the Project, alone or in-combination with other plans or projects, will not 

cause deterioration of the habitats of the qualifying species or significant disturbance to the 

qualifying species, thus ensuring that the integrity of the site is maintained and the site 

makes an appropriate contribution to achieving favourable conservation status for each of 

the qualifying features in the long term. 
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Table 14.30: Assessment of the Conservation Objectives of the Berwickshire and North 

Northumberland Coast SAC (Qualifying Feature: Grey Seal). 

Criterion Assessment 

1: Distribution 
and extent of 
habitats 
supporting the 
species 

The potential for piling activity, either associated with the Project alone or in-
combination with other plans and projects, to directly impact the distribution 
or extent of habitat within the SAC, is considered very unlikely as modelled 
noise contours do not extend to the Berwickshire and North Northumberland 
Coast SAC. Other Project related activities either for the Project alone or in-
combination with other projects, do not enter or pass in close proximity to the 
SAC therefore potential effects on habitat distribution are considered to be 
highly unlikely. 

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF or toxic contamination will cause a 
change in habitat distribution with the SAC. 

Changes in distribution and extent of habitats supporting the species are 
considered unlikely and minor in the long term. 

Confidence level: High. 

2: Structure, 
function and 
supporting 
processes of 
habitats 
supporting the 
species 

The potential for any activity, either associated with the Project alone or in-
combination with other plans and projects, to directly impact the structure, 
function and supporting processes of habitat within the SAC is considered very 
unlikely as modelled noise contours do not extend to the Berwickshire and 
North Northumberland Coast SAC. Other Project related activities either for the 
project alone or in-combination with other projects, do not enter or pass in 
close proximity to the SAC therefore potential effects on habitat structure are 
considered to be highly unlikely.  

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF or toxic contamination will cause a 
change in habitat structure with the SAC. 

Changes in the structure, function, and supporting processes of habitats 
supporting the species is considered highly unlikely and no impact in the long 
term. 

Confidence level: High. 

3: No significant 
disturbance of 
the species 

The primary impact is considered to be increased noise from piling. This is 
assessed, for the Project alone or in-combination with other plans and projects, 
as major in the medium term, but minor in the long-term (based on 
consideration of PBR and increased grey seal numbers in the ECMA). 

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF or toxic contamination will cause 
significant disturbance to species. 

Some grey seals will potentially experience a major impact (displacement) 
during piling operations, however the effects of this impact are considered to 
be temporary in nature and to have a minor impact at the population in the 
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Criterion Assessment 

long term. Therefore no significant disturbance to grey seal is predicted in the 
long-term. 

Confidence level: High. 

4: Distribution of 
the species 
within the site 

The primary impact is considered to be displacement from foraging areas and 
transit routes due to increased noise from piling. This is considered for the 
Project alone or in-combination with other plans and projects, to be minor in 
the long term.  

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement 
(including ducted propellers), accidental pollution events, indirect impacts on 
prey availability, operation noise, EMF or toxic contamination will cause 
changes in species distribution within the site. 

It is likely that seals displaced during piling operations will find suitable 
alternative habitat within the Firths of Forth and Tay area and within the 
ECMA. Therefore changes in distribution of the species within the site are 
considered to be likely but of a temporary nature and minor in the long term. 

Confidence level: High. 

5: Population of 
the species as a 
viable 
component of 
the site 

The primary impact is considered to be increased noise from piling and, based 
on observations from operational wind farms (Horns Rev I and II), this is 
considered to be reversible. Because the grey seal population within the ECMA 
is stable to increasing (based on pup production estimates), viability of this 
population is unlikely to be affected by the Project alone or in-combination 
with other plans and projects in the long-term. 

All potential impacts other than piling were predicted to be minor. Even when 
considered in-combination with other projects it is considered highly unlikely 
that increased vessel movement (including ducted propellers), accidental 
pollution events, indirect impacts on prey availability, operation noise, EMF or 
toxic contamination will adversely affect site integrity of the SAC. 

The long-term viability of the population is considered unlikely to be adversely 
affected. 

Confidence level: High. 

 

338 It is predicted that the Project, alone or in-combination with other plans or projects, will not 

cause deterioration of the habitats of the qualifying species or significant disturbance to the 

qualifying species, thus ensuring that the integrity of the site is maintained and the site 

makes an appropriate contribution to achieving favourable conservation status for each of 

the qualifying features in the long term. 
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Table 14.31: Assessment of the Conservation Objectives of the Moray Firth SAC (Qualifying 

Feature: Bottlenose Dolphin) 

Criterion Assessment 

1: Distribution 
and extent of 
habitats 
supporting the 
species 

The potential for piling to directly impact the distribution of habitat with the 
SAC is considered very unlikely for the Project alone or in-combination with 
other plans and projects, as modelled noise contours do not extend to the 
Moray Firth SAC. 

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement, 
accidental pollution events, indirect impacts on prey availability, operation 
noise, EMF or toxic contamination will cause a change in habitat distribution 
with the SAC. 

The potential impact is therefore considered to be exceptionally unlikely, of 
minor magnitude and in the long term. 

Confidence Level: Very high. 

2: Structure, 
function and 
supporting 
processes of 
habitats 
supporting the 
species 

The potential for any activity related to the Project alone, or in-combination 
with other plans and projects to directly impact the distribution of habitat with 
the SAC is considered very unlikely as modelled noise contours do not extend 
to the Moray Firth SAC. 

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement, 
accidental pollution events, indirect impacts on prey availability, operation 
noise, EMF or toxic contamination will cause a change in habitat structure with 
the SAC. 

The potential impact is therefore considered to be unlikely and no impact in 
the long term. 

Confidence Level: Very High. 

3: No significant 
disturbance of 
the species 

The primary impact is considered to be increased noise from piling. The Project 
alone and in-combination with other plans and projects have predicted impacts 
of piling to be of moderate during the piling operations in the medium term, 
but of minor at the population level in the long term. 

All other potential impacts were predicted to be of minor. Even when 
considered in combination it is considered highly unlikely that increased vessel 
movement, accidental pollution events, indirect impacts on prey availability, 
operation noise, EMF or toxic contamination will cause significant disturbance 
to species. 

Therefore no significant disturbance to bottlenose dolphin is predicted in the 
long-term. 

Confidence level: High. 

4: Distribution of 
the species 
within the site 

The primary impact is considered to be displacement from the coastal strip due 
to increased noise from piling. The Project alone and in-combination with 
other plans and projects have predicted impacts of piling to be of moderate 
during the piling operations in the medium term, but minor at the population 
level in the long term. 

All other potential impacts were predicted to be minor. Even when considered 
in-combination it is considered highly unlikely that increased vessel movement, 
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Criterion Assessment 

accidental pollution events, indirect impacts on prey availability, operation 
noise, EMF or toxic contamination will cause changes in species distribution. 

It is likely that bottlenose dolphins forage all along the east coast, therefore 
temporary changes in prey species distribution or temporary reduction in 
access habitat due to piling at the Firth of Forth and Tay offshore wind farms is 
unlikely to have an adverse effect on species distribution in the long term. 

Therefore changes in distribution of the species within the site are considered 
to be unlikely. 

Confidence level: High. 

5: Population of 
the species as a 
viable 
component of 
the site 

The primary impact is considered to be increased noise from piling and, based 
on observations from operational wind farms; this is considered to be 
reversible. The Project alone and in-combination with other projects have 
predicted impacts of piling to be of moderate in the medium term, but minor 
at the population level in the long term. 

All potential impacts other than piling were predicted to be minor. Even when 
considered in combination it is considered highly unlikely that increased vessel 
movement, accidental pollution events, indirect impacts on prey availability, 
operation noise, EMF or toxic contamination will adversely affect site integrity 
of the SAC. 

The long-term viability of the population is considered unlikely to be adversely 
affected. 

Confidence level: High. 

 

339 It is predicted that the Project, alone or in-combination with other plans or projects, will not 

cause deterioration of the habitats of the qualifying species or significant disturbance to the 

qualifying species, thus ensuring that the integrity of the site is maintained and the site 

makes an appropriate contribution to achieving favourable conservation status for each of 

the qualifying features in the long term.  
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14.14 European Protected Species  

14.14.1 Background 

340 This section aims to set out the legislative requirements relating to EPS that have been 

considered for the Project. 

341 The Habitats Directive and UK Offshore Marine Regulations11 prohibit the deliberate capture, 

injury, killing or disturbance of any wild individual of a EPS, as listed on Annex IV of the 

Habitats Directive. In addition, the Habitats Regulations 1994 (as amended in Scotland) 

included the offence of disturbance or harassment of a wild animal or group of wild animals 

of an EPS, including during migration. It is possible to carry out certain activities which would 

otherwise be illegal, under licence.  

342 All cetaceans are listed on Annex IV of the Habitats Directive and are therefore classed as 

EPS and are fully protected under these items of legislation. 

343 The purpose of this section is to provide a summary of potential effects to EPS from activities 

associated with the construction, operation and maintenance or decommissioning of the 

Project. 

344 ICOL recognises that an EPS license may be required during the construction and 

decommissioning phases of the Project. A preliminary assessment is presented here, which 

will be revised once construction and decommissioning parameters have been finalised. 

14.14.2 Project Details 

345 Key parameters for the worst and most likely case scenario for each potential impact are 

detailed in Table 14.2. 

346 The assessment of effects on marine mammals has taken account the Embedded Mitigation 

measures in Section 14.4.1. 

14.14.3 Legislation 

347 The need to consider effects upon EPS in waters off Scotland comes from two pieces of 

legislation which transposes the requirements of the Habitats Directive (Council Directive 

92/43/EEC on the conservation on natural habitats and of wild fauna and flora) – the 

Conservation (Natural Habitats &c.) Regulations 1994 (as amended in Scotland), and the 

Offshore Marine Conservation (Natural Habitats, &c.) Regulations 2007 (as amended). 

348 Draft guidance produced by the JNCC, Natural England and the Countryside Council for 

Wales The Protection of Marine European Protected Species from Injury and Disturbance 

(JNCC et al., 2010b) has been utilised as a resource when considering this appraisal. This 

guidance considered certain activities that produce increased noise levels in areas where an 

EPS may be present to have the potential to result in an injury or disturbance offence unless 

                                                           
11

 Conservation (Natural Habitats &c.) Regulations 1994 (as amended in Scotland) and the Offshore Marine Conservation 
(Natural Habitats &c.) Regulations 2009 (as amended) 
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appropriate mitigation measures are implemented. This risk of causing an offence is 

dependent on a number of factors including: 

 Duration of noise associated with the activity; 

 Presence/absence of semi-resident populations of EPS; 

 Frequency of occurrence of EPS; 

 Density of occurrence of EPS; and  

 Length of stay of individuals in a given area. 

349 The guidance considers that the potential for disturbance from some activities can be 

considered trivial, including those that lead to “sporadic disturbances without any likely 

negative impact on the species”. For an activity to be considered non-trivial, the report 

states that “the disturbance to marine EPS would need to be likely to at least increase the 

risk of certain negative impacts on the FCS”. 

350 The tests for an EPS licence are given below: 

 Test 1 - The licence application must demonstrably relate to one of the purposes 

specified in Regulation 44(2) (as amended). For development proposals, the relevant 

purpose is likely to be Regulation 44(2)(e) for which Scottish Government is currently the 

licensing authority. This regulation states that licences may be granted by Scottish 

Government only for the purpose of "preserving public health or public safety or other 

imperative reasons of overriding public interest including those of a social or economic 

nature and beneficial consequences of primary importance for the environment". 

 Test 2 - Regulation 44(3)(a) states that a licence may not be granted unless the licensing 

authority (Scottish Government) is satisfied "that there is no satisfactory alternative". 

 Test 3 - Regulation 44(3)(b) states that a licence cannot be issued unless the licensing 

authority (Scottish Government) is satisfied that the action proposed "will not be 

detrimental to the maintenance of the population of the species concerned at a FCS in 

their natural range". 

351 The FCS of an EPS is defined in the Habitats Directive by: 

 Population dynamics data on the species concerned indicate that it is maintaining itself 

on a long-term basis as a viable element of its habitats; 

 The natural range of the species is neither being reduced nor is likely to be reduced for 

the foreseeable future; and 

 There is, and will probably continue to be, a sufficiently large habitat to maintain its 

population on a long-term basis. 
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14.14.4 EPS within the Firths of Forth and Tay Area 

352 Two species of cetacean can be observed in the Firths of Forth and Tay throughout the year 

(harbour porpoise and bottlenose dolphin) and two species occur seasonally (minke whale 

and white-beaked dolphin). Other species which occur on a more occasional basis include 

killer whale (e.g. in 2006 and 2007 and during commissioned studies), sperm whale (e.g. in 

1997), humpback whale (e.g. in 2003 and 2006), long-finned pilot whale (e.g. during 

commissioned studies), common dolphin (e.g. during commissioned studies) and white-

sided dolphin. 

353 This information presented below will focus on the following species, being the most 

abundant EPS species in the project area: 

 Harbour Porpoise; 

 Bottlenose Dolphin; 

 Minke Whale; and 

 White-beaked Dolphin. 

354 Harbour porpoises are distributed throughout the North Sea (Reid et al., 2003; SCANS II, 

2008) and were the most frequently observed cetacean species observed during surveys 

conducted in the Forth and Tay area (see Appendix 14A, Section 14A.2.2 ). The SCANS II 

abundance for Block V (north central North Sea, incorporating the Development Area) was 

47,131 animals with a density estimate 0.29 animals per km2 (CV = 0.37). FTOWDG-

commissioned analysis of shared cetacean data estimated an absolute abundance12 of 582 

individuals (95 per cent CI: 581-1235; 1.2 per cent of SCANS estimate), distributed 

throughout the survey area of the Firth of Forth and Tay (Mackenzie et al., 2012). 

355 The most recent population estimate of bottlenose dolphin abundance around the north-

east coast of Scotland is 195 individuals (95 per cent probability interval 162-253; Cheney et 

al., 2012). Although the majority of the population appear to regularly utilise the Moray Firth 

SAC, a relatively high proportion of the population also frequently utilise areas outside the 

SAC (Thompson et al., 2006; 2009). The distribution of bottlenose dolphin sightings appear 

to be coastal, with the majority occurring generally in waters of less than 25 m deep (Hastie 

et al., 2003; Robinson et al., 2007). For the purpose of the impact assessment, it has been 

assumed that at any point in time, half of the bottlenose dolphin population of the Moray 

Firth SAC can be found within the Moray Firth and the remainder of the population will be 

spread out along the east coast in waters from Peterhead to Eyemouth of less than 20 m 

deep as detailed in Appendix 14A, Section 14A.2.2. 

356 The white-beaked dolphin is the most abundant dolphin species in the North Sea (Reid et 

al., 2003; SCANS II, 2006) although they were less abundant than harbour porpoise in 

surveys conducted in the Forth and Tay area (see Appendix 14A, Section 14A.2.2), during 

which white-beaked dolphins were primarily recorded in offshore waters and during the 

                                                           
12

 Absolute abundance provides a population estimate expressed as number of individuals per unit area, in this case the 
combined survey area. 
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summer months. The Block V SCANS II abundance estimate for white-beaked dolphin is 

7,862 animals (CV = 0.37; SCANS II, 2006) and FTOWDG-commissioned integrated analysis of 

cetacean data estimated an absolute abundance of 293 individuals (95 per cent CI: 267-

1055; four per cent of SCANS estimate; Mackenzie et al., 2012). 

357 Minke whales are the most abundant baleen whale species within the North Sea (Reid et al., 

2003) and the most commonly sighted whale species during surveys conducted in the Firths 

of Forth and Tay area, with most sightings occurring greater than 12 nm from the coast 

(approx. 85 per cent). The SCANS II abundance estimate for Block V is 4,449 (CV=0.45; SCANS 

II, 2006) and FTOWDG-commissioned integrated analysis of cetacean data estimated an 

absolute abundance of 594 individuals although confidence in this estimate is low (13 per 

cent of SCANS estimate; 95 per cent CI: 483-2695; Mackenzie et al., 2012). 

14.14.5 Summary of Potential Impacts 

358 A summary of predicted effects associated with piling during construction, and activities 

associated with the operation of the Project, can be found in Table 14.20 and have not been 

re-iterated here. The impact which has the greatest potential to have a significant effect on 

EPS is piling during construction as shown in Section 14.7.1 above.  

359 Definitions used in this assessment are the same as presented in Table 14.8.  

360 Noise modelling was undertaken to predict the potential impact of piling on cetaceans 

present within the Firths of Forth and Tay, and has been presented in detail in Appendix 14B 

and in Section 14.10.1 above. Other non-piling noise related potential impacts are also 

assessed in Section 14.10.1 above. 

361 As described in Section 14.10.1 above, while predicted noise contours at 5 dBht (species) 

increments out to 50 dBht (species) were generated for piling activity during construction at 

the Development Area to inform the assessment of displacement of marine mammal species 

(presented in Table 14.32 below as column ‘Number of animals predicted to exhibit some 

form of behavioural response out to 50 dBht (species) from piling at the Inch Cape Project 

only (Scenario 1a to Scenario 4)’), these contours were not available to inform the 

equivalent displacement assessment for the Neart na Gaoithe and Firth of Forth Phase 1 

projects. For these latter two projects, only 130, 90 and 75 dBht (species) contours were 

available, with no 5 dBht (species) increments and no further contours after 75 dBht (species).  

362 In order to undertake cumulative modelling across comparative modelling methodology, the 

assessment for the Inch Cape Project only was conducted using only the 130, 90 and 75 dBht 

(species) contours. The results of using this methodology are presented in Table 14.32 below 

as column ‘Number animals predicted to exhibit up to mild behavioural avoidance (75 dBht 

(standardised)) at the Inch Cape Project only (Scenario 1a to Scenario 4)’. The difference in 

the numbers reflect the curtailment of behavioural response predicted to 75 dBht (species), 

and that by assigning all behavioural response between 90 and 75 dBht (species) a 

displacement value predicted from 75 dBht (species) fewer animals would be predicted to 

respond as 75 dBht (species) and 90 dBht (species) lie at either end of the steepest part of the 

dose response curve (see Appendix 14B, Figure 14B.6). The modelling to inform the 
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cumulative assessment was therefore carried out using the ‘standardised’ methodology 

reflecting the availability of 130, 90 and 75 dBht (species) contours.  

363 A summary of potential impacts of piling at the Development Area either alone or in-

combination with other offshore wind farms in the Firths of Forth and Tay area is provided in 

Table 14.32 below.  
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Table 14.32: Summary of Predicted Impacts of Displacement from Piling at the Inch Cape Development Area and Cumulatively with Neart na 

Gaoithe and Firth of Forth Phase 1 

European 
Protected 

Species 

Number of 
animals 

predicted to 
exhibit some 

form of 
behavioural 

response out to 
50 dBht (species) 

from piling at 
Inch Cape only 
(Scenario 1a to 

Scenario 4) 
 

Predicted impact 
–at Inch Cape at 
population level 

Number animals 
predicted to exhibit 

up to mild 
behavioural 

avoidance (75 dBht 
(standardised)) at 

Inch Cape only 
(Scenario 1a to 

Scenario 4) 

Predicted impact –
at Inch Cape at 

population level 

No. animals 
predicted to exhibit 

up to mild 
behavioural 
avoidance 

(cumulative - 75 dBht 
(standardised)) for 

cumulative scenarios 
(5 and 6) 

Predicted 
impact – 

cumulative at 
population level 

Harbour 
porpoise 

486-556 (0.31 – 
0.35% ref pop) 

Minor  266-326 (0.17 – 0.21% 
ref pop) 

Minor  555-577 (0.3 – 0.4% ref 
pop) 

Minor  

Bottlenose 
dolphin 

15-19 (15.3 – 
19.4% ref pop) 

Moderate 
(medium term) 
but minor at the 
population level in 
the long term 

10-13 (10.2 – 13.3% ref 
pop) 

Moderate but minor 
at the population 

level in the long term 

15-17 (15.3 – 17.3 % ref 
pop) 

Moderate 
(medium term) 
but minor at the 
population level in 
the long term 

White-beaked 
dolphin 

43-51 (0.19 – 
0.23% ref pop) 

Minor  20-27 (0.1% ref pop) Minor  59-67 (0.3% ref pop) Minor  

Minke whale 500-543 Minor  327-361 (0.2% ref pop) Minor  467-545 (0.3% ref pop) Minor  
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364 The potential impact of piling (behavioural avoidance) on harbour porpoise, white beaked 

dolphin and minke whale is considered to be minor.  

365 Predicted impacts on bottlenose dolphin are minor to moderate (behavioural avoidance) in 

the medium term, but population modelling predicts minor impacts in the long term, at the 

population level. 

366 Other potential routes to disturbance of cetacean species (total increased collision risk – 

vessel movement and ducted propellers); is considered to have a minor impact in the long 

term.  

367 In support of an EPS licence application to disturb, the following information on potential 

auditory injury is provided as supplementary information. As with all the information 

presented within this section, it will be up-dated in the final EPS licence application 

supporting information once the construction method statement has been finalised.  

Table 14.33: Summary of Potential PTS Onset Impact from Piling at the Development Area 

and Cumulatively with Neart na Gaoithe and Firth of Forth Phase 1 

European 
Protected 

Species 

Number of 
animals modelled 

to exhibit PTS 
onset from piling 
at Inch Cape only 

(Scenario 1 to 
Scenario 4) 

Predicted 
impact – 
at Inch 
Cape at 

population 
level 

Number of animals 
modelled to exhibit 

PTS onset for 
cumulative scenarios 

(5 and 6) 

Predicted 
impact – 

cumulative at 
population level 

Harbour 
porpoise 

16-30 (0.01 – 0.02% 
ref pop) 

Minor  22-32 (0.01 – 0.02% ref 
pop) 

Minor  

Bottlenose 
dolphin 

1.2-2.9 (1.2 – 3.0% 
ref pop) 

Minor 
(medium 
term) and 
minor at the 
population 
level in the 
long term 

4.3-4.8 (4.4 – 4.9% ref 
pop) 

Minor (medium 
term) and minor 
at the population 
level in the long 
term 

White-
beaked 
dolphin 

7-13 (0.03 – 0.06% 
ref pop) 

Minor  11-16 (0.05 – 0.07% ref 
pop) 

Minor  

Minke 
whale 

13-24 (0.007 – 
0.01% ref pop) 

Minor  17-24 (0.009 – 0.01% ref 
pop) 

Minor  

 

368 The potential impact of piling (PTS) on harbour porpoise, bottlenose dolphin, white beaked 

dolphin and minke whale is considered to be minor in the long term.  
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14.14.6 Mitigation 

369 The marine mammal assessment has assessed worst case scenario impacts of the Project in 

isolation and cumulatively. This assessment has concluded that the long term impacts to the 

marine mammal within the study area from Project related activities will be of no more than 

Minor.  

370 Based on the outputs from this impact assessment, it has been concluded that the 

Embedded Mitigation detailed in Section 14.4.1 is appropriate to reduce any potential 

impacts relating directly to marine mammals to an acceptable level. No Additional 

Mitigation is proposed for the Project. It should be noted that alternative mitigation 

techniques will be investigated prior to the finalisation of the construction method 

statement. Approaches will be confirmed following consultation with regulatory 

organisations. Adoption of any mitigation measures will be subject to an assessment of 

technical and commercial feasibility. 

14.14.7 Monitoring 

371 Recent developments in the use of passive acoustic monitoring may enable deployment of 

effective mitigation, management and monitoring measures throughout the construction 

period of the Wind Farm and OfTW. Employment of alternative mitigation techniques will be 

investigated prior to the finalisation of the construction method statement and 

commencement of construction; management and monitoring approaches will be confirmed 

following consultation with regulatory organisations.  

372 It is anticipated that pre-, during and post-construction monitoring will provide valuable data 

regarding the predicted to actual effects of the Project on marine mammal species. 

Throughout the duration of the Wind Farm lifecycle, ICOL will work with Marine Scotland, 

TCE and FTOWDG to share marine mammal data, to inform and further develop best 

practice measures. 

14.14.8 Summary and Conclusion 

373 The primary activity associated with the construction and operation of the Project that is 

likely to cause disturbance to EPS is considered to be piling during construction. 

374 It is clear from Table 14.32 above that EPS of cetacean, namely harbour porpoise, bottlenose 

dolphin, white-beaked dolphin and minke whale, could have the potential to be disturbed by 

activities, particularly piling, associated with the Project. 

375 Therefore a licence to disturb may be required for the period of construction. 

376 However, modelling has shown that there is unlikely to be an impact at the population level 

in the long term from piling activities and therefore test three for an EPS licence is passed 

because: 
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 White-beaked dolphin, harbour porpoise and minke whale all have large viable 

reference populations. Bottlenose dolphin present within the Firths of Forth and Tay are 

from a stable or possibly increasing population. Therefore, potential impacts from piling 

at the Project will not significantly affect the longer-term viability or population 

dynamics of the species concerned; 

 The natural range of the species concerned will not be reduced in the medium to long 

term; and 

 There is, and will probably continue to be, a sufficiently large habitat to maintain each 

species reference population on a long-term basis.  

377 It is therefore concluded that a licence to disturb for cetacean species listed, while necessary 

for the duration of piling activity at the Development Area, will not be detrimental to the 

maintenance of the population of the species concerned at FCS in their natural range. 
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Glossary 

Clupeid Any of various widely distributed soft-finned fishes of the family Clupeidae, 

which includes herring and sprat. 

Foraging Foraging is searching for and exploiting food resources. 

Gadoid A bony fish of an order (Gadiformes) that comprises the cods, hakes, and 

their relatives. 

Kleptoparasite A form of feeding in which one animal habitually takes prey or other food 

from another. 

Loafing Behaviour not connected with feeding or breeding. The term includes 

preening and resting. 

Passerine Birds that are of the order Passeriformes, which includes more than half of all 

bird species. Referred to as perching birds or songbirds. 

Quarry Species A legally defined game bird, e.g. one which can by shot at certain times of the 

year. 

Ramsar Status of a site indicating it as an important wetland area. 

Regional Population The regional population estimate for each species as per the SMP database 

and Mitchell et al. (2004). Region was defined for each species separately 

based on foraging range (Thaxter et al., 2012, see below). 

Roosting Resting or sleeping. 

Seabird Species group which inhabit offshore areas (where they forage, rest or loaf 

and may roost). The term is customarily applied to petrels, gannets, 

cormorants, skuas, gulls and terns, and auks. Some species of ducks, divers 

and grebes may also inhabit offshore areas, and may sometimes be 

considered as seabirds, although they tend to use areas closer to shore than 

the seabird groups described above. 

Soft start  Commencement of a noisy procedure (i.e. piling) with low energy levels and 

building gradually to operational levels.  
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15 Ornithology 

15.1 Introduction  

1 This chapter assesses the likely impacts of the Inch Cape Offshore Wind Farm and its 

associated Offshore Transmission Works (OfTW) on birds. The assessment also comprises a 

Habitats Regulations Appraisal (HRA).  

2 This Chapter is supported by the following documents, which contain all relevant 

background data and figures:  

 Appendix 15A: Offshore Ornithology Technical Report; 

 Appendix 15B: Population Viability Analysis; 

o Annex 15B.1: HRA Screening Report; and 

 Appendix 15C: Ornithology Intertidal and Nearshore Baseline. 

3 This chapter should also be read in conjunction with the following chapters: 

 Chapter 10: Metocean and Coastal Processes; 

 Chapter 11: Underwater Noise; 

 Chapter 12: Benthic Ecology; 

 Chapter 13: Natural Fish and Shellfish; 

 Chapter 19: Shipping and Navigation; and 

 Chapter 20: Military and Civil Aviation.  

4 Figures 15.1 and 15.3 are embedded in the EIA section of this chapter, with Figures 15.4 to 

15.13 incorporated at the end of the Chapter in Section 15.13. 

5 The terminology used in relation to the Project is explained in Section 1.3.6 and in Table 1.1: 

Defined Terms. Terms relevant to this chapter are also given here: 

 Boat-based Survey Area: the Development Area and a 4 km Buffer Zone for which the 

ornithological boat-based surveys were carried out; 

 Buffer Zone: a 2 to 4 km wide buffer around the Development Area; and 

 Near-shore Survey Area: the area from Mean High Water Springs (MHWS) out to 1.5 km 

that extends approximately six kilometres along the East Lothian coast: from Prestonpans 

Sea Front at Ox Rocks (NT 38288 74532) to the eastern end of Seton Sands (NT43301 

76480). Ornithological surveys carried out in this survey area were undertaken by 

surveyors on land. The survey area was segregated into five discrete count sectors 

(Sectors A-E, see Figure 15.1).  

 Cable Landfall Study Area: Three sectors were identified as relevant to the nearshore 

(including intertidal) assessment. These include: 
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o Cockenzie Landfall: Sectors A and B 

o Seton Sands Landfall: Sector E  

6 The location and extent of key features and survey areas from the above are shown in Figure 

15.1. 
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Figure 15.1: The Project and Related Ornithological Survey Areas 
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7 Bird names quoted in this chapter follow the vernacular English names recommended by the 

British Ornithologists’ Union (BOU, 2013). In the assessment, a distinction is made between 

seabirds and migratory species, as the former species group inhabit offshore areas (where 

they forage, rest or loaf and may roost) whereas migratory species may fly over offshore 

areas on migration, but do not generally spend extended periods foraging, loafing or 

roosting at sea. Seabirds is the term customarily applied to petrels, gannets, cormorants, 

skuas, gulls and terns, and auks. Some species of ducks, divers and grebes may also inhabit 

offshore areas, and may sometimes be considered as seabirds, although they tend to use 

areas closer to shore than the seabird groups described above. 

15.2 Consultation 

8 An Environmental Impact Assessment (EIA) Scoping Report for the Inch Cape Offshore Wind 

Farm was issued in August 2010 (SeaEnergy Renewables, 2010). Scoping advice from 

Scottish Natural Heritage (SNH) and the Joint Nature Conservation Committee (JNCC) was 

received in October 2010 (SNH, 2010a). In addition to the formal Scoping Opinion, further 

informal consultation has been undertaken in relation to the assessment of the impacts of 

the Wind Farm and OfTW with relevant stakeholders.  

9 An HRA screening report for the Wind Farm was submitted to Marine Scotland and SNH on 

29 August 2012 (included as Annex 15B.1 to Appendix 15B). Comments from Marine 

Scotland were received on 28 September 2012 (pers. comm., 2012a). Comments from SNH 

on the HRA screening report were received on 2 November 2012 (pers. comm., 2012b). 

10 SNH was further consulted on the approach to the HRA for the intertidal section of the 

Offshore Export Cable Corridor, and comments from SNH were received on 26 March 2013 

(pers. Comm., 2013a). 

11 Details of the consultation, such as relevant issues from Forth and Tay Offshore Wind Farm 

Developers Group (FTOWDG) meetings and correspondence with Marine Scotland, are 

discussed in Table 15.1 and referred to as appropriate throughout the chapter. 

Table 15.1: Scoping Responses and Actions 

Consultee Scoping Response  Project Response 

SNH
1
 Marine Scotland Act 2010 provides for 

Marine Protected Areas (MPAs). The 
applicant should liaise with Marine 
Scotland over this aspect and SNH will 
seek to keep the applicant informed as 
to their input to the progress of MPAs, 
where this is relevant. 

The Firth of Forth Banks Complex (for 
offshore sand and gravel habitats) in the 
outer Forth and Tay Region is the closest 
MPA, 1.2 km from the Development Area 
(see Table 9.4). 

SNH
1
 The location and extent of onshore 

infrastructure is not yet confirmed. 
There may be Sites of Special Scientific 
Interest (SSSIs) that require 
consideration in this regard but SNH 
cannot yet be definitive. 

A location for the onshore grid connection 
has been identified at Cockenzie East 
Lothian. The onshore grid connection is 
considered where relevant in the 
ornithological assessment for the Wind Farm 
and Offshore Export Cable. 
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Consultee Scoping Response  Project Response 

SNH
1
 Cumulative impacts on Special 

Protection Area (SPA) bird species will 
need to be considered. 

Cumulative impacts for all appropriate bird 
species are considered in the ornithological 
assessment (Section 15.8 and 15.9), and in-
combination effects for SPA bird species are 
considered in the HRA (Section 15.12). 

SNH
1
 SNH is only able to provide advice on 

HRA in respect of existing SPAs. The Firth 
of Forth supports nationally and 
internationally important bird species 
and is included as an area of search for 
marine SPAs. Extensions for seabirds 
have recently been announced for the 
Forth Islands SPA. There is ongoing work 
in respect of breeding terns. 

Marine SPAs will also be designated for 
inshore aggregations of non-breeding 
water birds and offshore aggregations of 
seabirds, with references to Dawson et 
al. (2008) and Kober et al. (2010). 

The United Kingdom (UK) Statutory Nature 
Conservation Agencies are considering 
potential additions to the UK network of 
SPAs in offshore areas. Should additional 
sites be identified in the near future in the 
Forth/Tay area, or with potential connectivity 
with the Forth/Tay, these would also need to 
be considered for HRA in relation to the Wind 
Farm. A number of areas for consideration as 
possible offshore marine SPAs for seabirds 
have been identified, including sites in the 
Forth and Tay region (Kober et al., 2012) 
although it is understood that further work is 
required before any formal SPA proposals are 
announced. Dawson et al. (2008) considered 
that parts of the Firth of Forth may qualify as 
a marine SPA for inshore aggregations of 
non-breeding waterbirds, for red-throated 
diver and Slavonian grebe, but identified 
requirements for further survey work before 
any formal proposal could be made. 

SNH
1
 Recommend that the regions to be 

considered should be based on the 
known foraging range of species that are 
likely to occur around the Development 
Area. 

Seabird foraging ranges were used to define 
regional breeding populations on a species 
by species basis (see Appendix 15A, Section 
15A.2.3.2). 

SNH
1
 SNH urges caution in applying bird 

species sensitivity ratings in Garthe and 
Hüppop (2004) and COWRIE guidance 
(King et al., 2009). These are based on 
seabirds occurring in the south North 
Sea and may not be directly comparable 
to UK populations. Many of the species 
that occur in each area will be the same 
but consider differences in breeding and 
wintering behaviours. Breeding 
populations on the east coast of 
Scotland are likely to have differing 
sensitivity to offshore wind farm 
development compared with those in 
the southern North Sea. 

Reviewing and updating available 
information on seabird sensitivity in UK 
waters will require collaboration 
between JNCC, SNH and other 
conservation agencies and seabird 
experts. 

Reference is made to an updated assessment 
of the vulnerability of Scottish seabirds to 
offshore Wind Turbine Generators (WTGs) 
(Furness and Wade, 2012) commissioned by 
Marine Scotland (Section 15.4.2) 
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Consultee Scoping Response  Project Response 

SNH
1 

SNH would welcome further details of 
how the applicant proposes to integrate 
the datasets from boat-based and aerial 
survey work. 

Aerial survey data from The Crown Estate 
(TCE) for the outer Firth of Forth was 
considered. However, too few aerial 
transects ran through the Boat-based Survey 
Area to provide meaningful density and 
population estimates to compare with those 
from boat-based survey data. Therefore, high 
quality boat-based survey data was used to 
produce density and population estimates for 
key bird species. 

SNH
1
 Recommend boat-based bird surveys 

follow standard methods set out in 
Camphuysen et al. (2004) and Maclean 
et al. (2009). Strongly recommend that 
bird surveyors are not used as marine 
mammal observers. 

Boat-based survey methods (see Appendix 
15A, Section 15A.2.1) for the Wind Farm are 
compliant with the SNH recommendations. 
Bird surveys began in September 2010 and 
from December 2010 a separate marine 
mammal observer was present on the vessel. 
Marine mammal data was collected 
independently from the bird data.  

SNH
1
 Boat-based survey work does not 

address migratory species and/or bird 
movements at night. 

The use of radar to collect data on migratory 
and nocturnal bird movements was 
considered. However, at 15 km to 22 km 
from the coast, the Development Area lies 
outside the effective range of most 
conventional short-range shore based radar 
systems (six nautical miles/11 km) (RPS, 
2009). No suitable at-sea locations for radar 
were available. Therefore, the use of this 
technique was discounted. Migratory species 
passing through the Development Area have 
been assessed based on the approached 
recommended by the Strategic Ornithological 
Support Services (SOSS) for Offshore 
Renewables. The potential for nocturnal 
activity of seabirds is considered based on 
available information (e.g. in Furness and 
Wade, 2012). 

SNH
1
 Advise a power analysis at the earliest 

opportunity on boat-based survey data 
to assess the magnitude of detectable 
effect (e.g. % change in bird numbers). 

RPS undertook a power analysis for the study 
design of the Development Area (RPS, 2010), 
aiming to establish the optimal combination 
of buffer width and transect interval in order 
to allow for a reasonable level of confidence 
in the detection probability of population 
changes of a range of magnitudes. It was 
concluded that 2 km intervals between 
transects in- combination with a 4 km buffer 
zone would give a design which is considered 
to have sufficient power to permit reliable 
detection of displacement effects of 15% or 
more amongst more abundant species. The 
results also indicated that for less abundant 
species, reliable detection of displacement 
effects using standard data collection 
methods may only be possible when 30% or 
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Consultee Scoping Response  Project Response 

more of the individuals are displaced. This 
analysis was based on simulated data with a 
random distribution. 

SNH
1
 Camphuysen et al. (2004) and Maclean 

et al. (2009) recommend the collection 
of oceanographic and fish data during 
boat-based seabird surveys as this may 
allow habitat modelling to be 
undertaken. This could be used to 
achieve a better understanding of the 
reasons for bird numbers at the 
Development Area. SNH recommend 
that this issue is carefully considered and 
could benefit from a collaborative 
approach from FTOWDG.  

 

Habitat modelling has been considered but 
there is no clear evidence to provide useful 
information on causal factors for the 
distribution of seabirds at the Development 
Area. For example, tracking data from the 
Isle of May revealed no strong associations 
between the foraging distributions of 
guillemot, razorbill and kittiwake and sea-
surface temperature, chlorophyll a 
concentration (a measure of primary 
production), or benthic substrate; this is in 
accordance with the findings of other studies 
(Daunt et al. 2011a). There were associations 
between the foraging behaviour of individual 
species and bathymetry (water depth), with 
all species tending to forage within depths of 
40 m - 70 m, and preferably at depths of 40 
m - 50 m. Thus, at depths of 35.5 m -63.3 m, 
the Development Area falls within the 
preferred foraging depths of these species. 

SNH
1
 Waders and waterfowl may move across 

the Development Area during severe 
weather as well as on migration. 
Recommend an analysis of hard weather 
movements of birds during average and 
extreme winter conditions, and consider 
climate change. 

Collision risk for migratory species is 
addressed based on the recommendations 
made by SOSS. The migration corridors 
identified are considered likely to cover those 
used for hard weather movements. 

SNH
1
 Recommend that the applicant makes a 

desk-based assessment of the impacts of 
construction and operational noise on 
the prey species of seabirds. The 
assessment, and any mitigation, should 
address breeding, moult and wintering 
periods.  

An assessment of construction and 
operational noise on fish is included in 
Chapter 13. This has been used to assess 
potential indirect impacts on birds (Sections 
15.6 to 15.9) 

SNH
1
 Recommend an assessment of the 

potential for operation and maintenance 
activities (boat or helicopter) to cause 
disturbance and displacement to birds 
using the Development Area. Suggest 
remote condition monitoring systems to 
reduce the number of WTG visits as 
potential mitigation. 

Operational and maintenance activities have 
been considered in the ornithological 
assessment (Section 15.6.2, 15.7.3, 15.8.2 
and 15.9). The majority of control activities 
will be undertaken remotely from shore 
using a control centre, however offshore 
access and intervention will be required to 
maintain and potentially repair or refit plant 
and equipment.  

SNH
1
 TCE SOSS will be reviewing existing 

knowledge on collision risk and 
avoidance rates for offshore wind farms 
and will also consider displacement 
impacts (100% avoidance). SNH 

The SOSS recommended method for 
calculation of bird collision risk (Band, 2012) 
has been used in the ornithological 
assessment (Section 15.6.2) 
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recommend that this work is referred to 
once published. 

SNH
1
 Recommend an assessment of the 

potential impacts of WTG lighting on 
birds. 

Considered in ornithology assessment as a 
potential additional risk factor for collision 
with WTGs (Section 15.6.2) 

SNH
1
 Consider potential impacts of foundation 

designs on birds and possible mitigation 
(e.g. lattice type construction above the 
water may attract birds by providing a 
perch area). 

Considered in ornithology assessment as a 
potential additional risk factor for collision 
with WTGs (Section 15.6.2). 

SNH
1
 Recommend a preliminary analysis of 

potential collision risk to passerines 
using data from the North Sea Bird Club, 
East Coast Bird Observatories and locally 
available data. Suggest considering this 
via FTOWDG. 

Passerines (perching birds) were not 
identified as target species for the 
ornithology assessment. Small numbers were 
recorded during boat surveys (see Appendix 
15A, Section 15A.2.1) reflecting the fact that 
several species would be expected to pass 
through the Development Area on migration. 
Passerine birds typically migrate over broad 
fronts (Wright et al., 2012) and nationally 
important numbers of any species are not 
predicted to pass through the Development 
Area. Therefore, although passerines may be 
vulnerable to collisions with WTGs and other 
offshore structures, especially in conditions 
of poor visibility (Wright et al., 2012), the 
number of birds of a given species at risk is 
likely to be low compared to the national and 
international populations. 

SNH
1
 Recommend that consideration is given 

to the potential impact of scour 
protection on sandeels, a primary prey 
species of seabirds. 

Habitat loss associated with scour protection 
has been considered in Chapter 13 and not 
been identified as a potentially significant 
impact on any fish species (see Section 13.6 
to 13.9). 

SNH
1
 Recommend that the applicant, and 

FTOWDG, consider potential collision 
risk to bean geese at the Slamannan 
Plateau SPA and the Svalbard population 
of barnacle geese overwintering at the 
Upper Solway Flats and Marshes SPA is 
included in any impact assessment and 
HRA. 

The ornithology assessment and HRA 
consider potential impacts on Taiga bean 
goose and Svalbard Barnacle goose as well as 
other migratory species (Section 15.6, 15.9 
and 15.12) 

SNH
1
 The location of all elements of onshore 

infrastructure will need to be considered 
in respect of potential impacts to bird 
species, including qualifying species of 
SPAs. 

The potential impacts on bird species from 
the onshore infrastructure has been 
considered in the impact assessment (project 
alone: Section 15.7; cumulative: Section 
15.8). A separate ornithological assessment 
will also be undertaken for the onshore 
infrastructure and submitted in due course. 
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SNH
1
 An HRA for SPAs will be carried out by 

the competent authority (most likely 
Marine Scotland) based on advice from 
SNH and using information and data 
collated by the developer. 

Potential impacts of the proposal will 
need to be considered alone and in-
combination with other plans and 
projects – other offshore wind farm 
proposals in the Outer Forth and Tay and 
the Round 3 zone; also other types of 
industry and activity that may 
potentially be relevant. 

SNH recommend 20 SPAs for HRA in 
respect of cumulative impacts; it is also 
noted that HRA will be required for any 
new marine SPAs which may be 
classified for inshore or offshore 
aggregations of seabirds. 

SPA bird interests are wide-ranging, 
seabirds may make long foraging trips 
and there are migratory species to 
consider. Offshore wind farms may be 
‘connected to’ SPAs at much greater 
distances than those experienced for 
onshore development. As proposals are 
located further away from the [SPA] site 
direct impacts are less likely on 
qualifying species while they are within 
the SPA (see Appendix D, 22-23). 

An HRA screening report (see Appendix 15B, 
Annex 15B.1) was submitted to Marine 
Scotland in August 2012 (comments on the 
report are summarised below). An 
assessment to inform an HRA for the list of 
SPAs agreed with SNH is included in Section 
15.12). This includes an in-combination 
assessment. 

Where SPAs on the list provided by SNH are 
designated due to their seabird populations 
in the breeding season, potential connectivity 
to the Development Area has been identified 
(i.e. whether the seabirds which are 
qualifying species at these sites may visit the 
Development Area and be subject to impacts 
from the Wind Farm and OfTW). Where 
qualifying species of SPAs on the list are not 
seabirds, species which might fly through the 
Development Area on migration have been 
identified, following guidance on migratory 
species provided by SOSS (Wright et al., 
2012). 

The Royal 
Society for 
the 
Protection 
of Birds 
(RSPB)

 

Welcome the recognition that 
transboundary effects may occur some 
distance away from the impact source 
and will be included in the EIA. Consider 
that potential impacts on nature 
conservation should be included. Some 
projects may affect designated sites a 
considerable distance away and will 
require to be subject to Habitats 
Regulation Appraisal. There may be 
issues related to SPA-qualifying 
migratory waterfowl, moving up and 
down the east coast of Britain or across 
the North Sea. 

An HRA has been undertaken and impacts on 
migratory species are considered in the 
assessment (see Section 15.12).  

RSPB Any offshore wind farms in the vicinity, 
either consented or proposed, should be 
included in the cumulative assessment. 
We also recommend that any major 
projects involving changes in land use 
should be considered as these could 
affect the feeding grounds of migratory 
birds, thus possibly resulting in 

The cumulative and in-combination 
assessment has considered a number of 
other offshore wind farms, including 
developments that are operational, 
consented, submitted for determination and 
at scoping (see Section 15.9 and 15.12). A 
number of other major coastal developments 
are also considered. 
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significant impacts on survival, in 
addition to direct and indirect impacts 
attributable to wind energy 
development. 

RSPB The area of assessment is outlined [in 
the scoping report] as the coastline 
between Montrose and St Abb’s Head. It 
is also stated that birds using the Wee 
Bankie and Marr Bank are from colonies 
including the Farne Islands so this area 
should be included in the assessment. 

The area of assessment has been re-defined 
for individual seabird species based on 
available information on their foraging 
ranges. 

RSPB The area of assessment may be less 
meaningful for migratory waterfowl such 
as waders and geese. The area lacks a 
landward boundary and some land birds 
may migrate through Scottish Territorial 
Waters (STW) east coast sites so impacts 
are theoretically possible beyond the 
east coast of Scotland. 

Migratory birds have been considered in the 
assessment according to the methods 
recommended by SOSS (Wright et al., 2012). 

RSPB The EIA process will need to take 
account of any MPAs designated under 
the Marine (Scotland) Act 2010. 

See project response in relation to MPAs in 
the first row of this table. 

RSPB The proposed survey programme states 
that further aerial surveys may be used 
to support future bird and mammal 
studies within the STW. RSPB consider 
that further aerial surveys should be 
considered, particularly as the use of 
boat-based surveys to provide baseline 
data for a site of this size may prove 
problematic. 

The ornithological assessment is largely 
based on a two year programme of surveys 
within the Boat-based Survey Area. This was 
considered the most robust means of 
obtaining monthly population estimates of 
birds and data on flying birds for collision risk 
assessment, as explained above. Future 
aerial surveys may be considered for pre- or 
post-construction monitoring but at present 
there is no reliable means of comparing 
population estimates from aerial surveys 
with those from boat surveys.  

RSPB The use of radar should also be 
considered. Radar studies should be 
targeted to allow assessment of impacts 
on passage seabirds and migratory 
waterfowl. Boat and aerial surveys do 
not sufficiently assess such movements 
and radar can gather data in periods of 
darkness and poor weather. 

The use of radar has not been considered 
feasible for the Development Area because it 
is beyond shore-based radar range (RPS, 
2009). Migratory birds have been considered 
in the assessment according to the methods 
recommended by SOSS (Wright et al., 2012). 

HRA Screening Responses 

Marine 
Scotland 

Marine Scotland will commission a 
project to estimate collision numbers for 
a wide range of passage species, 
following the SOSS principles. Outputs 
can be made available to Inch Cape 
Offshore Limited (ICOL).  

Noted. The report of this research was not 
available at the time of writing. 
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Marine 
Scotland 

The most recent source for species 
counts at SPAs is the recent project for 
Marine Scotland undertaken by Natural 
Power (Lewis et al., 2012).  

SPA data from Lewis et al. (2012) have been 
referred to as appropriate. Since the 
comments from Marine Scotland were 
received, SNH provided further advice on 
recent SPA population counts for breeding 
seabird interests of SPAs in relation to 
determining 'Likely Significant Effect' (LSE) for 
the breeding season (pers. comm., 2013b). 
SNH indicated that they and JNCC would 
double-check the data provided to confirm 
these as the appropriate reference 
populations for use in HRA. No further 
communication has been received from SNH 
on this issue at the time of writing. Seabird 
data for 2012 has become available through 
the Seabird Monitoring Programme (SMP) 
database and species counts at SPAs referred 
to in this chapter have been updated where 
possible using this information. 

Marine 
Scotland 

In relation to displacement, Marine 
Scotland has recently published a 
commissioned ‘proof of concept’ paper 
on an energetics approach to the 
consequences of displacement of 
guillemots by a FTOWDG wind farm. 
Marine Scotland is about to commission 
an extension of this project to cover 
other species, and all FTOWDG wind 
farms.  

Noted. The report of this research was not 
available at the time of writing. 

SNH SNH and JNCC are still considering 
possible approaches to impact 
assessment for seabird species during 
the non-breeding seasons (post-
breeding, passage and migratory) and 
will be able to provide advice in this 
respect once this has been agreed 
between the UK Country Agencies. 

Noted. At the time of writing this advice had 
not been received. Outside the breeding 
season, seabirds range over large areas; 
populations from breeding locations in the 
UK and Europe mix in the North Sea and 
some seabirds breeding in the UK migrate to 
the Atlantic Ocean or further. Clear 
connectivity with birds using the 
Development Area and SPA populations 
outside of the breeding season cannot be 
established. The approach taken is detailed in 
Section 15.6 and 15.7. 

SNH For non-seabird passage species (waders 
and wildfowl), Marine Scotland is letting 
a research contract to take a strategic 
overview of potential impacts from 
proposed offshore wind farms in 
Scotland. For these species, the advice 
of SNH and JNCC will be informed by the 
results of the Marine Scotland report. 

 

 

Noted. The report of this research was not 
available at the time of writing. 
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SNH SNH requested that Svalbard Barnacle 
Goose was screened in for LSE, although 
noting that they had undertaken work to 
consider whether any potential collision 
mortality for this species would result in 
population level effects and that this 
work would inform their advice to the 
competent authority for appropriate 
assessment. 

This species has been considered with in the 
HRA presented in Section 15.12. 

SNH The shortlist of SPAs and seabird species 
for consideration in HRA (for the 
breeding season) was confirmed by SNH 
based on the recommendations in the 
HRA screening report, with two 
amendments (Sandwich tern was 
screened out for the Forth Islands SPA 
and herring gull was screened in for 
Buchan Ness to Collieston Coast SPA). 
SNH also confirmed that effects on 
seabird assemblages will be considered 
via assessment of impacts on each 
individual species component. 

This advice has been followed in the HRA 
presented in Section 15.12. 

SNH The applicant was advised to remain 
aware of the proposals for future 
designation of marine SPAs, based on 
the most recent update from the JNCC 
website. 

Noted. At the time of writing no further 
formal proposals for marine SPAs have come 
forward. 

SNH In relation to cumulative impacts of the 
Export Cable landfall, there were no 
onshore renewables schemes to take 
into account near the proposed export 
cable landfall at Cockenzie. 
Consideration should be given to the 
conversion of the existing coal-fired 
Cockenzie Power Station with a 
Combined Cycle Gas Turbine power 
station, advice should be sought from 
East Lothian Council on any other 
proposals in the vicinity, including the 
Main Issues Report for the Local 
Development Plan (due in Summer 
2013). 

Advice noted. A search for projects for the 
cumulative assessment of the Offshore 
Export Cable has been made as requested 
and further consultation has been 
undertaken with SNH (Table 15.21). 

SNH Effects of the Export Cable landfall 
construction works should be taken into 
account along with the offshore 
construction works. 

Assessment undertaken (see Section 15.7). 

1. SNH (2010a). 
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12 Meetings with SNH and JNCC, and SNH and Marine Scotland, were held respectively on 17 

February 2011 and 22 February 2012. At each meeting a summary of the results of boat-

based surveys to date and the key species identified for assessment was presented and 

discussed. A report on the first year of boat-based surveys was submitted to SNH, JNCC and 

Marine Scotland in February 2012. Prior to submission of the Environmental Statement (ES), 

a summary of the EIA and HRA, including the population modelling for kittiwake, razorbill, 

guillemot, and puffin, was presented at a meeting with Marine Scotland, SNH and The Royal 

Society for the Protection of Birds (RSPB) on 19 February 2013. 

13 Inch Cape Offshore Limited (ICOL) has also participated in FTOWDG, a group facilitated by 

The Crown Estate (TCE) and involving representatives from Seagreen Wind Energy Limited 

(Firth of Forth Round 3 Zone) and Mainstream Renewable Power (Neart na Gaoithe) (see 

Section 5.5.2). FTOWDG was formed to promote collaborative discussion about the 

development of offshore wind in the outer Forth and Tay region of Scottish Waters. The 

FTOWDG birds sub-group has jointly commissioned a number of studies in relation to 

seabirds to inform ornithological assessments for offshore wind farms. More detail on this is 

provided in the desk study (Section 15.4.2) below. Relevant issues from FTOWDG meetings 

and correspondence with Marine Scotland are referred to as appropriate throughout this 

chapter. 

The information received through this consultation, along with the formal Scoping Opinion 

and recognised best practice, has informed the methodology and scope for the assessment 

of the impacts on ornithology presented in this chapter. HRA specific advice from Marine 

Scotland and SNH has been noted, and consideration of these points has been incorporated 

in the assessment to inform the HRA, in Section 15.12 of this chapter. 

15.3 Design Envelope and Embedded Mitigation 

14 The design envelope, i.e. the full range of potential development scenarios, is detailed in 

Chapter 7. The assessment of impacts on ornithological communities is based upon the 

worst case scenario as identified from this design envelope, and is specific to each predicted 

impact or effect. The worst case scenario for each predicted impact relating to the works 

within the Development Area and the Offshore Export Cable Corridor are detailed below in 

Tables 15.2 and 15.3 respectively, and as these scenarios have been carried through into the 

assessment, it is considered to be conservative such that any design taken forward is 

considered within the assessment. 
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Table 15.2: Worst Case Scenario Definition – Development Area 

Predicted Impact Design Envelope Scenario Assessed 

Construction  

Direct disturbance, 
direct habitat loss, 
indirect impacts on birds 
via prey species. 

Total seabed area disturbed is 5.54 km
2
, equating to 3.69% of the 

Development Area (see Table 12.2 and 13.2). 

Noise model based on parameters in Table 11.2 and 11.3. 

Programme and vessels: vessel traffic: approximately 3,500 vessel 
movements (movement equals return trip from port – Development 
Area); Construction programme: maximum extent from 2016 to 2020. 

A worst case scenario considered that up to 15 vessels could be present 
in the Development Area at any one time (including tugs, and 
construction, heavy lift, cable laying and crew vessels). 

Operation 

Direct habitat loss. Gravity bases fitted to 213 WTGs as well as OSPs (5), met masts (3) and 
inter-array cables, with maximum protection of 10% of the cables 
length, covering 1.87 km

2
, equivalent to 1.25% of the Development 

Area. 

Disturbance, indirect 
impacts on birds via 
prey species, 
displacement.  

Ports and harbours, and operation and maintenance considered for 
disturbance and indirect impacts: average number of vessel trips to 
Development Area per day during operational phase: four to six.  

For impacts on birds via prey species see Table 13.2. 

Maximum extent of Development Area (150 km
2
) plus a 2 km buffer 

considered for displacement. 

Collision risk, barrier 
effect. 

Number of WTGs – 213 (largest dimensions): 

 Minimum hub height – 114 m above LAT; 

 Rotor diameter – 172 m; 

 Minimum air draft – 22 m above Highest Astronomical Tide (HAT); 

 Markings, foghorns and lighting – as per guidance and on 
agreement with navigation and aviation stakeholders. 

Array dimensions: closest average down-wind and cross-wind spacing – 
820 m; 

Indicative additional parameters used are provided in Appendix 15A, 
Section 15A.2.5.2. 
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Table 15.3: Worst Case Scenario Definition – Offshore Export Cable Corridor 

Type of Effect Design Envelope Scenario Assessed 

Construction  

Direct habitat loss, 

direct disturbance, 

indirect impacts on 

birds via prey species. 

Specification of construction details (assumed worst case):  

 Maximum number of six cables;  

 Cable route length –approximately 83 km from the edge of the 
Development Area to the MHWS;  

 Maximum cable corridor width – 1,400 m (the maximum distance 
between the outer most trenches);  

 Maximum estimated cable laying rate – 500 m per hour;  

 Maximum duration of installation between Development Area and 
near-shore habitat – nine months;  

 Maximum duration of installation in intertidal habitat – will take up 
to four weeks per cable, with a maximum installation of three cables 
per year (i.e. 12 weeks per year). It is also a possibility that this 
process could be phased over three years (i.e. eight weeks per year); 

 Approximate number of vessel movements – 30 per cable. 

Sub-tidal area of seabed disturbed across Offshore Export Cable 
Corridor is 3.02 km

2 
(3.0% of Offshore Export Cable Corridor) resulting 

from the Export Cable installation (see Table 12.3). 

Intertidal area disturbed at the Cockenzie landfall option is 2,216 m
2
 

which equates to 2.0% of total beach area (measured from the 
Cockenzie Power station to East Cuthill Rocks) (see Table 12.3). 

Intertidal Area disturbed at Seton Sands landfall option is 14,636 m
2
 

which equates to 1.1% of total beach area measure from Wrecked 
Craigs to Fenny Ness (see Table 12.3). 

Operational Phase 

Direct disturbance. Noise, visual disturbance through maintenance. 

A small number of vessel movements associated with inspections and 

monitoring to identify if the Offshore Export Cable becomes exposed 

over time and take appropriate remedial action. 

 

15.3.1 Embedded Mitigation 

15 The following committed Embedded Mitigation measures have already been incorporated 

into the Design Envelope and have been taken into account in the impact assessment: 

 Piling operations will incorporate a soft start procedure that will reduce the potential for 

noise related fatality on prey species of seabirds. 

 Cables will be suitably buried or will be protected by other means when burial is not 

practicable. This will reduce the potential for impacts relating to the electromagnetic field 

(EMF) on some prey species of seabird. 
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 A suitably qualified Ecological Clerk of Works will be appointed to the Project during 

construction. This will ensure compliance with mitigation and best practice is followed 

relating to disturbance of priority bird species (notably qualifying species from the Firth 

of Forth Special Protection Area (SPA). 

15.4 Assessment Methodology 

16 This section describes the assessment methods and the underpinning legislation and 

guidance.  

15.4.1 Legislation and Guidance 

17 In addition to the ‘The Marine Works (Environmental Impact Assessment) Regulations 2007’ 

(the EIA Regulations), key legislation in relation to birds includes: 

 The Council Directive on the Conservation of Wild Birds 2009/147/EC (EU Birds Directive). 

 The Council Directive on the Conservation of Natural Habitats and of Wild Fauna and 

Flora 1992/43/EEC (EU Habitats Directive). 

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

 The Wildlife and Countryside Act 1981 (as amended).  

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

 The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2000 as 

amended in 2008. 

 Conservation of Habitats and Species Regulations 2010. 

 The Offshore Marine Conservation (Natural Habitats, etc.) Regulations 2007 (as 

amended). 

EU Birds Directive 

18 The European Union (EU) meets its obligations for birds through Directive 2009/147/EC (EC 

Birds Directive) on the conservation of wild birds (codified version of the European Council 

Directive 79/409/EEC as amended). This legislation was adopted in 1979 in response to 

increasing concern about declines in Europe's wild bird populations. The Directive 

emphasises the protection of habitat for endangered and vulnerable bird species listed on 

Annex I and migratory birds through a network of SPAs. 

EU Habitats Directive 

19 European Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild 

Fauna and Flora (EC Habitats Directive) was adopted in response to the Bern Convention. 

This Directive is transposed into UK law by the Conservation of Habitats and Species 

Regulations 2010 (together with the Conservation (Natural Habitats, &c.) Regulations 1994). 

The Directive requires Member States to maintain habitats and species at a favourable 

conservation status across their full range, as well as through a network of protected sites 

http://www.opsi.gov.uk/si/si2007/uksi_20071842_en_1
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(Natura 2000, comprising Special Areas of Conservation (SACs) and SPAs). Species protected 

under this legislation are known as European Protected Species (EPS). 

Nature Conservation Act 2004 

20 The Nature Conservation (Scotland) Act 2004 places a duty on public bodies to further the 

conservation of biodiversity. It requires Scottish Ministers to designate one or more 

strategies for the conservation of biodiversity as the Scottish Biodiversity Strategy, and to 

publish lists of species and habitats of importance. Chapter 1 of Part 2, and Schedules 1 and 

5, of the Act, repeal the Sites of Special Scientific Interest (SSSI) provisions of the Wildlife and 

Countryside Act 1981 (as amended), enhancing the protection of SSSIs. Part 3 and Schedule 6 

of the Act amend the Wildlife and Countryside Act 1981, strengthening the legal protection 

for wild bird species.  

Wildlife and Countryside Act 1981 

21 The Wildlife and Countryside Act 1981 consolidates existing national legislation to 

implement the Bern Convention and Birds Directive in the UK. It protects native species, 

controls the release of non-native species, enhances the protection of SSSIs and builds upon 

rights of way rules. Special penalties are available for offences related to rare and 

endangered bird species listed on Schedule 1. 

Conservation (Natural Habitats, &c.) Regulations 1994 (as amended), Conservation of 

Habitats and Species Regulations 2010 

22 In Scotland, the Conservation of Habitats and Species Regulations 1994, as amended, most 

notably in 2004 and 2007, transpose the EC Habitats Directive into domestic law. The 

Regulations protect sites, species and habitats identified by the Habitats Directive. The 

Conservation of Habitats and Species Regulations 2010 apply in Scotland in relation to 

certain specific activities, including consents granted under Sections 36 and 37 of the 

Electricity Act 1989. The 2010 Regulations are very similar to the 1994 Regulations (as 

amended in Scotland) in the protection they give to Natura sites, so in practice proposals are 

assessed in exactly the same way. 

The Offshore Marine Conservation (Natural Habitats, etc.) Regulations 2007 (as amended) 

23 These regulations transpose Council Directive 92/43/EEC on the conservation of natural 

habitats and of wild fauna and flora (Habitats Directive) and Council Directive 79/409/EEC on 

the conservation of wild birds (Wild Birds Directive) into national law. They came into force 

on 21 August 2007. These regulations apply to the UK’s offshore marine area which covers 

waters beyond 12 nautical miles, within British Fishery Limits and the seabed within the UK 

Continental Shelf Designated Area. 

http://www.opsi.gov.uk/si/si2007/uksi_20071842_en_1
http://jncc.defra.gov.uk/page-1374
http://jncc.defra.gov.uk/page-1373
http://jncc.defra.gov.uk/page-4552
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Guidance 

24 Guidance on ecological and ornithological assessments for offshore wind farms was derived 

from: 

 IEEM (2010) Ecological Impact Assessment Guidelines for Marine and Coastal Projects. 

 Maclean et al. (2009) A review of assessment methodologies for offshore wind farms. 

 King et al. (2009) Developing guidance on ornithological cumulative impact assessment 

for offshore wind farm developers. 

 Advice received from Marine Scotland, SNH and JNCC in writing and during discussions at 

meetings, including specific advice relating to the Wind Farm and OfTW (in response to 

the Scoping Report, HRA screening report, and discussions at project-specific meetings; 

see Section 15.2), advice received at FTOWDG meetings with Regulators and in response 

to FTOWDG reports, and written comments from SNH, JNCC and RSPB in relation to ES’s 

for other offshore wind farms. 

15.4.2 Desk Study 

25 Background information on seabird distributions within the bio-geographic region and the 

North Sea in particular was taken from BirdLife International (2004), Stone et al. (1995), Skov 

et al. (1995), Forrester et al. (2007), Mitchell et al. (2004), Kober et al. (2010) and other 

sources as appropriate. Colony counts were derived from the JNCC Seabird Monitoring 

Programme Database. These sources were used to determine regional breeding, passage 

and non-breeding or wintering numbers and distributions for each species. Much of the 

information on bird behaviour and ecology has been taken from Birds of the Western 

Palaearctic (Snow and Perrins, 1998), which provides a comprehensive text on each species. 

26 For a few offshore wind farms, mainly outside the UK, there are publicly available studies 

which provide information on the responses of birds to the construction and/or operation of 

a wind farm (e.g. Horns Rev and Nysted, Denmark, Petersen et al., 2006; Southern Kalmar 

Sound, Sweden, Pettersson, 2005; Egmond aan Zee, The Netherlands, Krijgsveld et al., 2011, 

Lindeboom et al., 2011). For these wind farms a range of studies have been conducted, 

looking at changes in bird distributions and migration routes. Where appropriate these 

studies are referred to in the assessment.  

27 Through FTOWDG a number of studies were commissioned, including reviews of seabird 

tracking studies in the Forth/Tay region (Daunt et al., 2011b) and the distribution and 

behaviour of gannets (Hamer et al., 2011), and tracking studies of seabirds at the Isle of 

May, St Abb’s Head and Fowlsheugh (Daunt et al., 2011a, Daunt et al., 2011c). 

28 Reference has also been made to Marine Scotland commissioned reports on the 

vulnerability of Scottish Seabirds to offshore WTGs (Furness and Wade, 2012) and 

preliminary modelling of the effects of displacement from offshore wind farms on seabirds 

(McDonald et al., 2012). Marine Scotland has commissioned further work on population 

viability analyses of seabirds in the Forth and Tay area, a strategic assessment of cumulative 

collision risk of offshore wind farms to migratory seabirds, and further modelling of the 
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potential implications of displacement. The reports from these latter three projects are not 

available at the time of writing.  

29 The SOSS for the UK offshore wind industry have produced a number of reports and 

products which are referred to in the assessment, including a model to predict bird collisions 

with offshore wind farms (Band, 2012), recommendations for the assessment of risk to 

migratory bird species (Wright et al., 2012) and a review of bird flight heights and avoidance 

rates (Cook et al., 2012).  

30 Reference is also made to the assessment methods applied in the ES’s for other offshore 

wind farms in the UK.  

31 For intertidal and near-shore birds, the National Biodiversity Network (NBN) database was 

consulted to provide an overview of the bird species recorded within the survey area plus a 

five kilometre buffer. A search for seabird breeding colony records within the survey area 

plus a five kilometre buffer was also made sought from Seabird 2000 records (Mitchell et al., 

2004). The desk study for the near-shore and intertidal areas also included reference to 

existing ES documents. 

32 Wetland Bird Survey (WeBS) count data were obtained from the BTO, consisting of the most 

recent high and low tide datasets gathered from WeBS survey sectors which most closely 

corresponded to the potential landfall options (see Appendix 15C for further details).  

33 WeBS core (high tide) counts are conducted around high water on all estuaries and key 

wetland sites in the UK, generally on a set day each month. As the counts are undertaken 

around high water, when estuarine birds are likely to congregate at roosts because intertidal 

feeding areas are submerged, they are able to ensure a relative accuracy of counting, as 

waterfowl are relatively close to the estuary banks. Core counts therefore tend to quantify 

birds present at high tide roosts. 

34 The WeBS low tide count scheme generally records the number of waders and wildfowl that 

are foraging within a count sector. It aims to monitor the importance of intertidal feeding 

areas of UK estuaries and complement the information gathered by WeBS core counts. Low 

tide counts provide information to gauge the potential effects on waterbirds of a variety of 

human activities which affect the extent or value of intertidal habitats. 

35 WeBS high tide core counts are conducted every year while low tide counts are usually 

undertaken every six years. In this case, the high tide data obtained covered the five year 

period 2006/07 to 2010/11 whilst the most recent low tide data were collected in 2009/10. 

36 For SPAs considered in the HRA, information on qualifying species, site populations at 

classification and the condition of SPA features was gathered from the SNH sitelink website 

and the SPA site accounts on the JNCC website. 
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15.4.3 Offshore Boat-based Surveys (Development Area) 

37 The Boat-based Survey Area was defined on the basis of a power analysis (RPS, 2010), to 

provide robust bird population estimates for the Development Area, and to facilitate 

detection of displacement of birds by monitoring during construction and post-construction. 

It was concluded that boat transects at 2 km intervals in-combination with a 4 km buffer 

zone would give a design with sufficient power to permit reliable detection of displacement 

effects of 15 per cent or more amongst more abundant species (RPS, 2010). The results also 

indicated that for less abundant species, reliable detection of displacement effects using 

standard data collection methods may only be possible when 30 per cent or more of the 

individuals are displaced. This analysis was based on simulated data with a random 

distribution. 

38 Monthly boat-based surveys of the Boat-based Survey Area for the Project were carried out 

between September 2010 and September 2012. Key components of the survey methodology 

are summarised in Table 15.4, below. The Boat-based Survey Area included the 

Development Area and a 4 km buffer, a total area of 430 km2 (Figure 15.1). The data, 

collected by European Seabirds at Sea (ESAS)-certified surveyors, were used to produce 

monthly population estimates of seabirds within the Boat-based Survey Area. Further details 

of these surveys, which follow the recommended standard methodology for offshore boat-

based bird surveys, and the methods used to calculate population estimates for the Boat-

based Survey Area, are provided in Appendix 15A, Section 15A.2.1.  

Table 15.4: Key Components of Boat-based Survey Methodology 

Study Design 

Survey effort Monthly, over two years 

Study Area Development Area plus 4 km buffer (430 km
2
) 

Transect interval 2 km separation 

Transect orientation East-west; parallel transects 

Transect tails Not surveyed 

Total transect length 219 km 

Weather constraints No surveys in sea state 5 or more; visibility less than 300 m 

Navigation 

Recording of location 60 second intervals 

Sampling 

Detection 
Predominantly through naked eye, binoculars used for 
identification, although the latter are used more regularly for bird 
feeding concentrations and in rougher sea states 
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Study Design 

Scan arc 90 degrees; single side of the vessel during all surveys 

Number of surveyors 
One primary observer, one scribe, one extra surveyor allowing for 
rotation of roles 

Strip width 
300 m (distance bands A-E; 0 m -50 m, 50 m - 100 m, 100 m - 200 
m, 200 m - 300 m, 300 m+) 

Basic recording interval One minute 

Snapshot interval One minute 

Snapshot box Parallel to vessel, 300 m x 300 m 

Height classes 
Bands: on the sea surface, 5 m, 10 m, 15 m, 20 m, 25 m, 30 m, 35 
m, 40 m, 45 m, 50 m, 60 m …100 m, 150 m, 200 m) 

Data 

Primary bird data collected 
Species, number, distance, flight height, behaviour, flight 
direction, in/out of snapshot for birds in flight 

Secondary bird data 
collected 

Age, sex, moult status, plumage, associations 

Other data collected Weather conditions, visibility, glare, activity of other vessels 

 

39 The data obtained from boat-based surveys forms the core of the ornithological assessment. 

However, other ornithological data sources for the Forth and Tay Region, including the 

Development Area, collected during recent years, were also used as appropriate. These 

included tracking studies of auks and kittiwake from breeding colonies on the Isle of May, 

Fowlsheugh and St Abb’s Head, carried out by the Centre for Ecology and Hydrology (CEH) in 

2010 and 2011 (Daunt et al., 2011a, 2011c). 

15.4.4 Near-Shore Bird Surveys 

40 A programme of monthly intertidal and near-shore bird surveys in and around the Cable 

Landfall Study Area was conducted over a period of thirteen months between January 2012 

and January 2013 inclusive. These surveys were designed to assess the use of the intertidal 

and near-shore habitats associated within the Cable Landfall Study Area by qualifying species 

of the Forth Islands and Firth of Forth SPAs and Wetland of International Importance 

(Ramsar, see Section 3.3.4 for information on Ramsar Convention) and other bird species of 

conservation concern and used to inform the ornithological assessment for the EIA as well as 

the HRA.  

41 The intertidal and near-shore bird survey area extended for approximately six kilometres 

along the East Lothian coast from Prestonpans Sea Front at Ox Rocks (NT 38288 74532) to 
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the eastern end of Seton Sands (NT43301 76480) in order to cover the full area under 

investigation for potential cable landfall sites. Given the extent of this survey area it was 

segregated into five discrete count sectors (Sectors A-E, see Figure 15.1 and Appendix 15C 

for further details). Potential Offshore Export Cable Landfall options were subsequently 

identified by ICOL at Cockenzie and Seton Sands, which formed the focus of the report in 

Appendix 15C. 

42 Although the largest numbers of birds were expected to be present during the non-breeding 

season (approximately September to March, covering the spring and autumn migration 

periods as well as the winter months), data were collected for the full year in order to cover 

the post-breeding period for Sandwich tern (one of the Firth of Forth SPA qualifying 

interests) and to provide confirmation of the periods when fewer birds were present.  

43 Survey methods were based on the high tide (core count) methodology of the WeBS scheme 

(Musgrove et al., 2003 and Holt et al., 2012). Each sector extended out to 1.5 km from the 

MHWS mark. To identify the distribution of birds, the count sectors were segregated into 

three distance bands; 0 m - 500 m, 500 m - 1 km and 1 km - 1.5 km, and covered a range of 

tidal conditions. Full details of methodology are presented in Appendix 15C. 

15.4.5 Information Gaps and Limitations 

44 A full two year baseline boat-based bird survey programme was undertaken within the Boat-

based Survey Area between September 2010 and September 2012. Temporal coverage was 

excellent, with only a single winter month missed during the programme – with complete 

coverage of the Development Area realised in 23 out of 24 surveys. Data were collected 

exclusively in good to moderate sea state conditions, COWRIE survey guidelines were 

adhered to in all aspects of the survey protocol and experienced ESAS surveyors were used 

on all surveys. Data analysis was undertaken to industry standard, using the latest guidance 

from statutory bodies (see Appendix 15A, Section 15A.2). It is therefore considered that the 

data collected for the offshore assessment fulfil the industry requirements and that there 

are no significant data limitations to the assessment. 

45 Surveys of the intertidal and near-shore area in the vicinity of the Export Cable Landfall 

options were carried out to provide data in relation to potential impacts on estuarine birds 

in this area. A programme of ‘through the tide’ surveys was designed to capture the 

numbers and distribution of birds in the intertidal and near-shore area throughout the year 

and over the full tidal cycle. Surveys were carried out in suitable weather conditions 

(avoiding times of low visibility and heavy precipitation) and there were no data gaps due to 

prolonged adverse weather. As for the boat-based offshore surveys, the intertidal surveys 

are considered to fulfil the industry standard requirements with no limitations or data gaps 

in this respect. 

46 Because of the limited scale of works required for the Offshore Export Cable Corridor (i.e. a 

small number of vessel movements), no specific surveys of this area were commissioned for 

the Offshore Export Cable Corridor between the Boat-based Survey Area (i.e. 4 km from the 

Development Area) and Near-shore Survey Area (i.e. 1.5 km from MHWS, covered by shore-
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based surveys). The assessment for this section of the Offshore Export Cable Corridor makes 

use of data on the presence of birds from the desk study.  

15.4.6 Impact Assessment 

47 The approach to the assessment of ornithological impacts has drawn on published guidance 

on Environmental Impact Assessment in Scotland (SNH, 2009; Scottish Government, 1999), 

and also advice provided by SNH in discussions over the approach to impact assessment for 

offshore wind farms in the Forth and Tay area (see Section 15.2). During consultation, SNH 

advised against the use of matrices for impact assessment when they are used to replace, 

rather than guide, thinking (pers. comm., 2011) expressing a preference for a more 

descriptive approach to impact assessment as recommended by IEEM (2010).  

48 The assessment considers the potential impacts of the Wind Farm and OfTW on Valued 

Ornithological Receptors (VORs) with the aim of identifying whether impacts are significant. 

The process consisted of the following steps: 

 Identify VORs (bird species and nature conservation sites designated for birds) which are 

potentially sensitive to the impacts of the Project; 

 Assess the sensitivity of VORs based on ornithological importance of the Development 

Area and the Offshore Export Cable Corridor for these receptors, their conservation 

status or status as a qualifying interest for a designated site (see Table 15.5); 

 Based upon the worst case scenario as identified in the Design Envelope (see Tables 15.2 

and 15.3), establish the magnitude of potential impacts on VORs quantitatively, or 

qualitatively where sufficient numeric data are not available (see Table 15.6); 

 In determining impact significance for each VOR, consideration was given to the impact 

magnitude, VOR sensitivity and also to the ecological characteristics of each VOR, 

Embedded Mitigation, the spatial extent and likely duration of each impact as well as its 

timing, frequency and reversibility (as recommended by IEEM guidelines). Where 

possible, reference was made to available scientific information - from peer reviewed 

scientific papers, commissioned research reports relevant to seabird ecology and 

interactions with offshore wind farms, and other sources as appropriate. Where empirical 

evidence as to a magnitude of effect has not been available, the ecology of the species 

has been considered and appropriate conservative assumptions made. All such 

assumptions have been detailed within the assessments concerned, and all reference 

sources are cited and listed at the end of the chapter; 

 Evaluate the significance of impacts based on the approach above taking account of 

Embedded Mitigation measures; 

 Identify any Additional Mitigation measures which would avoid or reduce significant 

impacts; and, 

 Assess residual impacts (post-mitigation). 

49 The approach to the impact assessment is described in detail below. 
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Identifying Valuable Ornithological Receptors 

50 As the Wind Farm and OfTW extend across a range of marine, estuarine and intertidal 

habitats, with the potential to affect different bird communities across different seasons, it 

is considered appropriate to identify VORs for specific Project elements, as opposed to for 

the Project as a whole, in order to account for differences in bird assemblages present 

within near-shore/intertidal areas and areas further offshore. Specifically, some bird species 

which were recorded in both the near-shore and boat-based surveys were allocated 

different sensitivity ratings because of potential differences in their sensitivities in the 

different environments (as a result of alternative habitat availability, seasonality, prey 

distribution etc.). 

51 An overview of how VORs were identified for the different elements is provided below. 

Development Area 

52 For the EIA all seabird species recorded in the Boat-based Survey Area were considered as 

potential VORs either for the breeding or non-breeding season, or both where the species 

occurs year-round. Assessments for most species are provided separately for the breeding 

and non-breeding seasons. Where appropriate, for some species a post-breeding season is 

considered as well (see Appendix 15A, Section 15A.2.2.1 for more information about the 

definition of seasonality). 

53 Migratory species may pass through the Development Area in potentially large numbers 

over a short period of days or weeks, and may be missed if monthly boat surveys do not 

coincide with the migration window and/or if migratory movements tend to take place at 

night (or high altitude). Several sources of information were used to identify migratory bird 

species which may pass through the Development Area in significant numbers, in particular 

a report on migratory pathways for birds commissioned by the SOSS for the UK Offshore 

Wind Industry (Wright et al., 2012). 

54 The Development Area does not physically overlap with any nature conservation sites 

designated for birds. There is potential connectivity with sites designated as SPAs for 

breeding seabirds, as birds nesting in these areas may forage within the Development Area 

and therefore there is potential for direct and indirect impacts on some SPA populations. 

Potential impacts on SPAs are considered in Section 15.12 (HRA).  

Offshore Export Cable Corridor – from the Development Area to Near-shore 

55 For the EIA, all seabird species recorded in the Boat-based Survey Area (which partially 

overlaps with the Offshore Export Cable Corridor in the deeper waters of the Outer Forth) 

were considered VORs for the Offshore Export Cable Corridor. For the non-surveyed section 

of the corridor in the Inner Forth (see Section 15.4.5) various published sources were used to 

define the likely VORs present. In addition, because the Offshore Export Cable Corridor 

overlaps with foraging ranges of seabirds nesting within nearby SPAs, and for a small part of 

its length crosses part of the Forth Islands SPA (see Figure 15.2), these SPA species were 

considered VORs as well even where they had not been recorded during the boat-based 



  Biological Environment 
ORNITHOLOGY 

 

INCH CAPE OFFSHORE LIMITED               
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

25 of 366 

surveys. The potential impacts on SPAs from this part of the Offshore Export Cable Corridor 

specifically are considered in Section 15.12.  
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Figure 15.2: Designated Special Protection Areas and Ramsar Sites 

 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED               
OFFSHORE ENVIRONMENTAL STATEMENT 

27 of 366 

Chapter 

15 

Offshore Export Cable Corridor from Near-shore to Mean High Water Springs (Including 

Intertidal) 

56 For the EIA, all bird species recorded during the near-shore surveys were considered as 

potential VORs. 

57 Identified intertidal Offshore Export Cable Corridor landfall options at Cockenzie and Seton 

Sands both overlap with the Firth of Forth SPA, Ramsar site and SSSI, and so direct 

connectivity is likely for SPA qualifying interests that have been recorded there during 

baseline surveys. The potential impacts on this SPA from this part of the Offshore Export 

Cable Corridor are considered in Section 15.12 (Information to inform the HRA for 

ornithology).  

Defining the Sensitivity of VORs 

58 The sensitivity of each potential VOR was defined according to a range of criteria. These 

included measures of the importance of the bird populations within the Boat-based Survey 

Area and the Offshore Export Cable Corridor, the conservation status of the species, 

whether a species is protected under environmental legislation, or is cited as an interest 

feature of a designated site of national or international importance. The sensitivities range 

from high to low, as presented in Table 15.5, below. 

Table 15.5: Defining the Sensitivity of Valued Ornithological Receptors 

Sensitivity Definition 

High Bird species present in internationally important numbers, more 
than 1% of the relevant international/biogeographic population. 

Species which are cited as qualifying interests of SPAs (i.e. referred 
to in the SPA citations) with direct connectivity to the Development 
Area and the Offshore Export Cable Corridor during the breeding or 
non-breeding season

1
, either as qualifying interests under Article 

4.1, or as cited components of an assemblage under Article 4.2. 
Direct connectivity indicates that there is a degree of certainty that 
birds from the SPA in question use or pass through the Development 
Area and Offshore Export Cable Corridor. 

Bird species present in nationally important populations (more than 
1% of the British population) of a species listed on Annex 1 of the EU 
Birds Directive. 

A site designated as an SPA or Ramsar site on the basis of supporting 
internationally important numbers of birds. 

Moderate Bird species not listed on Annex 1 of the EU Birds Directive that are 
present in nationally important numbers (more than 1% of the 
British population). 

Species populations of regional importance based on numbers 
estimated to be utilising the Development Area and Offshore Export 
Cable Corridor (more than 1% of the regional population) or 
distributional context (e.g. occurring at the edge of a species’ 
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Sensitivity Definition 

international or British range). 

Species which are cited as qualifying interests of UK SPAs (i.e. 
referred to in the SPA citations) with potential connectivity to the 
Development Area and Offshore Export Cable Corridor during the 
non-breeding season

1
, either as qualifying interests under Article 

4.1, or as cited components of an assemblage under Article 4.2. This 
category has been used for situations where a species which is a 
qualifying interest at a number of UK SPAs may pass through the 
Development Area and Offshore Export Cable Corridor on migration 
only, but there is only hypothetical connectivity between particular 
SPA(s) and birds recorded at the Development Area and Offshore 
Export Cable Corridor. 

Species cited as interest features of SSSIs with connectivity to the 
Development Area and Offshore Export Cable Corridor. 

Species listed on Annex 1 of the EU Birds Directive and/or Schedule 
1 of the Wildlife and Countryside Act 1981 (if not covered above). 

Red and Amber-listed Birds of Conservation Concern in the UK 
(Eaton et al., 2009), if not covered above. 

Priority Species of the UK or Local Biodiversity Action Plan (if not 
covered above). 

 Low  All other bird species. 

1. SPA qualifying features have been identified as of high or moderate sensitivity respectively 
depending on whether there is evidence for direct connectivity to the Development Area or the 
Offshore Export Cable Corridor during the breeding or non-breeding season. It is recognised that the 
level of legal protection afforded to SPA species does not differ between the breeding or non-
breeding season and it is understood that species which use an SPA for part of a year are subject to 
protection throughout the year, even when they are not using an SPA.  

 

59 Sources of international and national population estimates used for the bird species referred 

to in this chapter are given in Appendix 15A, Section 15A.2.2. SPA population estimates are 

described in Section 15.12. 

60 Regional population estimates for seabird species during the breeding season were defined 

according to species-specific information on foraging ranges, such that species with larger 

potential foraging ranges have bigger regions and vice versa (see Appendix 15A, Section 

15A.2.3.2). Similarly, connectivity between SPAs for breeding seabirds and the Development 

Area and Offshore Export Cable Corridor was identified based on foraging ranges - i.e. 

potential impacts on an SPA qualifying seabird species were considered if birds breeding at 

that SPA might forage within the Boat-based Survey Area, based on available information on 

their foraging ranges (Thaxter et al., 2012). Information on likely connectivity of VORs with 

SPAs is provided in the HRA Screening Report (see Appendix 15B, Annex 15B.1). 

61 There are no published wintering population estimates for many seabird species for UK, 

British or International waters. Wintering population estimates for the North Sea and 
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regional populations were based on Skov et al. (1995), Stone et al. (1995), Forrester et al. 

(2007) and Wright et al. (2012) or other sources where relevant. 

Assessing the Magnitude of Impacts 

62 The magnitude of each potential impact on a VOR was assessed by adopting a population-

based approach according to the criteria in Table 15.6 below. 

Table 15.6: Assessing the Magnitude of a Potential Impact on Valued Ornithological 

Receptors  

Magnitude Definition 

High Total loss or major alteration to key elements/features of the baseline 
conditions. 

Where a quantitative assessment can be made, a prediction that >1% of the 
population is affected; or >1% change in demographic rate. 

 Moderate Partial loss or alteration to one or more key elements/features of the baseline 
conditions. 

Where a quantitative assessment can be made, a prediction that 0.5% – 1% of 
the population affected; or 0.5% – 1% change in demographic rate. 

 Low Minor shift away from the baseline conditions. 

Prediction that 0.1% – 0.49% of the population affected; or 0.1% – 0.49% 
change in demographic rate. 

 Negligible Very slight change from baseline conditions. 

Prediction that <0.1% of the population affected; or <0.1% change in 
demographic rate. 

 

63 Where quantitative assessments were possible (in terms of the number of individuals of a 

species affected, or predicted changes to mortality rate or breeding success), the relevant 

population comparison level was assessed on a species by species and species by impact 

basis. In some cases this was achieved by considering the number of individuals likely to be 

affected as a percentage of the national or regional population or the population of a 

designated site (taking a hierarchical approach whereby the highest level of sensitivity 

appropriate to the Development Area and Offshore Export Cable Corridor was used). Where 

an impact was considered likely to affect the survival of individuals (e.g. collision risk), or the 

productivity of breeding attempts (e.g. displacement), the predicted change in mortality or 

productivity was assessed against available information on the background mortality or 

productivity rate of a species.  

64 A precautionary approach has been taken to setting thresholds, reflecting the fact that many 

of the seabird and estuarine species present at the Development Area and Offshore Export 

Cable Corridor are qualifying species of SPAs and therefore are considered as internationally 

important receptors. Thus a one per cent threshold has been used to identify potential 
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impacts of high magnitude. Although there is no fundamental biological reason for this, one 

per cent is used as a ‘rule of thumb’ in relation to the identification of important 

concentrations of birds, for example in identifying areas for site protection (e.g. JNCC, 

2012a; BTO, 2012).  

65 In relation to demographic parameters such as mortality, it is recognised that changes of one 

per cent or less may actually not be detectable as one percent will fall within the likely errors 

of estimates for the values concerned or within fluctuations caused by natural variation. 

Nevertheless, it is possible that the actual consequence of varying a demographic parameter 

such as mortality by one per cent might affect the population growth rate of a species, so on 

a precautionary basis this level has been set to flag up potentially significant impacts where 

further detailed assessment is required. 

Determining the Significance of Impacts 

66 In determining the significance of the impacts, the following was taken into account: VOR 

sensitivity (Table 15.5), impact magnitude (Table 15.6) and IEEM (2010) recommendations 

that each impact is evaluated according to the parameters below: 

 Whether it is negative or positive; 

 The spatial extent or area over which it is likely to occur; 

 The likely duration; 

 Whether it is reversible or not; 

 The timing and frequency; and 

 The degree of confidence in predictions. 

67 Based on a detailed review using the criteria above, four categories (or combinations of 

categories such as moderate/major where insufficient information was available to 

confidently define a single impact significance category) were applied to evaluate impacts, 

based on the definitions shown in Table 15.7 below. 

Table 15.7: Criteria for Defining Impacts Based on Further Evaluation 

Impact Evaluation Rationale 

Negligible 
An impact that is considered likely to produce no effects, or effects well 
within the limits of natural variation for a VOR. 

Minor 

An impact that may result in changes, but these will be small in scale, 
temporary and within ‘acceptable’ limits, for example where an adverse 
change in population growth rate is small, temporary or not considered 
likely. 

Moderate 
An impact that will be measureable in the medium term and over a broad 
scale but will be reversible. It is likely to have a measurable effect on wider 
ecosystem functioning but still remain within ‘acceptable’ limits. 
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Impact Evaluation Rationale 

Major 
An impact that will be measureable in the medium to long term and where 
changes may be outside acceptable limits – for example leading to a 
permanent population decline at a regional or larger scale. 

 

68 Where possible consideration was given to the likely ability of individual species populations 

to absorb impacts, which depends on factors such as demographics (whether a species has 

high or low adult survival and productivity levels) and population trend. Seabirds, for 

example, are typically long-lived species with low annual productivity, and population trends 

are more sensitive to changes in adult survival than breeding success or juvenile survival. 

Thus, a predicted increase of more than one per cent in the mortality rate of breeding adults 

may be more likely to have an adverse impact on a population than a one per cent increase 

in breeding failure rate. For a few seabird species (kittiwake, razorbill, puffin and guillemot) 

where predicted impacts were considered to have the potential to adversely affect 

population growth rates through increases in mortality and/or breeding failure, population 

models were developed (see Appendix 15B). These models explored the impacts of mortality 

and productivity in terms of the probability of change in population growth rate and the 

likelihood of population decline, and the outputs have been used in the assessments of 

significance. For gannet, reference is made to recent population modelling commissioned by 

SOSS (WWT Consulting, 2012). For the purposes of this assessment, those residual positive 

and negative effects indicated as Major and Moderate/Major are considered significant. 

Dealing with Uncertainty in Impact Assessment 

69 In order to address the issue of uncertainty, this assessment incorporates a series of 

conservative assumptions about the Design Envelope (see Tables 15.2 and 15.3) as well as 

the potential magnitude of impacts of the Project on ornithological receptors. Where 

possible, impact magnitude is assigned based on scientific research and available 

information on the population status. Where this empirical evidence has not been available, 

the ecology of the species has been considered and appropriate conservative assumptions 

made. The list below provides details of these conservative assumptions and why they are 

considered to be appropriately conservative. It is considered that as a consequence of these 

conservative assumptions, confidence that ‘likely impacts’ (the definition for the likelihood 

of a defined outcome having occurred or occurring in the future, as defined by the 

Intergovernmental Panel on Climate Change (IPCC)) are within the ranges predicted by the 

models used is ‘high’ or ‘very high’ (quantitatively calibrated levels of confidence used in this 

assessment as defined by the IPCC) for the assessment undertaken to inform the EIA and 

HRA. 

 Disturbance during all project phases (see Sections 15.6 to 15.9): disturbance effects on 

seabirds up to around 0.5 km around vessels, disturbance of species in near-shore and 

intertidal habitats up to 2 km. This assessment is based on the species most sensitive to 

disturbance and considers worst case effects for those species from published sources. 
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E.g. a distance of 0.5 km has been assessed for auks although they are considered to flush 

from vessels at worst up to several hundred metres (Furness and Wade, 2012); 

 Indirect effects on bird species via prey species (see Tables 15.12 and 15.13 and 

associated text): reduced abundance of prey species during construction as a result of 

piling activities across the entire spatial extent of the modelled fish prey avoidance areas. 

These avoidance areas are based on the worst case scenario of two piling events within 

the Development Area (or per site in the Forth and Tay area, in case of the cumulative 

assessment) taking place simultaneously, with the proportional overlap of these areas 

with a species’ foraging range considered to constitute total (temporary) loss of prey 

species. In reality this is particularly conservative as many wide ranging seabird species 

are adapted to exploiting patchily distributed and temporary aggregations of prey, and 

any redistribution of fish prey species is unlikely to represent total loss of a foraging 

range; 

 Displacement during operation (see Tables 15.14 and associated text): conservative 

assumptions included disturbance up to 2 km from the Development Area; the choice of 

the proportion of birds displaced and the resulting reduction in breeding success (each 

displaced bird represents breeding failure of a breeding pair). For example for razorbill, 

available evidence indicated that total displacement is very unlikely and that the lowest 

recorded displacement estimate is 30 per cent. The latter value was based on a single 

year of post-construction monitoring and does not therefore reflect inter-annual 

variation. Given the species’ importance as a receptor (qualifying feature of the Forth 

Islands, Fowlsheugh and St Abb’s Head to Fast Castle SPAs) a more conservative 

displacement scenario of 50 per cent was used in the assessment instead to ensure that 

effects were not underestimated; and 

Collision risk (see Table 15.15 and associated text): use of precautionary avoidance rates 

for seabirds and migratory species (98 and 99 per cent); use of conservative assumptions 

of the proportion of migratory birds flying at risk height. For example, for migratory 

geese species it has been assumed that 75 per cent of all birds passing through the Wind 

Farm fly at collision risk height. In reality this is likely to be an over-estimate, with geese 

on average tending to fly above collision risk height.  

15.5 Baseline Environment  

15.5.1 Development Area  

70 Information from the desk study and boat survey data indicate that the Boat-based Survey 

Area - which includes the Development Area and a 4 km buffer - is used as a foraging and 

resting/roosting area for seabirds throughout the year, but particularly during the breeding 

season (which falls within the period April to September for most seabird species, (see 

Appendix 15A, Table 15A.3)). During this time of year, the Boat-based Survey Area lies within 

the foraging range of a number of breeding colonies of seabirds on the east coast of 

Scotland, including several internationally important sites classified as SPAs for breeding 

colonies of seabirds. Adult seabirds with active nests are likely to be constrained in the 

distances that they can travel to forage, as they need to acquire sufficient energy to meet 
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their own needs as well as the requirements of incubating eggs and feeding nestlings. 

Immediately after the breeding season, aggregations of post-breeding birds were recorded, 

including guillemot, razorbill and kittiwake. Outside the breeding season the Boat-based 

Survey Area is also used for foraging and resting/roosting by seabirds, although at this time 

of year birds can potentially range and forage over large offshore areas, and individuals of 

many species present during the breeding season will migrate to wintering areas elsewhere 

in the North Sea, Atlantic Ocean or Mediterranean Sea. 

71 Boat-based surveys covering the Development Area and a 4 km buffer (Figure 15.1 and 

Appendix 15A, Figure 15.A.1.1,) were conducted between September 2010 and September 

2012. These data and analysis methods are described in detail in Appendix 15A.  

Identification of Bird Species to be Included in the Assessment (VORs) 

72 A list of bird species in the Boat-based Survey Area is included in Table 15.8 below. This 

includes all seabird species which were recorded in boat surveys, and migratory waterfowl 

species (geese, ducks and wading birds) which were recorded infrequently, or not at all, but 

were considered likely to be under-recorded in boat surveys. Other bird species recorded 

infrequently in boat surveys – mainly passerines - are included in Table 15.8 as a species 

group. Species which are scoped into the ornithological assessment are identified in Table 

15.8. 

73 Species scoped in for consideration were those recorded in the Boat-based Survey Area with 

the potential to be affected directly or indirectly by the Project. A range of factors were 

taken into account for this scoping, including the species’ sensitivity (Table 15.5), frequency 

of occurrence, and the importance of the number of birds present. 

74 Note the species which have been scoped out include Sandwich tern which was recorded on 

only one occasion during the boat surveys. Particular note is made of this as Sandwich tern is 

a qualifying species of the Forth Islands SPA. However, breeding numbers have declined 

from 440 pairs (c. 1987) cited at classification to few or no pairs each year since 2006 (Lewis 

et al., 2012). These declines coincided with low numbers elsewhere in the southeast of 

Scotland and increased numbers in northeast Scotland, suggesting there may have been a 

shift in the population’s distribution (SNH, 2004). SNH indicated, in their advice on the HRA 

screening report (pers. comm., 2012b) (see Section 15.2), that although this species was 

screened out in relation to Likely Significant Effect (LSE) for the Firth of Forth SPA, the EIA 

should consider impacts on this species because it could return to breed at the Forth Islands 

in the future.  

75 The Development Area lies within the mean maximum foraging range of Sandwich tern (40 

km, Thaxter et al., 2012) from the Isle of May, a former breeding site for the species. So it is 

possible that if the species returned to nest on the Isle of May, some breeding birds might 

travel as far as the Development Area. However, like other terns, Sandwich terns forage 

mainly in coastal waters, usually within a few kilometres of shore (BirdLife International, 

2012). Thus the Development Area is not considered likely to provide an important foraging 

area for the species during the breeding season, should Sandwich terns return to nest in the 
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Forth Islands. There is a regular post-breeding aggregation of Sandwich terns in the Firth of 

Forth and the species is a qualifying feature of the Firth of Forth SPA during the passage 

period. However, even with the occurrence of these birds in the wider Firth of Forth, no 

Sandwich terns were recorded during the two years’ boat surveys at the Boat-based Survey 

Area during the post-breeding passage period (a single bird was recorded in May 2012, Table 

15.8). This evidence indicates the Development Area is not important for the species during 

this time of year and consequently on the basis of the above, the species has been scoped 

out of the EIA. 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 35 of 366 

Chapter 

15 

Table 15.8: Bird Species Recorded during Boat-based Surveys and Identification of Valued Ornithological Receptors for the Boat-based Survey 

Area 

Bird species Summary of Recorded Presence (See 
Appendix 15A, Annex 15A.2 for details) 

Sensitivity1 Scoped in or out 
of Assessment 

Rationale 

Taiga bean goose* Not recorded in any surveys but included in 
assessment on the basis that migrating birds 
from the single UK SPA for this species may fly 
through the Development Area. 

High In Connectivity with SPAs. Any birds passing through 
the Boat-based Survey Area are assumed to derive 
from the Slamannan Plateau SPA. 

Pink-footed goose* Migrating birds recorded on three boat 
surveys (84 individuals; winter). 

Moderate In Potential connectivity with SPA. 

Svalbard Barnacle 
Goose* 

Migrating flocks recorded in two boat surveys 
(74 individuals within Boat-based Survey Area; 
autumn and spring passage). 

High In Connectivity with SPAs. Any birds passing through 
the Boat-based Survey Area are assumed to derive 
from the Upper Solway Flats and Marshes SPA. 

Shelduck* Recorded on a single boat survey (one 
individual; winter). 

Moderate In Potential connectivity with SPAs. 

Tufted duck* Recorded on a single boat survey outwith 
Boat-based Survey Area (two individuals; 
May). 

Moderate In Potential connectivity with SPA. 

Eider Recorded twice on boat surveys (five 
individuals; April, November). 

High Out Very small numbers recorded in relation to the UK 
population, potential connectivity to SPAs likely to 
be very low. 

Long-tailed duck* Recorded on two boat surveys (three 
individuals; winter). 

Moderate In Potential connectivity with SPAs. 

Common Scoter* Recorded twice on boat surveys (three 
individuals; winter, summer). 

Moderate In Potential connectivity with SPAs. 
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Bird species Summary of Recorded Presence (See 
Appendix 15A, Annex 15A.2 for details) 

Sensitivity1 Scoped in or out 
of Assessment 

Rationale 

Goldeneye* Recorded on a single boat survey outwith 
Boat-based Survey Area (two individuals; 
April). 

Moderate In Potential connectivity with SPAs. 

Red-throated diver Recorded on three out of 24 surveys (six 
individuals in flight, autumn, winter). 

High Out Very small numbers recorded in relation to the UK 
population. Connectivity to SPAs unlikely as species 
prefers inshore coastal habitats. 

Great northern diver Recorded on two out of 24 surveys (two 
individuals, winter). 

Moderate Out Small numbers recorded in relation to the UK 
population. Not a qualifying feature of any UK SPAs. 

Fulmar Recorded on 23 out of 24 boat surveys. 
Amongst the ten most numerous species. 

High  In Cited as an SPA qualifying interest for SPAs within 
foraging range.  

SPAs: Forth Islands, Fowlsheugh, and Buchan Ness 
to Collieston Coast. 

Sooty shearwater Recorded on seven out of 24 boat surveys 
between August and October (97 individuals).  

Moderate Out Occurs in the UK on passage only. 

No UK SPAs. 

Low numbers (not exceeding nationally or 
regionally important number) present in the Boat-
based Study Area. 

Manx shearwater Recorded on 14 out of 24 boat surveys (150 
individuals; mainly between June and 
October. 

Moderate Out Small numbers recorded in relation to the UK 
population. Connectivity to SPAs unlikely. 

Storm petrel Recorded on four out of 24 surveys (nine 
individuals; June-July and September-
October). 

 

Moderate Out Small numbers recorded in relation to the UK 
population. Connectivity to SPAs unlikely. 
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Bird species Summary of Recorded Presence (See 
Appendix 15A, Annex 15A.2 for details) 

Sensitivity1 Scoped in or out 
of Assessment 

Rationale 

Gannet  Recorded in all 24 boat surveys. Amongst the 
ten most numerous species. 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPAs: Forth Islands (Bass Rock). 

Shag Recorded on seven boat surveys (25 
individuals in 4 km buffer zone, in winter and 
spring/summer). 

Moderate In Amber listed. 

Potential connectivity with UK SPAs. 

Grey heron Recorded on a single boat survey (one 
individual; September). 

Low Out Very small numbers recorded, not a species of 
conservation concern. No UK SPAs. 

Peregrine Recorded on a single boat survey (one 
individual; September). 

Moderate Out Very small numbers recorded, likely to occur on 
passage only. 

Oystercatcher* Recorded on a single boat survey (20 
individuals, August). 

Moderate In Potential connectivity with SPAs. 

Golden plover* Recorded on a single boat survey (two 
individuals; November). 

Moderate In Potential connectivity with SPAs. 

Ringed plover* Recorded on two boat surveys (two 
individuals; winter). 

Moderate In Potential connectivity with SPAs. 

Curlew* Recorded on a single boat survey (three 
individuals; June) 

Moderate In Potential connectivity with SPAs. 

Knot* Recorded on a single boat survey (three 
individuals; July). 

Moderate In Potential connectivity with SPAs. 

Dunlin* Recorded on a single boat survey (five 
individuals; August). 

Moderate In Potential connectivity with SPAs. 
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Bird species Summary of Recorded Presence (See 
Appendix 15A, Annex 15A.2 for details) 

Sensitivity1 Scoped in or out 
of Assessment 

Rationale 

Purple sandpiper* Recorded on a single boat survey (one 
individual; November). 

Moderate In Potential connectivity with SPAs. 

Grey phalarope* Recorded on four boat surveys between 
September to November (18 individuals). 

Moderate In Recorded in nationally important numbers. 

Pomarine Skua Recorded during four boat surveys (24 
individuals; October to December). 

Low Out UK Green listed species (not of conservation 
concern); small numbers recorded, Occurs in the 
UK on passage only. No UK SPAs. 

Arctic skua Recorded on eight boat surveys (23 
individuals; July to November). 

Moderate In UK Red listed, UK BAP priority. 

Potential connectivity with SPAs. 

Great Skua Recorded during 11 boat surveys (39 
individuals; June to December). 

Moderate In UK Amber listed. 

Potential connectivity with SPAs. 

Puffin Recorded on 23 out of 24 boat surveys. 
Amongst the ten most numerous species. 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPA: Forth Islands. 

Black guillemot Recorded on a single survey (one individual, 
January). 

Moderate Out Very small numbers recorded in relation to the UK 
population. Not an Annex 1 or migratory species. 
Not a qualifying feature of any SPAs. 

Razorbill Recorded in all 24 boat surveys. Amongst the 
ten most numerous species. 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPAs: Forth Islands, Fowlsheugh, St Abb’s Head to 
Fast Castle. 
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Bird species Summary of Recorded Presence (See 
Appendix 15A, Annex 15A.2 for details) 

Sensitivity1 Scoped in or out 
of Assessment 

Rationale 

Little auk Recorded on seven out of 24 boat surveys 
(809 individuals between November and 
February).  

Low Out Green listed species. 

Occurs irregularly in British waters during the 
winter only. 

No SPAs. 

Amongst the ten most numerous species but only 
present in the Boat-based Study Area between 
November and February. Although large numbers 
were recorded in the winter of 2011/2012 the 
population estimate represents less than 0.01% of 
the estimated North Sea winter population.  

Guillemot Recorded in all 24 boat surveys. Amongst the 
ten most numerous species. 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPAs: Forth Islands, Fowlsheugh, St Abb’s Head to 
Fast Castle and Buchan Ness to Collieston. 

Sandwich tern Recorded on a single boat survey (one 
individual, May). 

High Out Cited as an SPA qualifying interest for the Forth 
Islands but has not been recorded breeding within 
the SPA in recent years. 

Common tern Recorded during three boat surveys (13 
individuals; September, June-July). 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPA: Forth Islands. 

Arctic tern Recorded during six boat surveys between 
May and September. Amongst the ten most 
numerous species. 

High  In Cited as an SPA qualifying interest of SPAs within 
foraging range. 

SPA: Forth Islands.  
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Bird species Summary of Recorded Presence (See 
Appendix 15A, Annex 15A.2 for details) 

Sensitivity1 Scoped in or out 
of Assessment 

Rationale 

Kittiwake Recorded on all 24 boat surveys, highest 
numbers in June and July. Amongst the ten 
most numerous species. 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPAs: Forth islands, Fowlsheugh, St Abb’s Head to 
Fast Castle and Buchan Ness to Collieston Coast. 

Little gull Recorded on ten boat surveys, (175 
individuals; mainly between July and 
September). 

High  In Annex 1 species present in potentially national 
important numbers. 

Common gull Recorded on 16 boat surveys (85 individuals; 
mainly in winter). 

Moderate In  Potential connectivity with SPAs. 

Lesser black-backed 
gull 

Recorded on 11 out of 24 boat surveys (51 
individuals; April to September). 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPA: Forth Islands. 

Herring gull Recorded on 18 out of 24 boat surveys (302 
individuals; highest numbers in the winter. 

High  

 

In Cited as an SPA qualifying interest of SPAs within 
foraging range.  

SPAs: Forth Islands, Fowlsheugh, St Abb’s Head to 
Fast Castle, Buchan Ness to Collieston Coast. 

Great black-backed 
gull 

Recorded on 20 out of 24 boat surveys (260 
individuals; predominantly in winter). 

Moderate In Potential connectivity with SPAs. 

Passerines Recorded on nine out of 24 surveys from April 
to November. 

Low Out Common species occurring along broad front 
during migration. No SPAs in the UK for any species 
involved. 
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Bird species Summary of Recorded Presence (See 
Appendix 15A, Annex 15A.2 for details) 

Sensitivity1 Scoped in or out 
of Assessment 

Rationale 

1. As defined in Table 15.5. Where a species is identified as high sensitivity based on its status as an SPA qualifying species, SPA(s) where a likely significant effect 
has been identified during the breeding season as a result of the HRA screening process (ICOL, 2012) are listed. For herring gull one additional site, Buchan Ness 
to Collieston Coast SPA, has been added based on SNH advice on the HRA Scoping report (SNH, 2012). These SPAs have been provided for information only at 
this time, with more detailed assessments provided in Section 15.12.  

*Species which may migrate through the Boat-based Survey Area (Development Area and 4.0 km buffer) scoped in for potential collision risk and barrier effect 
only. 
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15.5.2 Offshore Export Cable Corridor 

76 The Offshore Export Cable Corridor runs through deep waters (>50 m) between the 

Development Area and the mouth of the Firth of Forth and the Rath Grounds between the 

Isle of May and North Berwick (50 m - 20 m depth (see Figure 7.1)). Desk study data indicate 

that these areas support concentrations of seabirds, particularly in the breeding season, 

with the numbers and densities of species present likely to vary with factors such as water 

depth and proximity to nesting colonies. The Offshore Export Cable Corridor then enters the 

shallower waters (20 m - 5 m) of the south Channel of the Firth of Forth. Here again, 

seabirds are likely to be present in large numbers, particularly in the breeding season and 

close to nesting colonies. In addition, these shallower inshore waters support a range of 

seaduck, divers and grebes, especially in the non-breeding season. Many of these species are 

classified features of the Firth of Forth SPA. The final section of the Offshore Export Cable 

Corridor passes through the intertidal area of the Firth of Forth with landfall options at 

Cockenzie and Seton Sands, passing through the Firth of Forth SPA, Ramsar site and SSSI. 

This shoreline contains a variety of coastal and estuarine habitats which attract large 

numbers, and a wide variety, of over-winter and passage wetland birds (waders and 

waterfowl) to the area. 

77 Because of the limited scale of works required for the Offshore Export Cable (i.e. a small 

number of vessel movements), no specific surveys of this area were commissioned for the 

Offshore Export Cable Corridor between the Boat-based Survey Area (i.e. beyond 4 km from 

the Development Area) and the near-shore (i.e. 1.5 km from MHWS). The assessment for 

this part of the Offshore Export Cable Corridor makes use of published data sources on the 

presence of birds as collated by the desk study.  

78 Comprehensive surveys of the intertidal and near-shore area were carried out between 

January 2012 and January 2013 inclusive. The results from these surveys are presented in 

detail in Appendix 15C. 

Identification of Bird Species to be Included in the Assessment (VORs) 

79 The list of VORs identified above for the Boat-based Survey Area individually (Table 15.8), is 

considered to apply to the section of the Offshore Export Cable Corridor between the survey 

area and near-shore as well, due to the similarities of both areas in terms of habitat and bird 

communities present.  

80 A different assemblage of bird species emerges between the near-shore and MHWS. Table 

15.9 lists the species recorded during intertidal and near-shore bird surveys as well as 

species recorded from WeBS counts, and identifies the species which have been scoped in 

for assessment.  

81 Species scoped in for consideration were those recorded in the Near-shore Survey Area with 

the potential to be affected directly or indirectly by the Project. A range of factors were 

taken into account for this scoping, including the species’ sensitivity (Table 15.5), frequency 

of occurrence, and the importance of the number of birds present. 
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82 Note that some bird species which were recorded in both the near-shore/intertidal and 

boat-based surveys have been allocated different sensitivity ratings for the Development 

Area and the Offshore Export Cable Corridor. As highlighted above, this is because of 

differences in ornithological importance of these areas, species’ habitat preferences or 

seasonal occurrence of species.  



 Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMEN 

Chapter 

15 

44 of 366 

Table 15.9: Bird Species Recorded During Near-shore Surveys (including Intertidal) and Identification of Valued Ornithological Receptors 

Bird species Recorded Presence Sensitivity Scoped in or out 
of Assessment 

Rationale 

Mute swan Occasionally recorded pairs/single birds. Absent from the 
Nearshore Survey Area-  Sector A. 

Low Out Small numbers recorded in relation to the 
UK population, no UK SPAs. 

Shelduck Absent during the nearshore surveys and a peak of only four 
birds in the Port Seton to Craigielaw WeBS Sector 
(Nearshore Survey Area- Sector E) in April (0.1% of SPA 
pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Wigeon Present only in sector E during the nearshore surveys with a 
peak of 66 birds in February (2.9% of SPA pop.). Peak of 107 
birds recorded in the Port Seton to Craigielaw WeBS Sector 
(Nearshore Survey Area- Sector E) in October (4.8% of SPA 
pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Mallard Absent from all nearshore surveys and only present in the 
Port Seton to Craigielaw WeBS Sector (Nearshore Survey 
Area-Sector E), with a peak count of 26 birds in December 
(2.2% of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Eider Found throughout year in all nearshore survey count sectors 
with largest counts in August in Sector E (425 birds, 7.2% of 
SPA pop.). Similar peak count of 452 in the wider Port Seton 
to Craigielaw WeBS Sector (Nearshore Survey Area-Sector E) 
in July (7.6% of SPA pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Long-tailed duck Peak counts generally recorded in March-April, with 17 birds 
recorded in Sector E (7.7% of SPA pop.). Corresponding Port 
Seton to Craigielaw WeBS Sector (Nearshore Survey Area-
Sector E) held a peak of 29 birds (13.2% of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Common scoter Mainly found in winter, but peak count of 70 birds in survey 
Sector E in May (2.5% of SPA pop.). WeBS peak of 196 birds 
in April in the Port Seton to Craigielaw WeBS Sector 
(Nearshore Survey Area-Sector E) (7.0% of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 
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Bird species Recorded Presence Sensitivity Scoped in or out 
of Assessment 

Rationale 

Velvet scoter Present in all nearshore survey sectors with peaks in March 
and May. Up to 121 birds, which equals 13.0% of SPA pop. A 
peak of 161 birds recorded in the Port Seton to Craigielaw 
WeBS Sector (Nearshore Survey Area-Sector E) in 
September (17.3% of SPA pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Goldeneye Peak counts in January in Sector A (20 birds, 1.5% of SPA 
pop.). Up to 34 birds in the wider Preston Grange to Port 
Seton Count Sector (Nearshore Survey Area-Sectors A and B) 
(2.5% of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Red-breasted 
merganser 

Found throughout winter and migratory periods with peak 
count of 28 birds in survey Sector E in December (8.1% of 
SPA pop.). Peak of 101 birds recorded in the corresponding 
Port Seton to Craigielaw WeBS Sector (Nearshore Survey 
Area--Sector E) in September (29.1% of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Red-throated 
diver 

Recorded in peak numbers during autumn, with highest 
counts of 13 birds in the Preston Grange to Port Seton WeBS 
Sector (Nearshore Survey Area-Sectors A and B) in 
November (12.7% of SPA pop.). Peak of six birds in survey 
sector E in Sep (5.9% of SPA pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Black-throated 
diver 

Single record in September in Nearshore Survey Area-Sector 
E. 

Moderate Out Small number recorded in relation to the 
UK population, no likely connectivity to 
SPA populations. 

Fulmar Single records in Nearshore Survey Area- Sectors B and E. Moderate Out 

 

Small numbers recorded in relation to the 
UK population, no significant connectivity 
to SPA populations. 

Gannet Present during breeding season, with peak of 49 birds in 
Nearshore Survey Area- Sector E.  

 

 

High 

 

In Cited as an SPA qualifying interest in the 
breeding season for SPAs within foraging 
range. SPAs: Forth Islands (Bass Rock). 
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Bird species Recorded Presence Sensitivity Scoped in or out 
of Assessment 

Rationale 

Cormorant Recorded throughout the year, with a peak of 18 birds 
within Nearshore Survey Area-Sector B in July (2.8% of SPA 
pop.). WeBS count peak of 72 in the Preston Grange to Port 
Seton Count Sector (Sectors A and B) in September (11.0% 
of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Shag Recorded throughout the year with a peak of 30 birds in 
October, in Nearshore Survey Area-Sector B. 

Moderate In Potential connectivity with UK SPA 
populations. 

Little grebe Single birds recorded in Nearshore Survey Area- Sectors A 
and B. 

Moderate Out Small numbers recorded in relation to the 
UK population, no significant connectivity 
to SPA populations. 

Great crested 
grebe 

Low numbers recorded during the nearshore surveys (peak 
of two birds recorded in Nearshore Survey Area- Sector B in 
September (1.4% of SPA pop.)). Up to 24 birds recorded in 
the wider Preston Grange to Port Seton Count Sector 
(Nearshore Survey Area-Sectors A and B) in September 
(17.3% of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Red-necked 
grebe 

Recorded in Nearshore Survey Area-Sector E mainly during 
autumn passage, with a peak of 12 birds in August.  

High In Potentially significant peak numbers in 
relation to small UK wintering population 
(57 birds, Musgrove et al., 2013). 

Slavonian grebe Recorded during autumn and winter months in the Port 
Seton to Craigielaw WeBS Sector only (Nearshore Survey 
Area-Sector E), with a peak count of 12 in February (41.0% 
of SPA pop.). Found in small numbers during autumn/winter 
with a peak of two birds in all survey sectors (6.9% of SPA 
pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Oystercatcher Recorded in all Nearshore Survey Area-Sectors with peak of 
42 birds in Sector E in March (0.5% of SPA pop.). Much 
higher peak of 388 birds in the wider Port Seton to 
Craigielaw WeBS Sector (Nearshore Survey Area-Sector E) in 
December (4.7% of SPA pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 
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Bird species Recorded Presence Sensitivity Scoped in or out 
of Assessment 

Rationale 

Golden plover Recorded mainly during passage and winter, particularly in 
the Port Seton to Craigielaw WeBS Sector (Nearshore Survey 
Area-Sector E), with a peak count of 192 in August (5.4% of 
SPA pop.). Max. count of four birds in Sector E in January 
(0.1% of SPA pop.) but absent in others.  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Grey plover Peak of three birds in Sector E in November (0.6% of SPA 
pop.) and absent in other sectors. Peak WeBS count of 70 
birds in the Port Seton to Craigielaw WeBS Sector 
(Nearshore Survey Area-Sector E) in April (14.9% of SPA 
pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Lapwing Absent from the nearshore surveys and only recorded in the 
Port Seton to Craigielaw WeBS Sector (Nearshore Survey 
Area-Sector E), with peak of 171 birds in September (3.1% of 
SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Ringed plover Absent from all nearshore surveys but with a peak of 26 
birds in the Port Seton to Craigielaw WeBS Sector 
(Nearshore Survey Area-Sector E) in January (2.4% of SPA 
pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Curlew Recorded in low numbers in Nearshore Survey Area Sectors 
(peak of seven birds in Sector E in March, 0.2% of SPA pop.). 
Higher numbers in the Port Seton to Craigielaw WeBS Sector 
(Sector E) in July (124 birds, 2.7% of SPA pop.).  

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Bar-tailed 
godwit 

Recorded during winter, particularly in the Port Seton to 
Craigielaw WeBS Sector (Nearshore Survey Area-Sector E), 
with a peak count of 211 in February (14.0% of SPA pop.). 
Max. count of 18 birds in Sector E in February (1.2% of SPA 
pop.). 

 

 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 
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Bird species Recorded Presence Sensitivity Scoped in or out 
of Assessment 

Rationale 

Turnstone Found throughout winter with peak counts in 
autumn/winter. Peak of 22 birds in Sector E in December 
(2.4% of SPA pop.), and peak of 87 birds in the Port Seton to 
Craigielaw WeBS Sector (Nearshore Survey Area-Sector E) in 
January (9.3% of SPA pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Knot Present throughout winter but peak count in the Port Seton 
to Craigielaw WeBS Sector (Nearshore Survey Area-Sector E) 
of 135 birds in April (3.3% of SPA pop.). Absent from 
nearshore surveys. 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Dunlin Absent from nearshore surveys and relatively low numbers 
during WeBS counts. Peak of 16 birds (0.2% of SPA pop.) in 
August and October in the Port Seton to Craigielaw WeBS 
Sector (Nearshore Survey Area-Sector E). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Purple 
sandpiper 

Three birds recorded on two occasions in Nearshore Survey 
Area-Sector A. 

Moderate Out Small numbers recorded in relation to the 
UK population, no significant connectivity 
to SPA populations. 

Redshank Found in all survey sectors with a peak of 13 birds in 
December (0.3% of SPA pop.). WeBS count peak of 121 birds 
in the Port Seton to Craigielaw Count Sector (Nearshore 
Survey Area-Sector E) in September (2.4% of SPA pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Puffin Occasionally recorded with peak of eight birds in May, in 
Nearshore Survey Area-Sector B. 

Moderate Out 

 

Small numbers recorded in relation to the 
UK population, no significant connectivity 
to SPA populations. 

Razorbill Highest numbers recorded during post-breeding period with 
peak of 416 birds in August within Nearshore Survey Area-
Sector B. 

High In Cited as an SPA qualifying interest in the 
breeding season for SPAs within foraging 
range and post-breeding dispersal. 

SPAs: Forth Islands may be particularly 
sensitive during post-breeding 
moult/young rearing. 
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Bird species Recorded Presence Sensitivity Scoped in or out 
of Assessment 

Rationale 

Guillemot Highest numbers recorded during post-breeding period with 
peak of 414 birds in August within Nearshore Survey Area-
Sector B. 

High 

 

In Cited as an SPA qualifying interest in the 
breeding season for SPAs within foraging 
range and post-breeding dispersal. SPAs: 
Forth Islands. 

Sandwich tern Present in summer/autumn with peak of 41 birds in the Port 
Seton to Craigielaw WeBS Sector (Nearshore Survey Area-
Sector E) in May (4.0% of SPA pop.). Peak count of 38 birds 
in Sector E in same month (3.7% of SPA pop.). 

High In Cited as a qualifying interest of Firth of 
Forth SPA. 

Common tern Sporadically recorded in low numbers with peak of 10 birds 
in Nearshore Survey Area-Sector E in August. 

High In Cited as an SPA qualifying interest in the 
breeding season for SPAs within foraging 
range/post-breeding dispersal. 

SPAs: Imperial Dock Lock, Leith; Forth 
Islands. 

Kittiwake Occasionally recorded with peak of 18 birds in August in 
Nearshore Survey Area-Sector B. Absent from Sector E. 

Moderate Out 

 

Small numbers recorded in relation to the 
UK population, no significant connectivity 
to SPA populations. 

Black-headed 
gull 

Present in most months during winter. Peak of 127 birds in 
Nearshore Survey Area-Sector E in February.  

Moderate Out Small numbers recorded in relation to the 
UK population, no likely connectivity to 
SPA populations. 

Common gull Recorded in all Nearshore Survey Area-Sectors, with a peak 
of 118 birds in August in Sector B. 

Moderate Out Small numbers recorded in relation to the 
UK population, no likely connectivity to 
SPA populations. 

Lesser black-
backed gull 

Occasionally recorded, with peak of 12 birds in August in 
Nearshore Survey Area-Sector B. 

 

Moderate Out 

 

Small numbers recorded in relation to the 
UK population, no significant connectivity 
to SPA populations. 

Herring gull Recorded throughout the year with peak of 430 birds in 
August in Nearshore Survey Area-Sector B. 

High In Cited as an SPA qualifying interest in the 
breeding season for SPAs within foraging 
range. 

SPA: Forth Islands. 
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Bird species Recorded Presence Sensitivity Scoped in or out 
of Assessment 

Rationale 

Great black-
backed gull 

Small numbers throughout year with peak of 12 birds in 
Sector B in August. 

Moderate Out 

 

Small numbers recorded in relation to the 
UK population, no significant connectivity 
to SPA populations. 

All Firth of Forth SPA qualifying interests that have been recorded during baseline surveys have been identified as high sensitivity due to likely direct connectivity. 
Species sensitivity, as identified in Table 15.8 (Boat-based Survey Area)) may have a different sensitivity rating here due to differences in e.g. ornithological 
importance in near-shore/intertidal habitats. 
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15.5.3 Baseline without the Project 

Development Area 

83 In the absence of the Wind Farm, the numbers of seabirds using and passing through the 

Boat-based Survey Area over the next 25 to 50 years (the period when it is assumed the 

Wind Farm could be operational), would reflect changes in populations which are driven by a 

number of factors. Key drivers of population change in seabirds in the recent past, and likely 

future causes of change, are described below. 

84 Historically, many species of seabirds have undergone large increases in numbers and 

distribution in Scotland (and elsewhere in the UK and Ireland) during the late 19th and mid to 

late 20th Centuries. Causes of change included the increased availability of offal in the form 

of discards from fisheries, and reduced anthropogenic mortality from hunting for food (eggs, 

nestlings and adults) or killing for other purposes (predominantly to reduce predation where 

a species was perceived as a competitor for human food resources) (Mitchell et al., 2004). In 

the late 20th and early 21st Centuries, many species have gone into decline, including in 

Scotland (SNH, 2012), with changes influenced by a number factors including reduced 

availability of natural food (e.g. breeding failure of various seabird species at colonies in the 

east of Scotland has been linked to reduced availability of small shoaling fish such as 

sandeels which are important food items for nestlings), predation of nests and adults at 

breeding colonies (including gulls and skuas, introduced non-native predators such as mink, 

or native predators such as rats, introduced to island breeding colonies) and exploitation by 

humans in the wintering areas. Indirect drivers of population declines include fishing effort 

and increasing sea temperatures, which affect the distribution and abundance of prey 

species. In addition, proposed changes in fisheries policy to reduce or eliminate discards of 

unsuitable catches are likely to affect seabird populations. 

85 In the event of the Project not being developed, no change in the baseline conditions in the 

Development Area would be expected beyond those resulting from the drivers referred to 

above: climatic factors (such as temperature change and subsequent impacts of species’ 

ranges), or anthropogenic activities such as changes in fishing activities indirectly affecting 

seabird communities.  

86 To support the underlying impact assessment and specifically to determine likely future 

population trajectories, population viability analysis was undertaken for four seabird species. 

The existing baseline conditions are considered to be representative of those which could be 

expected in the short to medium term for ornithological receptors.  

Offshore Export Cable Corridor 

87 In the absence of the OfTW, the numbers of wetland birds using and passing through the 

near-shore study area over the next 25 to 50 years would reflect changes in populations 

which are driven by a number of factors. Along the Firth of Forth the main pressures 

identified in the SSSI Site Management Statement include land reclamation, development, 

recreation, wildfowling and bait digging (SNH sitelink website). Climate change is possibly 
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affecting some species, such as cormorant or sea duck species, due to changes in the marine 

ecosystem affecting prey species populations. 

88 In the event of the Project not being developed, no change in the baseline conditions in the 

Offshore Export Cable Corridor would be expected beyond those resulting from the drivers 

referred to above: climatic factors or anthropogenic activities indirectly affecting intertidal 

and near-shore bird communities.  

89 For most species an assessment of the potential scale of an effect over a long period is 

difficult to predict because trends in climate and anthropogenic activities are not possible to 

accurately predict. The baseline conditions reported in this chapter are considered to be 

representative of those which could be expected in the short to medium term for 

ornithological receptors of intertidal and near-shore habitats associated with the Offshore 

Export Cable Corridor. 

15.6 Impact Assessment – Development Area 

Identifying Potential Impacts of the Wind Farm and OfTW  

90 The impacts identified for assessment are listed in Table 15.10 below along with the relevant 

stages of the Project. Further background on the potential impacts is provided in the 

assessment.  

91 The assessment is based on the Design Envelope for the Wind Farm and OfTW and the worst 

case scenarios and Embedded Mitigation as defined in Section 15.3.1.  

Table 15.10: Potential Impacts of the Wind Farm and Offshore Transmission Works on 

Valued Ornithological Receptors 

Impact Project Stage Definition and Notes 

Direct disturbance, 
indirect impacts 
on birds via prey 
species 

Construction 

Operation 

Decommissioning 

For the purposes of this assessment, disturbance is a 
deviation in an animal’s behaviour from patterns 
occurring without direct human influences, caused by 
human presence, a human-related object or emission 
such as sound or light (after Frid and Dill, 2002).  

The assessment includes disturbance from noise and 
vibration, the presence of construction/maintenance 
vessels and equipment, and lighting; and also potential 
indirect impacts on birds through disturbance of prey. 

Displacement Operation 

Decommissioning 

Displacement occurs if individuals of a species avoid an 
area of previously used habitat and are effectively 
excluded from this area. 

Barrier effect Operation The Wind Farm and OSPs may pose a barrier to 
movements so that birds which previously flew through 
the Development Area might divert their flight paths to 
avoid it. 
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Impact Project Stage Definition and Notes 

Direct habitat loss Construction 

Operation 

Decommissioning 

 

The foundations of WTGs and associated offshore 
structures and the Offshore Export Cable will result in 
loss of seabed habitats. There may be indirect impacts 
on birds via impacts on the habitat of prey species. It is 
also possible that WTG foundations will result in the 
creation of benthic habitats. 

Habitat loss will also occur within the intertidal area due 
to Export Cable landfall, which may affect feeding or 
roosting habitat. 

Collision risk Operation Birds may collide with WTGs, especially when the WTGs 
are rotating, which is almost certain to result in 
mortality.  

 

15.6.1 Effects of Construction  

Direct Disturbance 

92 The construction activities are expected to start in 2016 and work will occur over 

approximately four years. 

93 The main potential sources of disturbance are vessel traffic and the construction of WTGs 

and associated infrastructure. Foundation options currently under consideration include 

GBSs, and driven, suction and drilled piles. Of these, piling operations will be expected to 

generate the greatest source of direct disturbance to birds, through vessel activity and 

above sea surface noise. Disturbance from vessel activity and noise/vibration will be 

temporary and confined to relatively small areas of the Development Area at any one time. 

94 As a worst case scenario, construction activity could result in the complete avoidance of the 

surrounding area out to a given range by all the individuals, of one or more bird species, for 

the duration of construction activity. It is expected that a worst case would involve up two 

piling vessels to be operating simultaneously in the Development Area, with additional 

vessels present at any one time. Vessel traffic will be subject to defined navigation routes as 

part of Embedded Mitigation measures (see Section 15.3.1). Thus at any given time 

construction disturbance is likely to extend over comparatively small areas of the 

Development Area, making it likely that birds may re-distribute throughout the 

Development Area, making use of non-impacted areas. 

95 Susceptibility to disturbance and its consequences may depend on: 

 the foraging strategy of the birds involved, i.e. aerial, swimming or surface diving 

foragers; 

 whether the birds present in the Development Area are actively feeding or simply loafing 

or rafting, with the relative proportions of these activities likely to vary depending on the 

season; 
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 the period and duration of occupancy of the Development Area and the reasons behind 

it, e.g. whether birds are engaged in another activity other than feeding, such as resting 

or undergoing moult;  

 the origin of the birds involved (i.e. whether they are breeding or non-breeding birds, or 

migrants); and  

 the timing of construction operations. 

96 A few published studies are available to inform the assessment of impacts. Leopold and 

Camphuysen (2007) noted that the only birds seen to be present around the Egmond aan 

Zee wind farm in the Netherlands at the times of (observed) pile driving were gulls (mainly 

lesser black-backed and herring gulls) and terns (mainly Sandwich and common terns). These 

birds were predominantly seen in flight (i.e. in the air where they were not subjected to 

underwater noise). They concluded that there was little, if any effect of pile driving on the 

presence of gulls in the area. 

97 Little is known about how diving birds may respond directly to underwater noise. As species 

which have hearing adapted primarily for use in air, however, it is expected that hearing 

sensitivity underwater will generally be low in comparison to that for marine mammals or 

fish. In addition, the ‘soft start’ piling procedures that form part of the Embedded Mitigation 

are intended specifically to minimise any major direct noise impacts by allowing animals to 

move away from a source of noise disturbance. 

98 The predicted direct impacts of disturbance during the construction phase are assessed in 

Table 15.11, below. A distinction between seabirds and migratory birds has been made on 

the basis of differences in Development Area utilisation and likely exposure to potential 

disturbance impacts: species in the former group are more likely to encounter disturbance 

during construction of the Wind Farm and OfTW within the Development Area, through 

regular foraging, roosting etc. activities than the latter group, which only passes through the 

Development Area on a few occasions each year. With a few exceptions, seabirds are 

considered to have low sensitivity (hereafter referred to as susceptibility to avoid confusion 

with sensitivity of receptors) to disturbance from noise and movement (Furness and Wade, 

2012) and therefore grouping them (yet focussing on the exceptions) for this part of the 

assessment is considered appropriate. 
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Table 15.11 Assessment of Direct Impacts of Construction Disturbance for all VORs 

Bird species Assessment of Construction Disturbance Conclusion  

Seabirds With some exceptions, most seabirds are considered to have low susceptibility to disturbance from noise and 
movement (Garthe and Hüppop, 2004; Furness and Wade, 2012). Species which fall in this category and are present in 
important numbers in the Boat-based Survey Area during the breeding season are: fulmar, gannet, kittiwake, lesser 
black-backed gull, herring gull, Arctic tern, common tern and puffin. In the non-breeding season (including spring and 
autumn passage) this species category is largely composed of the same species as present during the breeding period, 
with the addition of Arctic skua, great skua and little gull. 

Species present during the breeding, post-breeding and non-breeding seasons which are considered moderately 
susceptible to disturbance are guillemot and razorbill. Both auk species can show flight behaviour from approaching 
vessels up to several 100 m away (Furness and Wade, 2012).  

No species considered highly susceptible to disturbance (i.e. both scoter species and all diver species, as per Furness 
and Wade, 2012) are present in the Boat-based Survey Area in important numbers during any time of year.  

During the construction phase direct impacts will be temporary and extend over comparatively small areas. Impacts 
would include those due to the presence and movement of vessels at the Development Area, and as a result of 
particular construction activities. Therefore it is possible that birds may re-distribute around a construction zone, 
making use of non-impacted areas during periods of construction activity. 

Breeding season  

As outlined above, the most disturbance-susceptible species present in the Boat-based Survey Area during the 
breeding season are guillemot and razorbill. Using the most sensitive species as a focal point for the underlying 
assessment means that predicted impacts on species of lower sensitivity are automatically lower (or similar). 

Given known flight behaviour of both auk species (at several 100 m in relation to approaching vessels), it is considered 
particularly precautionary to assume that during the breeding season these species could be disturbed in a 500 m 
radius around a construction zone. Boat-based bird surveys at the Boat-based Survey Area in 2010 to 12 clearly show 
that only a small proportion of auks were recorded in flight (see Appendix 15A, Tables 15A.23, 15A.24 and 15A.25), 
with very few birds actively taking off due to the approaching survey vessel. Assuming a 500 m disturbance zone, and a 
worst case of up to 15 vessels present at any given moment in time, approximately 11.8 km

2
 of sea surface is likely to 

be affected by the presence of construction vessels at any one time. Construction vessel traffic will be subject to 
making use of designated shipping lanes. Guillemot and razorbill are considered moderately flexible in their habitat use 
(Furness and Wade, 2012). 

Breeding, post-
breeding and non-
breeding seasons 

Negligible impact 
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Bird species Assessment of Construction Disturbance Conclusion  

The assessment considered two VORs of high sensitivity and direct construction disturbance of negligible magnitude. 
Based on the highly localised extent over which direct disturbance is predicted to occur (at worst within several 100 m 
of any vessel), as well as its short-term nature (piling and other activities estimated to take place during two breeding 
seasons, construction vessel activity to continue up to two more seasons thereafter), the reversibility of any effect and 
both species’ moderate habitat flexibility, effects of construction disturbance on guillemot and razorbill during the 
breeding season are evaluated as a negligible impact. It follows that impact evaluation of VORs of lower sensitivity is 
similarly negligible. 

Post-breeding season  

During guillemot and razorbill’s post-breeding season (July-August), large numbers of parent birds accompany their 
fledged chicks offshore. Important post-fledging aggregations are expected to occur throughout the Development Area 
during this time of year. During this period individuals of either species are flightless – adults undergo moult, chicks are 
not capable of flight yet. As a result birds’ reaction to nearby disturbance involves escape diving and actively swimming 
away. Regular disturbance of fledglings in particular could in theory lead to a decrease in survival rate. 

Observations during baseline boat-based seabird surveys indicated that disturbance distances – leading to escape 
dives - were small, and did not appear to extend beyond 100 m from the vessel. Camphuysen (2002) showed that 
guillemot parent-fledged chick combinations travelled large distances of up to 50 km a day after leaving the colony, 
moving into the central North Sea. This shows that even while they are flightless, guillemots are capable of dispersing 
over large distances quickly, and that movements in response to disturbance over relatively small areas around 
construction sites are unlikely to represent a significant energetic cost. Given the ecological similarities between both 
species, it is considered likely that razorbill behaves in a similar way. 

The assessment considered two VORs of high sensitivity, and direct construction disturbance of negligible magnitude. 
It is predicted that direct disturbance impacts during construction will be highly localised (at worst within several 100 
m of any vessel), of a short-term nature (piling and other activities estimated to take place during two post-breeding 
seasons, construction vessel activity to continue up to two more seasons thereafter), reversible and unlikely to affect 
available habitat (as birds are effectively passing through the Development Area). Therefore, construction disturbance 
of guillemot and razorbill during the post-breeding season is evaluated as a negligible impact. It follows that impact 
evaluation of VORs of lower sensitivity is similarly negligible. 
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Bird species Assessment of Construction Disturbance Conclusion  

Non-breeding season  

The assessment considered two VORs of high sensitivity and direct construction disturbance of negligible magnitude. It 
is predicted that direct disturbance impacts during construction will be highly localised (at worst within several 100 m 
of any vessel), of a short-term nature (piling and other activities estimated to take place during two non-breeding 
seasons, construction vessel activity to continue up to two more seasons thereafter), reversible and unlikely to affect 
available habitat as birds are not constrained by the need to attend a nest site. Therefore, construction disturbance of 
guillemot and razorbill during the non-breeding season is evaluated as a negligible impact. It follows that impact 
evaluation of VORs of lower sensitivity is similarly negligible. 

Migratory 
birds 

Migratory birds (geese, waders etc.) only have a direct link to the Development Area through collision risk, as they only 
use an area of airspace within their flyway within which very little time is actually spent as birds are flying to 
destinations elsewhere. In addition, depending on weather conditions, migratory birds such as geese and waders tend 
to fly at high altitude, and can show substantial levels of nocturnal flight activity, further limiting visual and auditory 
cues from disturbance. The magnitude of any direct construction disturbance impact is therefore predicted to be of 
negligible for all VORs.  

The assessment considered two VORs of the highest sensitivity (Taiga bean goose and Svalbard barnacle goose) and 
construction disturbance of negligible magnitude. It is predicted that such disturbance impacts will be highly localised, 
of a short-term nature (particularly in light of the small spring and autumn passage windows of both species), and 
reversible. Therefore, construction disturbance of both goose species during passage migration is evaluated as a 
negligible impact. It follows that impact evaluation of VORs of lower sensitivity is similarly negligible.  

Passage migration 

Negligible impact 
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Indirect Impacts on Birds via Prey Species 

99 For some bird species, indirect disturbance impacts of construction activity may potentially 

arise through impacts upon the distribution of prey species. Direct habitat loss during 

construction from WTGS, OSPs, met mast foundations and inter-array installation is 

considered secondary to indirect impacts of disturbance and has nominally been included in 

this assessment. 

100 As identified in the assessment for Natural Fish and Shellfish (Chapter 13) the activity likely 

to impact on fish populations over the largest range is piling, because of the nature of the 

sound levels generated. High intensity sounds within the water column are known to have 

an effect on certain fish species, ranging from lethal effects for individuals close to a sound 

source to behavioural reactions at greater distances from the noise source (see Table 13.22 

and associated text). It is possible, therefore, that piling could influence the abundance and 

distribution of some prey species during construction. This effect could potentially extend 

beyond the period of construction if spawning grounds and fish larvae are affected. Pile 

driving for the installation of foundations is therefore considered as the worst case scenario 

for underwater noise effects (see Chapter 11 and Appendix 11A for more information). 

Complete installation for all piles will occur within a two year period during the construction 

phase, although piling will not be constant throughout, but will occur during an estimated 11 

to 23 per cent of this period (see Section 7.6.4). 

101 Key conclusions from the assessment of construction on natural fish populations (see 

Chapter 13) are as follows: 

 In relation to key prey species for seabirds, habitat mapping of the Development Area 

indicates that there are large areas are which are considered suitable for sandeel, but 

there are few areas of prime habitat;. Site specific surveys, and Marine Scotland Science 

surveys, recorded few sandeels actually being present at the Development Area. Low 

numbers of adult herring were recorded in the site-specific surveys for the Development 

Area and a review of ICES landings data indicated a lack of landings of this species in the 

relevant ICES rectangle over the period 2007 to 2011. Sprat are abundant and 

widespread, and nursery and spawning grounds are ubiquitous around the North Sea. 

The area around the Development Area does not have any particular importance to the 

North Sea sprat population that would attract high densities.. 

 The effects of underwater piling noise on fish range from death and auditory injury, to 

avoidance and behavioural changes. The extent of the avoidance and behavioural effects 

from the piling locations are species specific. Fish species that are hearing specialists 

(with a swim bladder connected to the inner ear) are more affected than those that are 

hearing generalists (without or with a poorly developed swim bladder, or a bladder not 

connected to the inner ear). Considering key prey species for seabirds, sandeels are 

predicted to be of low sensitivity to piling noise because they lack a swim bladder, and 

minimal avoidance reactions to piling are predicted; herring and sprat however are 

considered as high sensitivity because they are hearing specialists. Based upon the 

models of predicted piling noise, based on the worst case scenario of piling occurring 
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simultaneously at two piling locations within the Development Area, the area within 

which noise levels are predicted to cause injury to herring is only 0.2 km2 or 0.13 per cent 

of the Development Area (Table 13.22 and associated text), whereas the predicted strong 

avoidance response (based on 90 dBht (herring)) would result in an avoidance area for 

herring of about 2,473 km2 during piling activities. The distances for injury and avoidance 

reactions of sprat to piling were considered to be similar to those of herring. For 

sandeels, because of their low sensitivity to noise, the spatial extent of noise levels that 

would cause mortality and/or auditory injury was too small to model. The impact ranges 

for behavioural responses in sandeels are also limited compared to hearing specialists, 

with an area of 0.17 km2 affected by the strong avoidance (90 dBht, sand lance) contour 

(Table 13.22). The assessment of construction noise (see Section 13.6.1) considers noise 

impacts on all life stages of fish – including adults, larvae and eggs (behavioural and 

avoidance (but not lethal or physical injury) effects may extend into spawning areas of 

some species close to the Development Area). Although there may be some movements 

of fish in relation to construction noise, affecting the spatial distribution of some fish 

populations in and around the Development Area, no significant impacts of construction 

noise were predicted on any fish species.  

 Increases in suspended sediment levels from construction activities under the worst case 

scenario of all GBS foundations were considered likely to impact small areas over short 

durations in a region where fish species were already acclimatised to short-term 

increases in suspended sediments due to storm events. Impacts were considered to be 

not significant on all fish species (Table 13.20 and associated text).  

 Temporary habitat loss from WTGS, OSPs, met mast foundations and inter-array 

installation, under the worst case scenario (GBS foundations) covers 5.54 km2, equating 

to 3.69 per cent of the Development Area. The potential impacts were considered to be 

non-significant on all fish species (Table 13.19), including sandeels which were considered 

most at risk as a low-mobility species. 

102 Many of the seabirds present at the Development Area are considered as sandeel specialists, 

feeding their chicks predominantly on this fish species during the breeding season (e.g. 

Daunt et al., 2008). The predicted impacts of construction disturbance on the abundance 

and distribution of sandeels are considered to be minor (see Section 13.6.1). Sandeel 

abundance in the southern North Sea is variable and in some years other fish species are of 

increased importance to seabirds in the breeding season (e.g. Wanless et al., 2005; CEH, 

2012). If sandeel abundance is low, the temporary displacement of some of these fish 

species from the Development Area may still be of little consequence to breeding birds if 

they are able to exploit alternative prey that are not displaced and/or locate suitable 

foraging habitat nearby, or if fish prey re-populate the affected area once piling has ceased, 

or in between piling events. Outside the breeding season, little is known of the diet of 

seabirds although it is possible that sandeels feature less and alternative prey species 

become more important (e.g. Blake et al., 1985). If fish species which are vulnerable to injury 

are able to avoid injury by moving away from piling activity (in response to soft-start 

procedures), then the total food resource is not likely to be reduced but re-distributed 

within the marine environment. Many wide ranging seabird species are already adapted to 

exploiting patchily distributed and temporary aggregations of prey – especially outside the 
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breeding season when they are not constrained in their foraging range by the need to return 

to a nest site.  

103 An assessment of indirect construction disturbance for seabirds scoped in for the EIA is 

presented below. As piling activities at the Development Area are scheduled over two years 

(see Chapter 7), indirect construction impacts via fish prey will be temporary. Assessments 

consider available information on the diet of each seabird species and whether a species 

feeds mainly or exclusively offshore (some species - notably gulls - also forage onshore and 

in coastal areas and are less dependent on offshore areas than other seabird species). For 

species which feed exclusively or mainly offshore, the breeding season assessment considers 

overlap between the regional (offshore) foraging area (defined on the basis of foraging 

range, see Appendix 15A, Section 15A.2.3.2) and avoidance areas for sandeel and 

herring/sprat - to assess whether fish species which are important in the diet might be 

absent from a proportion of the foraging range. As described above, these avoidance areas 

are based on the worst case scenario of piling occurring simultaneously at two piling 

locations within the Development Area, see Table 13.22. These two species represent the 

two extremes in terms of predicted avoidance reactions of fish to piling, from species which 

are minimally sensitive to noise (sandeel) to hearing specialists (herring/sprat). All other fish 

species – including other species which may be taken by seabirds – will lie between these 

two extremes in terms of likely avoidance. Table 15.12, below, presents the areas and per 

cent overlap between seabird foraging ranges during the breeding season and fish avoidance 

areas. Table 15.13 includes a species by species assessment of indirect construction impacts 

via fish prey. 

Table 15.12: Overlap Between Seabird Breeding Season Foraging Areas and Avoidance 

Areas for Sandeel and Herring/Sprat in Relation to Piling Impacts at the Development Area 

Species Breeding 
Season 

Regional 
Foraging 

Area 

(km2)1 

Area of Overlap 
with Avoidance 

Area for 
Sandeel 

% of 
Regional 
Foraging 

Area 

Area of Overlap 
with Avoidance 
Area for Herring 
and Sprat (km2) 

% of 
Regional 
Foraging 

Area 

Fulmar
 

532,960 0.17 <0.0001 2483 0.5 

Gannet
 

200,000 0.17 <0.0001 2483 1.2 

Shag 572 0.02 <0.01 491 85.8 

Puffin 83,446 0.17 <0.001 2483 3.0 

Razorbill 34,534 0.17 <0.001 2483 7.2 

Guillemot 68,407 0.17 <0.001 2483 3.6 

Common 
tern 

3244 0.09 <0.01 
1481 45.7 
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Species Breeding 
Season 

Regional 
Foraging 

Area 

(km2)1 

Area of Overlap 
with Avoidance 

Area for 
Sandeel 

% of 
Regional 
Foraging 

Area 

Area of Overlap 
with Avoidance 
Area for Herring 
and Sprat (km2) 

% of 
Regional 
Foraging 

Area 

Arctic tern 3,957 0.17 <0.01 1809 45.7 

Kittiwake 34,660 0.17 <0.001 2483 7.2 

Lesser 
black-
backed gull 

82,667 0.17 <0.001 2483 3.0 

Herring gull 50,322 0.17 <0.001 2483 4.9 

Great black-
backed gull 

6747 0.17 <0.01 
2358 35.0 

1. Based on areas of sea within breeding season foraging ranges from Thaxter et al., 2012, see 
Appendix 15A, Table 15A.5; except for gannet for which the foraging range is taken from Hamer et 
al., 2011. 
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Table 15.13: Assessment of Indirect Impacts of Construction Disturbance on Birds via Impacts on Prey Species 

Bird species Assessment of Indirect Construction Disturbance via Impacts on Prey Species Conclusion  

Fulmar Breeding season 

Low densities of fulmars were observed in the Boat-based Survey Area during the breeding season. There were few 
observations of active feeding behaviour (up to 8% of birds had a clear association with the sea surface, which may 
indicate foraging). Fulmars prey on a wide variety of fish (including sandeels, sprat and gadoids), zooplankton and squid 
and also scavenge offal from fishery waste (Birdlife International Seabird Database, 2012). Prey is mainly snatched from 
on or just below the sea surface. The predicted avoidance areas for sandeels and herring/sprat during piling at the 
Development Area represent a very small percentage of the regional foraging range for fulmar in relation to the 
Development Area (<0.0001% for sandeel avoidance and 0.5 % for herring/sprat).  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Based on the species’ flexible foraging strategy, enabling it to opportunistically exploit a range of 
food resources, its extensive potential foraging range (mean maximum of 400 km, Thaxter et al,. 2012, Appendix 15A, 
Table 15A.5), the limited spatial extent over which indirect disturbance is predicted to occur, as well as its temporary 
nature (piling activities estimated to take place intermittently during two breeding seasons) the impact is evaluated as 
negligible. 

Non-breeding season 

Higher densities of fulmars were recorded during the non-breeding season, but the numbers were very small in relation 
to the estimated North Sea population at 1,872,000 million individuals (see Appendix 15A, Section 15A.3.2.1). The 
assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. The species’ potential foraging range at this time of year is much more extensive than during the 
breeding season as birds are no longer constrained by the need to attend a nest site. Any impacts of indirect 
construction disturbance on fish prey in relation to piling within the Development Area are reversible, temporary and 
could affect two consecutive non-breeding seasons. The impact is therefore considered to represent no more than a 
slight change from baseline conditions, with any effects to lie within the limits of natural variation, and evaluated as 
negligible. 

Breeding and non-
breeding  

Negligible impact 

Gannet  Breeding season 

Gannets are flexible in their habitat use (Furness and Wade, 2012) with a foraging strategy which includes pursuit diving 
for live fish and exploitation of discards from fishing vessels (Hamer et al., 2011), so they are unlikely to encounter food 

Breeding and non-
breeding  

Negligible impact 
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shortages (JNCC, 2012b). In contrast with populations of many other seabird species bordering the North Sea, which 
have experienced large variation in reproductive success in recent years, the breeding success of gannets has remained 
remarkably stable (Hamer et al., 2007). During the breeding season, an average of 14% of gannets recorded during boat 
surveys were considered to be actively foraging (see Appendix 15A, Section 15A.3.2.4). All, or the majority, of the birds 
observed during the breeding season are likely to originate from Bass Rock (Hamer et al., 2011). At this colony, sandeels 
comprise up to 50% of the diet (by biomass) with other important prey species including mackerel, herring, sprat and 
gadoids (Hamer et al., 2007). Gannets breeding at Bass Rock forage over a very wide area of the North Sea (> 200,000 
km

2
) although the core foraging area is much smaller and a tidal mixing front about 50 km off the east Scottish coast is of 

key importance. Individual birds tend to make successive trips on similar bearings, suggesting that the foraging areas of 
individuals are much smaller than that of the population (Hamer et al., 2011); however individuals also exhibit great 
flexibility in the species and sizes of prey consumed and in foraging trip durations, ranges and total distances travelled 
(Hamer et al., 2007). The predicted avoidance areas for sandeels and herring/sprat during piling at the Development 
Area represent a very small percentage of the regional foraging range for gannet in relation to the Development Area 
(<0.0001% for sandeel avoidance and 1.2% for herring/sprat). Gannets have a flexible diet and have the ability to extend 
foraging distances in response to changes in food availability.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Based on the species’ flexible foraging strategy, its extensive potential foraging range, the limited 
spatial extent over which indirect disturbance is predicted to occur as well as its temporary and reversible nature (piling 
activities estimated to take place intermittently during two breeding seasons) the impact is evaluated as negligible. 

Non-breeding season 

Outside the breeding season, much lower numbers of gannets were recorded in the Boat-based Survey Area. The origin 
of the birds recorded at this time of year is diverse, probably including some birds from Bass Rock, (an estimated 80% of 
birds from this breeding colony migrate south, Hamer et al., 2011) but also from colonies further north in Britain and 
Europe (Fort et al., 2012). Outside the breeding season gannets are much less constrained in their foraging areas by the 
need to attend a nest and therefore potentially even more flexible in their ability to change foraging strategies in 
response to changes in prey availability.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Any impacts of indirect construction disturbance via fish prey in relation to piling within the 
Development Area are small in relation to the species’ large foraging range, and are reversible and temporary (estimated 
to affect two consecutive non-breeding seasons). The impact is therefore considered to represent no more than a slight 
change from baseline conditions, with any effects to lie within the limits of natural variation, and evaluated as negligible. 
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Shag Breeding season 

Sandeels form a major component of the diet of breeding shags in the Forth and Tay area (e.g. 96%, Daunt et al., 2008). 
The remainder of the diet comprises mainly gadoids but also a range of other small fish (BirdLife International, 2012). 
The Development Area is beyond the maximum foraging range of all but two small colonies in the Forth and Tay area, 
and very few shags were recorded during boat surveys in the breeding season (see Appendix 15A, Section 15A.3.2.5). 
Consequently it is considered to be of very low importance as a foraging area for this species during the breeding season. 
The predicted avoidance areas for sandeels during piling at the Development Area represents a very small percentage 
(<0.01%) of the species’ regional foraging range. There is a high degree of overlap between the regional shag foraging 
range and avoidance areas for herring/sprat (85.8% of the regional foraging range overlaps with the avoidance areas), 
but these fish species have not been identified as an important diet component.  

The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
(in particular sandeels) of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, the very low shag densities present in the Development Area during the breeding season and the minimal 
overlap of the species’ foraging range with the predicted spatial extent of indirect disturbance for sandeels, the impact is 
considered temporary and reversible (piling activities estimated to take place intermittently during two breeding 
seasons) and evaluated as negligible. 

Non-breeding season 

As shags forage primarily in inshore waters (they need to return to land daily to dry their feathers; Birdlife International 
Seabird Database, 2012), the Development Area – at 14.9 km from the coast line - is not considered to provide an 
important foraging area for this species outside the breeding season. This is corroborated by the boat-based survey 
results, which recorded very few shags in the non-breeding season (see Appendix 15A, Section 15A.3.2.5). 

The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
of negligible magnitude. Any impacts of indirect construction disturbance via fish prey in relation to piling within the 
Development Area are reversible, temporary and could affect two consecutive non-breeding seasons. The impact is 
therefore considered to represent no more than a slight change from baseline conditions, with any effects to lie within 
the limits of natural variation, and evaluated as negligible. 

 

 

Breeding and non-
breeding  

Negligible impact 
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Arctic skua Breeding season 

Arctic skuas were recorded within the Boat-based Survey Area on autumn passage only (see Appendix 15A, Section 
15A.3.2.13) and there are no breeding colonies within foraging range. Thus no indirect construction disturbance via 
impacts on fish prey is predicted. 

Post-breeding/passage 

Outside the breeding season, Arctic skuas depend mainly on kleptoparasitising other seabirds, principally terns and gulls 
(BirdLife International Seabird Database, 2012). Within the Boat-based Survey Area, Arctic skuas were recorded 
kleptoparasitising gulls. Small numbers were recorded (peak count six) although boat surveys are likely to underestimate 
the numbers of passage birds. Similar to great skua, Arctic skuas move along the Scottish east coast in autumn to their 
winter quarters in the southern hemisphere. It is therefore considered likely that (on average) most individual birds only 
spend a very small amount of time in the Development Area. 

The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
of negligible magnitude. In light of the species’ tendency to kleptoparasitise other species, the considerable length of the 
species’ migratory pathway and the likely high turnover in birds moving through the Development Area it is considered 
that spatial and temporal overlap of any impact is likely to be minimal. This effectively represents no more than a very 
slight change away from baseline conditions and evaluation therefore concludes the impact to be negligible. 

Breeding  

N/A 

 

Post-
breeding/passage  

Negligible impact 

Great skua Breeding season 

Great skuas were recorded within the Boat-based Survey Area on autumn passage only (see Appendix 15A, Section 
15A.3.2.12) and there are no breeding colonies within foraging range. Thus no indirect construction disturbance via 
impacts on fish prey is predicted. 

Post-breeding/passage 

Outside the breeding season, great skuas are found in offshore and oceanic waters. They prey directly on fish caught on 
or just under the surface, kleptoparasitise and also predate other seabirds, and take discards from fishing vessels. They 
are capable of switching between prey groups depending on availability (BirdLife International Seabird Database, 2012). 
Within the Boat-based Survey Area, great skuas were recorded kleptoparasitising on a number of occasions, preying on 
kittiwake, great black-backed gull and pomarine skua. As the species is moving along the Scottish east coast in autumn to 
its winter quarters in the southern hemisphere, it is likely that (on average) most individual birds only spend a very small 
amount of time in the Development Area. 

Breeding  

N/A 

 

Post-breeding 
season/passage 

Negligible impact 
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The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
of negligible magnitude. In light of the species’ dietary flexibility, the considerable length of the species’ migratory 
pathway and the likely high turnover in birds moving through the Development Area it is considered that spatial and 
temporal overlap of any impact is likely to be minimal. This effectively represents no more than a very slight change 
away from baseline conditions and evaluation therefore concludes the impact to be negligible. 

Puffin Breeding season 

Assuming that birds on the sea surface are using the area for foraging, 76% of puffins in the Development Area and 71% 
of those in the Buffer Zone were recorded foraging in the breeding season (see Appendix 15A, Section 15A.3.2.19). The 
main prey species of puffins in the Forth and Tay offshore region is the lesser sandeel (Daunt et al., 2008), with published 
estimates indicating that this species comprises 80% - 81% of the diet (Furness and Tasker, 2000; Daunt et al., 2008) and 
63% - 91% of the diet in recent years (CEH, 2012 for the period 2007 to 2012). Despite their predominance in the diet, 
the breeding success of puffins was not found to be related to the abundance of sandeels, which may be explained by 
their capacity to dive and gain access to a greater proportion of the sandeel population, even in years of lower 
abundance (Daunt et al,. 2008). Respective avoidance areas for sandeels and herring/sprat in relation to piling at the 
Development Area represent < 0.001% and 3.0% of the regional foraging range of puffin.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey (in 
particular sandeels) of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, the minimal spatial extent over which herring/sprat distribution would change and puffin’s  large foraging 
range, indirect construction disturbance is considered temporary and reversible (piling activities estimated to take place 
intermittently during two breeding seasons) and evaluated as a negligible impact. 

Post-breeding 

Densities of puffins recorded during the post-breeding season were similar to or higher than those during the breeding 
season (see Appendix 15A, Section 15A.3.2.19) suggesting that birds from local breeding colonies may congregate in this 
area before dispersing. Unlike guillemots and razorbills, puffin chicks generally leave colonies by flying; after fledging 
chicks have no further contact with their parents and are independent (Harris and Wanless, 2011). Energy demands on 
adults at this time are likely to be less than during the nestling period, as they no longer need to attend a nest or provide 
food for chicks. As is the case for razorbill and guillemot, adult puffins moult their primary feathers during the non-
breeding season and are flightless for a period. The timing of primary moult in puffins is not precisely known, it may take 
place in late winter but there appears to be considerable variation and flightless birds have been found in all months 
between September and April (Harris and Wanless, 2011). No information has been found on the diet once puffins have 
left nest sites, and whether there may be a change in diet as suggested for guillemot (see below). Puffins will be able to 

Breeding  

Negligible impact 

 

Post-breeding and 
non-breeding 
Negligible impact 
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move (by flying or swimming during flightless periods) in response to any movements of alternative prey which might 
result from construction disturbance and they are capable of covering large distances quickly (e.g. flight speeds are 
estimated at 70–80 km/h; Harris and Wanless, 2011). Furthermore, as with the other auk species, the puffin’s diving 
ability, which can buffer birds against changes in sandeel abundance, means that alternative prey can be sought 
throughout the entire water column.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey in the 
post-breeding season of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the likelihood that any changes in the distribution of other prey species would be buffered by the 
species’ capacity to respond to prey re-distribution during post-breeding (when no longer constrained by nest-
attendance), indirect construction disturbance is considered temporary and reversible (piling activities estimated to take 
place during two post-breeding seasons) and evaluated as a negligible impact. 

Non-breeding 

Movements of puffins outside the breeding season are poorly understood, although they are thought to be dispersive 
rather than following migratory routes (Wright et al., 2012). Recent deployment of geolocators from adults on the Isle of 
May has shown that some birds move around the north coast of Scotland into the Atlantic, whereas others remain in the 
North Sea throughout the winter (Harris and Wanless, 2011). Puffin density estimates for the Boat-based Survey Area 
were low during the non-breeding season, with no birds present in midwinter, reflecting the tendency of this species to 
disperse far offshore. As is the case for the post-breeding season, during the non-breeding season birds are not 
constrained in their foraging range by the need to attend a nest; and birds can follow any movements of alternative prey 
which might result from construction disturbance.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Based on the localised impact of piling activities on sandeel populations, and the likelihood that 
any changes in the distribution of other prey species would be buffered by the species’ capacity to respond to prey 
redistribution during non-breeding (when no longer constrained by nest-attendance), indirect construction disturbance 
is considered temporary and reversible (piling activities estimated to take place intermittently during two non-breeding 
seasons) and evaluated as a negligible impact. 

Razorbill Breeding season 

Assuming that birds on the sea surface are using the area for foraging, 81% of razorbills in the Development Area and 
63% of those in the Buffer Zone were apparently foraging in the breeding season (see Appendix 15A, Section 15A.3.2.18). 
The main prey species of razorbills in the Forth and Tay region is the lesser sandeel (Daunt et al., 2008), with published 

Breeding  

Minor impact 
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estimates indicating that this species comprises 77% - 80% of the diet (Furness and Tasker, 2000; Daunt et al., 2008). 
Recent data from the Isle of May indicate that sandeels continued to be the most numerous prey item between 2007 to 
2012, except for 2010 when 67% of the diet was sprat (CEH, 2012). Despite their predominance in the diet, the breeding 
success of razorbills was not found to be related to the abundance of sandeels, which may be explained by the ability of 
razorbills to dive and gain access to a greater proportion of the sandeel population, even in years of lower abundance 
(Daunt et al., 2008). Respective avoidance areas for sandeels and herring/sprat in relation to piling at the Development 
Area represent < 0.001% and 7.2% of the regional foraging range of razorbill. 

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey (in 
particular sandeels) of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the minimal spatial extent over which herring/sprat distribution would change, indirect construction 
disturbance is considered temporary and reversible (piling activities estimated to take place during two breeding 
seasons). However, despite the aforementioned, given the species’ foraging range (considerably smaller than both other 
auk species) and the uncertainty around the population trend of the regional (and national) population (see Appendix 
15B), it is considered appropriate to evaluate indirect construction disturbance as a minor impact.  

Post-breeding season 

High post-breeding densities of razorbills were recorded (see Appendix 15A, Section 15A.3.2.18). Fledglings are flightless 
for a period after leaving the nest, while their flight feathers develop. At this time they are accompanied by the male 
parent who continues to feed them for several weeks (Forrester et al., 2007). Adult birds moult flight feathers between 
August and October (Ginn and Melville, 1983) and are flightless during primary moult. No information has been found on 
the diet once razorbills have left nest sites, and whether there may be a change in diet as suggested for guillemot (see 
below). Razorbills will be able to move (by flying or swimming during flightless periods) in response to any movements of 
prey which might result from construction disturbance. Little information has been found about the travel distances and 
speed of razorbills departing breeding colonies. A single radio-tracked male assumed to be accompanying a chick that 
had just left the breeding ledge travelled at about 1.5 km/h away from the Isle of May in six hours before moving out of 
signal range (Wanless et al., 1988). It seems likely that, as for guillemot (see below), razorbills and fledglings may 
disperse offshore beyond feeding areas used by adults during the fledging period to avoid potential predation of young 
by other seabirds. Furthermore, the diving ability of the species, which can buffer birds against changes in sandeel 
abundance, means that alternative prey can be sought throughout the entire water column.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey in the 
post-breeding season of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the likelihood that any changes in the distribution of other prey species would be buffered by the 
species’ capacity to respond to prey redistribution during post-breeding (with even adults accompanying fledged chicks 

Post-breeding and 
non-breeding 

Negligible impact 
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able to move rapidly move through the Development Area), indirect construction disturbance will be temporary and 
reversible (piling activities estimated to take place intermittently during two post-breeding seasons) and evaluated as a 
negligible impact. 

Non-breeding season 

Razorbills breeding in the UK tend to migrate southwards after the breeding season, although some may make more 
local movements and remain close to breeding colonies throughout the year (Wright et al., 2012; Forrester et al., 2007; 
Stone et al., 1995). As is the case for the post-breeding season, during the non-breeding season birds are not constrained 
in their foraging range by the need to attend a nest or to feed chicks which have recently left the nest; and birds can 
follow any movements of alternative prey which might result from construction disturbance.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Based on the localised impact of piling activities on sandeel populations, and the likelihood that 
any changes in the distribution of other prey species would be buffered by the species’ capacity to respond to prey 
redistribution during non-breeding (when no longer constrained by nest-attendance), indirect construction disturbance 
is considered temporary and reversible (piling activities estimated to take place intermittently during two non-breeding 
seasons) and evaluated as a negligible impact. 

Guillemot Breeding season 

Assuming that birds on the sea surface are using the area for foraging, 81% of guillemots in the Development Area and 
75% of those in the Buffer Zone were foraging in the breeding season (see Appendix 15A, Section 15A.3.2.17). The main 
prey species of guillemots in the Forth and Tay region is the lesser sandeel (Daunt et al., 2008), with published estimates 
indicating that this species comprises 80% - 84% of the diet (Furness and Tasker, 2000; Daunt et al., 2008). Despite their 
importance in the diet, the breeding success of guillemots was not found to be related to the abundance of sandeels, 
which may be explained by their capacity to dive and gain access to a greater proportion of the sandeel population, even 
in years of lower abundance (Daunt et al., 2008). Guillemots also feed on sprat, however, and this species appears to 
have become more numerous in the diet of birds at the Isle of May in recent years, 67% - 92% of the diet between 2007 
– 2012 (CEH, 2012). Respective avoidance areas for sandeels and herring/sprat in relation to piling at the Development 
Area represent < 0.001% and 3.6% of the regional foraging range of guillemot.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey (in 
particular sandeels) of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, the minimal spatial extent over which herring/sprat distribution would change and guillemot’s known 
capacity within its time and energy budget to increase foraging effort in response to adverse environmental conditions 
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(Daunt et al., 2008; 2011a and 2011b), indirect construction disturbance is considered temporary and reversible (piling 
activities estimated to take place intermittently during two breeding seasons) and evaluated as a negligible impact. 

Post-breeding season 

High post-breeding densities of guillemots were recorded (see Appendix 15A, Section 15A.3.2.17). Chicks are flightless for 
a period after leaving the nest, while their flight feathers develop. At this time they are accompanied by the male parent 
who continues to feed them for six to eight weeks while they learn to feed themselves (Forrester et al., 2007). Adult 
birds moult primary flight feathers from late July and are flightless for 45 to 50 days (Ginn and Melville, 1983). Little 
information is available on the diet once guillemots have left nest sites. Examination of stomach contents of shot 
guillemots and corpses (from oil spills and other incidents) in the northern North Sea suggested that sandeels continue 
to dominate in the diet through August, but from September clupeid and gadoid remains became increasingly frequent 
in stomach contents (Blake et al., 1985). If the diet of guillemots using the Development Area switches from sandeels to 
other species during the post-breeding period then some of the alternative prey species may redistribute in relation to 
construction disturbance. However, post-breeding birds are able to move (by flying or swimming during flightless 
periods) in response to any movements of prey. Camphuysen (2002) indicates that guillemot parent- fledged chick 
combinations travelled large distances of up to 50 km a day after leaving a colony and travelled into the open sea, much 
further offshore than the feeding areas used by adults during the chick rearing stage, probably to avoid concentrations of 
seabirds which might prey on fledged chicks. Furthermore, the diving ability of the species which can buffer birds against 
changes in sandeel abundance means that alternative prey can be sought throughout the entire water column.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey in the 
post-breeding season of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the likelihood that any changes in the distribution of other prey species would be buffered by the 
species’ capacity to respond to prey redistribution during post-breeding (with even adults accompanying fledged chicks 
able to move rapidly through the Development Area), indirect construction disturbance is considered temporary and 
reversible (piling activities estimated to take place during two post-breeding seasons) and evaluated as a negligible 
impact. 

Non-breeding season 

Guillemots breeding in the UK disperse into surrounding seas after the breeding season (Wright et al., 2012; Stone et al., 
1995). At this time the availability of food may be a key factor in determining bird distribution although there is little 
information on diet composition during this period. Analysis of stomach contents from shot birds and corpses recovered 
from oil spills and other incidents suggested that from September the proportion of sandeels in the diet of guillemots 
may decrease and clupeids and gadoids become more important; this situation may persist until February and March 
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when the proportion of sandeels increases again (Blake et al., 1985). During the non-breeding season birds are not 
constrained in their foraging range by the need to attend a nest or to feed chicks which have recently left the nest; birds 
can range over extensive offshore area and follow any movements of prey which might result from construction 
disturbance.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Based on the localised impact of piling activities on sandeel populations, and the likelihood that 
any changes in the distribution of other prey species would be buffered by the species’ capacity to respond to prey 
redistribution during non-breeding (when no longer constrained by nest-attendance), indirect construction disturbance 
is considered temporary and reversible (piling activities estimated to take place intermittently during two non-breeding 
seasons) and evaluated as a negligible impact.  

Arctic tern Breeding season 

Arctic terns were recorded infrequently in the Boat-based Survey Area during the breeding season and no foraging 
behaviour was observed (see Appendix 15A, Section 15A.3.2.15). Arctic terns snatch prey at, or just below, the surface of 
the water, taking small fish, invertebrates, zooplankton and discards. Sandeels form a substantial component of the diet 
of breeding Arctic terns in the UK (BirdLife International Seabird Database, 2012); they were estimated as 34% of the diet 
for tern species in south-east Scotland (Daunt et al., 2008), which indicates that the species is not solely dependent on 
sandeels, but that other prey items feature substantially in the diet as well. There is evidence from at least some east 
coast UK colonies that sandeels predominate in the diet in April and May, with clupeids becoming relatively more 
important in late July (BirdLife International Seabird Database, 2012). Based on the mean maximum foraging range plus 1 
SD (30.5 km, see Appendix 15A, Table 15A.5), birds from regional colonies might forage within the Development Area. 
However, nesting terns tend to feed primarily within 10 km of breeding colonies (BirdLife International Seabird 
Database, 2012; Thaxter et al., 2012). In light of the small numbers of Arctic terns recorded during boat-based surveys, 
the Development Area is not considered to provide an important foraging area for nesting birds. However, long-distance 
prey avoidance of areas around piling activities might result in the absence of prey species from part of the regional 
foraging range. Respective avoidance areas for sandeels and herring/sprat in relation to piling at the Development Area 
represent < 0.01% and 45.7% respectively of the regional foraging range.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
moderate magnitude. Predicted avoidance areas of herring/sprat could potentially result in a partial loss of the (prey 
availability) baseline conditions. However, impacts on sandeel populations through piling activities are predicted to be 
highly localised, potentially buffering the partial loss of herring/sprat prey elsewhere. Arctic tern is in decline both 
regionally and nationally and although indirect impacts on prey distribution through piling are considered temporary and 
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reversible (estimated to affect two breeding seasons), in the context of a decreasing population of a high sensitivity 
receptor it is considered appropriately precautionary to evaluate a partial loss of baseline conditions as a 
minor/moderate impact. 

Post-breeding season 

Peak numbers of Arctic terns were recorded in the Boat-based Survey Area in August, with a maximum estimate of 509 
birds (22% fledged juveniles) in the Development Area in August 2011, exceeding 1% of the passage population estimate 
(see Appendix 15A, Section 15A.3.2.15). No information has been found on the diet of post-breeding birds although this 
could potentially include sandeels, clupeids and other small fish within the Development Area. The impacts of indirect 
construction disturbance via impacts on fish prey could potentially affect the distribution of some prey species for Arctic 
terns, although post-breeding birds are no longer visiting nest sites and so are not constrained in foraging distances and 
are considered to be able to move in response to prey availability.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey in the 
post-breeding season of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the likelihood that any changes in the distribution of other prey species would be buffered by the 
species’ capacity to respond to prey redistribution during post-breeding, the impact is considered temporary and 
reversible (piling activities estimated to take place during two post-breeding seasons) and evaluated as negligible. 

Non-breeding season 

Arctic terns migrate south along the eastern seaboard of the Atlantic; many juveniles winter in western and southern 
Africa (Forrester et al., 2007). The species was not recorded in the Boat-based Survey Area during the non-breeding 
season and indirect construction disturbance via impacts on fish prey is not predicted. 

Common tern Breeding season 

Common terns were rarely recorded in the Boat-based Survey Area during the breeding season and no foraging 
behaviour was observed (see Appendix 15A, Section 15A.3.2.16). As for Arctic tern, there is evidence from some colonies 
on the east coast of Britain that sandeels predominate in the diet during April and May, with clupeids becoming 
relatively more important in late July during chick-rearing. The diet of breeding common terns at Leith Docks (Firth of 
Forth, about 25 km from the Isle of May) was found to comprise 55% clupeids and 32% sandeels in 2009 and 79% and 
14% respectively in 2010 (Jennings, 2012). Although the mean maximum foraging range plus 1 SD (26.4 km, see Appendix 
15A, Table 15A.5) suggests that birds from regional colonies might forage within the Development Area, on average 
nesting common terns feed mostly within 8 km - 10 km of breeding colonies (BirdLife International Seabird Database, 
2012; Thaxter et al., 2012). Therefore, the Development Area is not considered to provide an important foraging area for 
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nesting birds. However long-distance prey avoidance of areas around piling activities might result in the absence of some 
fish prey species from part of the regional foraging range of common tern. Avoidance areas for sandeels and 
herring/sprat in relation to piling at the Development Area represent < 0.01% and 45.7% respectively of the regional 
foraging range.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
moderate magnitude. Predicted avoidance areas of herring/sprat in particular could potentially result in a partial loss of 
the (prey availability) baseline conditions. However, impacts on sandeel populations through piling activities are 
predicted to be highly localised, potentially buffering the partial loss of herring/sprat prey elsewhere. Common tern is in 
decline nationally and although indirect impacts on prey distribution through piling are considered temporary and 
reversible (estimated to affect two breeding seasons), in the context of a decreasing population of a high sensitivity 
receptor it is considered appropriately precautionary to evaluate a partial loss of baseline conditions as a 
minor/moderate impact. 

Post-breeding season 

Post-breeding aggregations can occur in the coastal waters of the Firth of Forth (Forrester et al., 2007) but there was no 
evidence from boat surveys that the Development Area provides an important foraging area during the post-breeding 
period. No information has been found on the diet of post-breeding birds although this could potentially include 
sandeels, clupeids and other small fish within the Development Area. The impacts of indirect construction disturbance 
via re-distribution of fish prey could potentially affect the distribution of some prey species for post-breeding common 
terns elsewhere in the outer Firth of Forth. Post-breeding birds are, however, no longer visiting nest sites and so are not 
constrained in foraging distances but able to move in response to the availability of prey.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey in the 
post-breeding season of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the likelihood that any changes in the distribution of other prey species would be buffered by the 
species’ capacity to respond to prey redistribution during post-breeding, the impact is considered temporary and 
reversible (piling activities estimated to take place during two post-breeding seasons) and evaluated as negligible. 

Non-breeding 

Common terns breeding in Britain, winter along the west coast of tropical Africa (Forrester et al., 2007). The species was 
not recorded in the Boat-based Survey Area during the non-breeding season and no indirect construction disturbance via 
impacts on fish prey is predicted. 
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Kittiwake Breeding season 

At least 61% of kittiwakes observed during boat-based surveys were recorded as foraging in the breeding season (see 
Appendix 15A, Section 15A.3.2.6). As surface feeders, kittiwakes have limited ability to dive to exploit the water column 
if prey is not abundant at the water surface, but range relatively widely and forage over inshore and offshore waters. The 
lesser sandeel is the main prey in the outer Forth and Tay region, published information reports that sandeels comprise: 
80% (Furness and Tasker, 2000), 87% (Daunt et al., 2008), and 44% & - 89% (2007 – 2012; CEH, 2012) of the diet of 
kittiwakes breeding in the east of Scotland. A range of other prey species are taken including herring which comprised 
12% -55% of the diet of kittiwakes on the Isle of May between 2007 - 2012 (CEH, 2012). A number of studies have 
demonstrated that kittiwake breeding success increases with the abundance of sandeels (Daunt et al., 2008). 
Frederiksen et al. (2004) found that poor breeding success of kittiwakes on the Isle of May was associated with periods 
when the Wee Bankie sandeel fishery (to the east of the Development Area) was active. The Wee Bankie sandeel fishery 
has been closed to commercial fishing since 2000 because of concerns about the potential negative impact on seabird 
populations (Daunt et al., 2008), Frederiksen et al. (2004) also found that kittiwake breeding success was negatively 
related to mean sea surface temperature in February and March, with rising temperatures reducing sandeel recruitment 
(Arnott and Ruxton, 2002).  

The construction activities themselves are not predicted to cause more than a moderate/minor impact on sandeels from 
direct temporary habitat disturbance, indirect impacts of increases in SSC and sediment deposition and noise effects 
(Chapter 13). Respective avoidance areas for sandeels and herring/sprat in relation to piling at the Development Area 
represent < 0.001% and 7.2% respectively of the regional foraging range of kittiwake. If piling activities associated with 
construction coincide with years when sandeel abundance is low, then the re-distribution of other prey species in 
response to piling activities may affect the availability of alternative prey over a small part of the foraging range.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey (in 
particular sandeels) of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the predicted likelihood that any changes in the distribution of other prey species would take place 
over a small part of the species’ foraging range, the impact is considered temporary and reversible (piling activities 
estimated to take place intermittently during two breeding seasons) and evaluated as negligible. 

Post-breeding season 

High post-breeding densities of kittiwakes were recorded (see Appendix 15A, Section 15A.3.2.6). If sandeels continue to 
form an important component of the diet during the post-breeding season, then negligible impacts of construction 
disturbance are predicted on this prey species. However, it is possible that other prey species become more important in 
the diet at this time, and that some of these species (e.g. herring and sprat) might be displaced by construction 
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disturbance. Kittiwakes are restricted to foraging at, or near, the water surface and are unable to dive deep to exploit 
prey throughout the water column, but at the same time the species is naturally well adapted to exploit food resources 
which are patchily distributed in the marine environment. It is considered that the species’ flexibility in response to prey 
movements is even more pronounced during the post-breeding season when birds are no longer constrained by the 
need to attend a nest site.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey (in 
particular sandeels) in the post-breeding season of negligible magnitude. Based on the highly localised impact of piling 
activities on sandeel populations, and the likelihood that any changes in the distribution of other prey species would be 
buffered by the species’ capacity to respond to prey redistribution, the impact is considered temporary and reversible 
(piling activities estimated to take place intermittently during two post-breeding seasons) and evaluated as negligible. 

Non-breeding 

Lower densities of kittiwakes were recorded outside the breeding season. At this time birds are pelagic and populations 
from different breeding localities are thought to mix in the North Sea and Atlantic Ocean (Frederiksen et al., 2011). 
Sandeels may form a less important component of the winter diet (Birdlife International Seabird Database, 2012), but at 
this time kittiwakes are no longer constrained in their foraging ranges by the requirement to attend a nest. They are 
predicted to be able to respond to any movements of alternative prey species which might result from construction 
disturbance.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey (in 
particular sandeels) of negligible magnitude. Based on the highly localised impact of piling activities on sandeel 
populations, and the likelihood that any changes in the distribution of other prey species would be buffered by the 
species’ capacity to respond to prey redistribution, the impact is considered temporary and reversible (piling activities 
estimated to take place intermittently during two non-breeding seasons) and evaluated as negligible. 

Common gull Common gulls forage both inland and offshore, primarily taking terrestrial invertebrates, fish and discards (Mitchell et 
al., 2004; Forrester et al., 2007). Overall, 15% of birds recorded in boat surveys were reported to be engaged in foraging 
behaviour. 

Breeding season 

A very small population (estimated at 19 pairs, see Appendix 15A, Section 15A.3.2.8) of common gulls nests within 
potential foraging range of the Development Area. Very few birds were recorded during boat surveys in the breeding 
season, as common gulls largely feed in inland and coastal areas during this time of year. Therefore, the site is not 
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considered to provide an important foraging area for this species in the breeding season.  

The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
of negligible magnitude. Based on the very low common gull densities present in the Development Area during the 
breeding season and the minimal overlap of the species’ foraging range (largely comprising of onshore habitat and 
coastal waters) with the predicted spatial extent of indirect disturbance, the impact is considered temporary (piling 
activities estimated to take place intermittently during two breeding seasons), reversible and unlikely to occur and is 
therefore evaluated as negligible. 

Non-breeding season 

The largest numbers of common gulls recorded in boat surveys were between October 2010 and February 2011, with a 
peak raw count of 35 birds (for this species there were too few records for reliable estimation of population size) in the 
Boat-based Survey Area in December 2010 (compared with an estimated regional winter population of 3,000 birds and a 
North Sea population of 175,530 birds (see Appendix 15A, Section 15A.3.2.8)). Outside the breeding season, birds are not 
constrained in their foraging range by the requirement to attend a nest and can move in response to the distribution of 
prey.  

The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
of negligible magnitude. The species predominantly forages in onshore habitat as well as coastal waters. Baseline data 
indicate that the Development Area is evidently not an important foraging area for common gull. Any impacts of indirect 
construction disturbance via fish prey in relation to piling within the Development Area are therefore predicted to be 
reversible and temporary (estimated to affect two consecutive non-breeding seasons). The impact is therefore 
considered to represent no more than a slight change from baseline conditions, with any effects to lie within the limits of 
natural variation, and evaluated as negligible. 

Little gull Breeding season 

The species does not breed in the UK and there are no breeding populations within foraging range. 

Non-breeding season 

Little gulls predominantly occur in the outer Forth and Tay on autumn passage, and numbers may vary from year to year 
(see Appendix 15A, Section 15A.3.2.7). Little gulls usually forage over water in a similar manner to a tern or small petrel, 
dipping down to the surface periodically (sometimes after a brief hover) to catch prey at or just below the surface; at sea 
they feed on small fish, aquatic invertebrates including zooplankton, and discards (Birdlife International Seabird 
Database, 2012). Numbers close to or exceeding national importance thresholds (50 birds) were recorded in the Boat-
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based Survey Area on two occasions (see Appendix 15A, Section 15A3.2.7). 

The ecology and movements of passage/wintering little gulls in the North Sea are not well understood. Large flocks have 
been reported at a number of locations off the east coast of Scotland and England (Forrester et al., 2007; Hartley, 2004), 
and the numbers in specific locations appear to vary from year to year. Given the large potential foraging range of non-
breeding birds and the relatively short window of time during which peak numbers occur in autumn, it is considered 
unlikely that redistribution of prey in relation to piling activities at the Development Area would have adverse effects on 
little gulls.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Any impacts of indirect construction disturbance via fish prey in relation to piling within the 
Development Area are small in relation to the species’ large potential foraging range, and are reversible and temporary 
(estimated to affect two consecutive non-breeding seasons). The impact is therefore considered to represent no more 
than a slight change from baseline conditions, with any effects to lie within the limits of natural variation, and evaluated 
as negligible. 

Lesser black-
backed gull 

Breeding season 

Low numbers of lesser black-backed gulls were recorded in the Boat-based Survey Area during the breeding season, 
representing less than 1% of the regional breeding population (see Appendix 15A, Section 15A.3.2.9). The species makes 
use of inland (including urban), coastal and intertidal habitats as well as offshore areas for foraging, although it spends 
more time feeding at sea than other large gulls (Kim and Monaghan, 2006; Bustnes et al., 2010). Respective avoidance 
areas for sandeels and herring/sprat in relation to piling at the Development Area represent < 0.001% and 3.0 % of the 
regional (offshore) foraging range, and any re-distribution of fish caused by construction disturbance is not considered 
likely to cause adverse impacts on lesser black-backed gull via its food supply.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Spatial overlap of the species’ foraging range and predicted fish avoidance areas is limited, the 
species’ does not depend on these prey species and is capable of foraging on a wide range of food resources. Taking into 
account the aforementioned, as well as the temporary and reversible nature of piling activities, evaluation concluded the 
impact to be negligible. 

Non-breeding season 

The majority of lesser black-backed gulls breeding in the UK migrate south to winter in coastal areas of Iberia and north-
west Africa (Wright et al., 2012), and none were recorded during boat-based surveys outside the breeding season, 
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therefore birds are not predicted to be subject to indirect construction disturbance via impacts on fish prey at this time. 

Herring gull Breeding season 

Low numbers of herring gulls were recorded in the Boat-based Survey Area during the breeding season, representing less 
than 1% of the regional breeding population (see Appendix 15A, Section 15A.3.2.10) and therefore the Development 
Area is not considered to provide an important foraging area for this species. Herring gulls are omnivorous (including 
feeding on fisheries discards and human waste) and may feed onshore and offshore, although chicks may be selectively 
fed fish and the meat of birds and mammals (Nogales et al., 1995). On the Isle of May, for example, gulls frequently 
predate young puffins and kleptoparasitise (steal prey from) adults as they return to the colony with fish; and gulls have 
been controlled on the island to reduce their impacts on other seabirds (Finney et al., 2003). Respective avoidance areas 
for sandeels and herring/sprat in relation to piling at the Development Area represent <0.001% and 4.9% of the regional 
(offshore) foraging range, and any re-distribution of fish caused by construction disturbance is not considered likely to 
cause adverse impacts on herring gulls via impacts on their food supply.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Based on the limited overlap between the species’ foraging range and predicted fish avoidance 
areas and the species’ capacity to opportunistically exploit a wide range of food resources, the impact is considered 
temporary and reversible (piling activities estimated to take place intermittently during two breeding seasons) and 
evaluated as negligible. 

Non-breeding season 

Higher densities of herring gulls were observed outside the breeding season, but numbers were less than 1% of the 
estimated regional and North Sea populations. As described above, herring gulls may forage in a range of habitats 
(offshore, in coastal areas, and inland). Outside the breeding season herring gulls are not constrained by the requirement 
to attend a nest site, and there is no requirement to selectively forage for fish for small chicks. Any re-distribution of fish 
prey in relation to construction activities at the Development Area is not predicted to adversely affect the species.  

The assessment considered a VOR of high sensitivity and indirect construction disturbance via impacts on fish prey of 
negligible magnitude. Based on the limited overlap between the species’ wide potential foraging range during this time 
of year and predicted fish avoidance areas as well as the species’ broad diet, the impact is considered temporary and 
reversible (piling activities estimated to take place during two non-breeding seasons) and evaluated as negligible. 
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Great black-
backed gull 

Breeding season 

Great black-backed gulls were only recorded in the Boat-based Survey Area in low numbers in the early part of the 
breeding season (see Appendix 15A, Section 15A.3.2.11) so the Development Area is not considered to provide an 
important foraging area for breeding birds. The little information available on foraging range suggests that breeding 
great-black backed gulls feeding offshore tend to stay within 10 km – 40 km of nests (Ratcliffe et al., 2000). Diet during 
the breeding season includes eggs, nestlings and adults of other seabirds as well as intertidal and marine invertebrates, 
fish and discards from fishing vessels (e.g. Buckley, 2009); chicks may be selectively fed smaller, easily digestible prey of 
high energy content, such as marine invertebrates and small fish (Steenweg et al., 2011). Respective avoidance areas for 
sandeels and herring/sprat in relation to piling at the Development Area represent <0.01% and 35.0% of the regional 
(offshore) foraging range of great black-backed gull. Although redistribution of herring and sprat in relation to piling 
activities may affect about a third of the offshore foraging area, adverse impacts are not predicted because fish 
represent only one element of the broad diet of great black-backed gulls.  

The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
of negligible magnitude. Although the overlap between the species’ foraging range and predicted herring/sprat 
avoidance areas is considerable, the species’ does not depend on these prey species and is capable of foraging on a wide 
range of food resources. Taking into account aforementioned, as well as the temporary and reversible nature of piling 
activities evaluation concluded the impact to be negligible. 

Non-breeding season 

Higher densities of great black-backed gulls were observed outside the breeding season (when birds from northern 
Europe move into the North Sea), but numbers were less than 1% of the estimated regional and North Sea populations. 
Foraging behaviour was recorded on a number of occasions in autumn and winter, all involving associations with working 
fishing vessels. In the non-breeding season, great black-backed gulls are not constrained by the requirement to attend a 
nest site, and there is no requirement to selectively forage for fish for small chicks. Any re-distribution of fish prey in 
relation to construction activities at the Development Area is not predicted to adversely affect the species.  

The assessment considered a VOR of moderate sensitivity and indirect construction disturbance via impacts on fish prey 
of negligible magnitude. The species does not depend on these prey species and is capable of foraging on a wide range 
of food resources over large areas. Evaluation considered the nature of indirect disturbance through piling activities to 
be temporary and reversible and concluded any impact to be negligible. 

Breeding and non-
breeding  

Negligible impact 
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15.6.2 Effects of Operation and Maintenance 

Direct Disturbance 

104 Activities associated with the operation and maintenance of the Wind Farm and OfTW 

(within the Development Area) have the potential to cause disturbance to VORs. These are 

likely to be mainly associated with the movements of maintenance vessels and associated 

maintenance activities at WTGs, OSPs and met masts. These impacts are unlikely to affect 

migratory birds as these species have minimal interaction with the Development Area, only 

moving through the area on a few occasions each year. 

105 As outlined in Section 15.6.1 (Effects of Construction), the two seabird species present 

during the breeding, post-breeding and non-breeding seasons which are considered the 

most susceptible to disturbance are guillemot and razorbill. Both auk species can show flight 

behaviour from approaching vessels up to several 100 m away (Furness and Wade, 2012). 

106 The levels of disturbance due to operational and maintenance activities will be considerably 

lower than during construction. Disturbance will be temporary and localised and is likely to 

affect birds for distances of no more than 500 m from vessels or activities. Thus very small 

parts of the Development Area will be affected and birds are likely to re-distribute in 

response to disturbance. As only negligible impacts from disturbance are predicted during 

construction (Table 15.11), it is considered that at worst any impact during the operational 

phase is of a similar level.  

107 The assessment considered two VORs of high sensitivity and direct operational disturbance 

of negligible magnitude across all seasons. Based on the highly localised extent over which 

direct disturbance is predicted to occur (at worst within 500 meters of any vessel), as well as 

the short-term nature of most maintenance activities, the reversibility of any effect and both 

species’ moderate habitat flexibility, effects of construction disturbance on guillemot and 

razorbill during all seasons are evaluated as a negligible impact. It follows that impact 

evaluation of VORs of lower sensitivity is similarly negligible. 

108 Potential disturbance in relation to lighting of WTGs is discussed below as a potential 

contributing factor for collision risk, in particular for migratory birds. 

Direct Habitat Loss 

109 The introduction of WTGs, OSPs, met mast foundations and protection on inter-array cables 

will cause a net loss of the original seabed habitat. The most likely mechanism for impacts on 

birds is indirect, through changes in the distribution of prey and foraging habitat.  

110 At the Development Area, the total loss of seabed habitat resulting from the worst case 

scenario for WTG foundations (gravity bases fitted to 213 WTGs as well as up to five OSPs 

and three met masts) and inter-array cables covers 1.87 km2, equivalent to 1.25 per cent of 

the total seabed area of the Development Area. Birds are not likely to be directly affected by 

this extent of habitat loss. Seabirds diving to forage within the Development Area will not 

necessarily make use of the sea bottom – some species such as kittiwake and terns feed only 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

81 of 366 

on or just below the surface, and species which do dive deeper may feed at different levels 

in the water column depending on the availability of prey. Visibility underwater is likely to be 

poor so that diving birds are unlikely to be aware of the presence of WTG bases or other 

structures unless they pass very close to them. In addition, there are numerous anecdotal 

observations of auks foraging around offshore oil and gas platforms (North Sea Bird Club 21st 

Anniversary Report, 2001), including from cameras near the seabed, so it seems plausible 

that the presence of underwater structures is not a deterrent to birds utilising nearby 

underwater habitat. In light of this, the predicted extent of seabed loss is considered unlikely 

to impact directly on any bird species (Exo et al., 2003).  

111 The assessment considered all VORs and direct operational habitat loss of negligible 

magnitude across all seasons. Based on the localised extent over which direct habitat loss is 

predicted to occur and the minimal proportion this represent of species’ foraging ranges, 

effects of operational habitat loss on all VORs during all seasons are evaluated as a 

negligible impact.  

112 Note that displacement of birds due to the physical presence of the Wind Farm and OfTW 

structures in the Development Area, deterring species from entering the Development Area, 

also can lead to effective, absolute habitat loss. This form of displacement is considered 

below. 

Indirect Impacts on Birds via Prey Species 

113 Indirect impacts on seabirds via impacts on fish prey may occur during the operation of the 

Wind Farm. The following operational impacts on natural fish populations were considered 

(see Section 13.6.2): long term loss of original habitat and displacement, behavioural 

response to EMF associated with cabling, disturbance or injury from operational noise, 

changes in fishing effort (reduced pressure within the Wind Farm), creation of new habitat 

due to presence of Project infrastructure. No significant adverse impacts are predicted on 

fish populations.  

114 Some possible small benefits for some benefits were considered possible due to increased 

habitat complexity, food resources and refuge areas. A potential indirect effect of the 

operational Wind Farm may therefore be to increase prey availability for birds by raising the 

carrying capacity of the area for certain populations of invertebrates and fish. Leonhard and 

Pedersen (2006), for example, reported that fish biomass increased considerably in the 

vicinity of WTG bases at Horns Rev (Denmark) due to the shelter afforded by scour 

protection. Assessment of the short-term effects of Egmond aan Zee offshore wind farm in 

the Netherlands, however, found evidence for a high degree of variability in fish species 

composition before and after construction, but no indication that these changes were 

influenced by the wind farm (Lindeboom et al., 2011). These results were based on a short 

timespan, however, and changes resulting from the construction of a wind farm may take 

about five years to become observable (Chapter 13).  

115 While evidence is therefore limited, it appears that there may be some potential for a 

positive, indirect impact on birds as a result of increasing prey abundance and availability. 
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Any potential impacts on birds, however, might be offset by displacement due to the 

presence of the Wind Farm and OfTW within the Development Area.  

116 The assessment considered all VORs and indirect impacts on birds via prey distribution of 

negligible magnitude across all seasons. Given that no significant adverse impacts on fish 

populations were predicted during the operational phase (Chapter 13) it follows that 

significant indirect impacts on bird communities are similarly unlikely to occur. It is 

considered that impacts could be slightly positive instead, but uncertainty regarding the 

extent of positive long-term effects of offshore wind farms on seabird prey communities 

means that no definitive conclusion can be made. Based on currently available studies it is 

concluded that indirect impacts on bird communities through prey are likely to represent a 

very slight change to baseline conditions with no or limited positive effects. The impact for 

all VORs during all seasons is therefore evaluated as a negligible (neutral or slightly positive) 

impact.  

Displacement 

117 Displacement resulting from operating WTGs can exclude birds from suitable breeding, 

roosting, and feeding habitats around a larger area than otherwise would occur through 

direct habitat loss (Exo et al., 2003). Displacement may result from birds avoiding WTGs and 

other wind farm structures, and/or because of changes in the habitat which impact on its 

attractiveness to birds, for example the abundance or availability of prey. The implications of 

such displacement at the population scale, in terms of the effects on population viability, 

depends on the importance of the area from which birds are displaced and the capacity of 

alternative areas to support displaced birds. Breeding seabirds must return to the nest to 

incubate eggs and feed chicks and are potentially constrained to obtain food within a certain 

distance of their breeding colony. Displacement-induced loss of foraging habitat may lead to 

a reduction in food supply within the foraging range, which in turn may affect adult body 

condition and could conceivably lead to reduced breeding success and/or individual survival 

or abandonment of the breeding territory. Outside the breeding season the area may be 

used for foraging and/or moulting.  

118 As is the case for onshore wind farms, to date there is no consistent statistically significant 

evidence on the exact extent to which birds are displaced from offshore wind farms. Some 

early work reported effects out to four kilometres for scoters and auks (Petersen et al., 

2006), whilst some species such as divers and auks appear to avoid flying or foraging to 

within several hundred metres of WTGs (Kerlinger and Curry, 2002). Not all species avoid 

wind farms, and some such as gulls and cormorants may be attracted (Petersen et al., 2006). 

119 In their more recent review, Wright and Burton (2011) assessed the availability of bird data 

for the pre-, during and post-construction periods for nine operational offshore wind farms 

in the UK and Europe and concluded that at many sites the numbers of birds of most species 

recorded were too small to be able to assess displacement rates, although for some sites 

information on post-construction monitoring was not available at the time of their review.  
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120 Data from boat surveys conducted around the Kentish Flats Offshore Wind Farm (comprising 

30 WTGs situated 8.5 to 13 km north of Herne Bay and Whitstable in south east England), 

were analysed by Rexstad and Buckland (2012). The study focused on the five most 

commonly recorded species: red-throated diver, lesser black-backed gull, herring gull, 

common gull and cormorant. There was insufficient data to conclude whether there was 

evidence of displacement or not. For the purposes of measuring displacement, the survey 

area was noted to be a limiting factor in that birds displaced away from the wind farm could 

only be detected if they relocated within a few kilometres. This sheds light on the potential 

problems of measuring and detecting displacement effects using survey data. Ideally a 

survey area should be sufficiently large to cover areas where displaced birds might relocate 

to, but it is evident this may be difficult to achieve given the potentially large areas over 

which seabirds forage. Data which demonstrate a reduction in density of birds within a wind 

farm pre- and post-construction may indicate displacement, but changes in seabird density 

in a given area may also occur for other reasons, and therefore a suitably large area must 

also be monitored before robust conclusions can be drawn.  

121 Other comparative studies of offshore wind farms pre- and post-construction have been 

undertaken (e.g. Horns Rev and Nysted in Denmark, Petersen et al., 2006; the Kalmar Sound 

in Sweden, Pettersson, 2005; Egmond aan Zee, the Netherlands, Lindeboom et al., 2011), 

although the wind farms studied have all been located in shallower depths and nearer to 

shore than the Inch Cape Development Area. Consequently, a somewhat different suite of 

species, notably comprising wintering populations of seaduck, have been the primary targets 

for research on displacement effects to date. At present there is limited evidence to enable 

prediction of displacement of seabirds from WTG arrays close to breeding colonies. Due to 

the differences in the marine environment and key bird species prevalent in the 

Development Area, previous research can guide displacement predictions, but cannot be 

assumed to be directly comparable to the assessment of potential effects on foraging 

seabirds during the breeding season. At Thorntonbank and Blighbank wind farms off the 

coast of Belgium, pre-construction surveys and monitoring surveys covered the wind farm 

area, a three kilometre buffer and a separate control area with similar environmental 

conditions and comparable seabird numbers (Vanermen et al., 2012). Seabird densities in 

the control and impact areas pre- and post- construction were compared. Overall the results 

for the two wind farms indicated attraction effects for some species (common gull, little gull, 

great-black-backed gull, kittiwake, common tern and sandwich tern) no detectable change 

for others (fulmar, great skua, lesser black-backed gull, herring gull, and razorbill) and 

significant decreases in density for only two species (guillemot and northern gannet). 

122 As well as the above post-construction monitoring work, attempts have been made to model 

displacement impacts at potential offshore sites. Notably, a preliminary model for breeding 

guillemots has been developed at CEH, which assumes birds which formerly travelled to 

forage within a wind farm site were displaced and that birds travelling to foraging areas 

beyond the wind farm flew around the site. The model considered the energetic 

consequences of displacement for guillemots breeding at the Isle of May in relation to the 

Neart na Gaoithe offshore wind farm in the outer Firth of Forth (situated approximately 26 

km south of the Development Area). Increased energetic costs were assumed for a subset of 
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the breeding guillemot population displaced from the wind farm site; a reduction in average 

prey densities in the remaining habitat was also assumed due to increased intra-specific 

competition, affecting not just displaced birds but the population as a whole. The model 

predicted increases in the time required for flight and foraging associated with the presence 

of the wind farm, for example of about 20–30 per cent under a scenario of randomly 

distributed prey. It was considered that displacement is not likely to result in death but in 

changes to daily time and energy budgets of seabirds (McDonald et al., 2012).  

123 Outside the breeding season, long range migratory seabird species are unlikely to be 

significantly affected by displacement as their presence in a given area is generally highly 

transient, with distribution probably largely steered by weather conditions and opportunistic 

feeding opportunities.  

Assessment of Displacement 

124 A review of displacement (Wright and Burton, 2011) described that it is common practice for 

EIAs of offshore wind farms to assume that the majority of birds using a site prior to 

construction will be displaced by the operational wind farm and from a surrounding buffer 

zone. It may also be assumed that all displaced birds die. However, field observations of 

birds at a number of operational sites suggest few or no species are displaced completely, 

many continue to use a site following construction and some species (as highlighted above) 

may even be attracted to a site if habitat change provides new feeding opportunities, or 

other resources (e.g. roosting sites). 

125 Recent approaches to displacement for the purposes of EIA for offshore wind farms have 

varied: 

 For the Moray Firth Round 3 Zone 1 (Eastern Development Area (EDA)) (MORL, 2012; 

Appendix 4.5A), two scenarios were considered: a worst case scenario of 100 per cent 

displacement for gannet, fulmar and auks and 50 per cent for kittiwake and gulls; and a 

realistic scenario of 50 per cent for gannet, fulmar and auks and 10 per cent for kittiwake 

and gulls. The realistic scenario was based on monitoring from the Robin Rigg offshore 

wind farm (MORL, 2012; Appendix 4.5A) and monitoring results from offshore wind farms 

elsewhere in Europe. The displacement analysis considered only birds recorded on the 

sea or, in the case of aerial foragers, using the sea, and excluded birds in flight, defining 

displacement as a reduction in the numbers of birds using the sea (for foraging, resting 

etc.). It was assumed under the worst case scenario that all displaced birds would fail to 

breed; the same assumption was made under the realistic scenario for all species except 

for fulmar and gannet where 50 per cent breeding failure was predicted because of the 

greater foraging ranges of these species. The significance of the potential impacts under 

different scenarios was assessed with reference to population viability analysis, 

considering the change in likelihood of population decline associated with the different 

displacement scenarios. 

 For Beatrice Offshore Wind Farm (Beatrice Offshore Wind Farm Ltd., 2012) displacement 

impacts on breeding seabirds were explored through population modelling, assuming 100 
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per cent displacement and that each displaced breeding adult was part of a pair that 

failed to reproduce. 

 For the Firth of Forth Phase 1 (Seagreen, 2012: Chapter 10 Ornithology), the extent of 

displacement has also been discussed under different scenarios: a worst case scenario of 

100 per cent displacement resulting in 100 per cent mortality and a ‘practical’ scenario 

based on predicted disturbance distances for different species. In the latter scenario, 

avoidance distances from WTGs were used to estimate the proportion of the wind farm 

from which a species would be displaced, assuming that birds would use all areas outside 

a given radius from each WTG. Avoidance distances were estimated at 300 m for 

kittiwakes, and 400 m for razorbill, puffin and guillemot giving displacement predictions 

of 9.9 per cent for kittiwake and 16.9 per cent for auks. Displacement effects on gannet 

and fulmar were not assessed. It was further assumed that one per cent of displaced 

individuals would die. The displacement assessment also considered the location of the 

wind farm sites within the Round 3 zone in relation to information on the core foraging 

ranges of seabirds from breeding colonies classified as SPAs. 

 For Neart na Gaoithe, it was assumed that seabirds were displaced from the offshore site 

and a one kilometre buffer (Mainstream, 2012: Chapter 12 Ornithology). Displacement 

was assumed to be 100 per cent for gannet and fulmar, 50 per cent for auks, and 25 per 

cent for terns and gulls. The assessment considered the proportion of a given species 

population present at the site, based on estimates from boat surveys, as a measure of 

the importance of the area to that species. During the breeding season, published 

estimates of colony attendance rates were used to estimate the total number of birds 

from a colony that would be away at sea at a given time (e.g. for a colony of 10,000 birds 

with a 60 per cent attendance rate at any one time a total of 4,000 birds would be 

expected to be away at sea). The population estimate of a given species within the 

offshore site and buffer was expressed as a proportion of the estimated number of birds 

at sea. This was used to provide an indication of the proportion of the foraging habitat 

likely to be lost for that species as a result of displacement (Mainstream, 2012). No 

assumptions were made about potential impacts of displacement on mortality or 

reproductive rates of seabird populations. 

126 A request from Marine Scotland for a preliminary analysis of breeding season impacts at the 

offshore wind farms within the Forth and Tay area was received in August 2011 (NIRAS, 

2012; Appendix 1). Developers were asked to consider a range of displacement rates for 

seabirds within the “wind farm footprint and a 2 km buffer”: 50 – 100 per cent displacement 

for gannet, guillemot, razorbill and puffin, and 0 – 50 per cent for kittiwake and herring gull. 

The full range of the displacement spectrum for each species (10 - 100 per cent) is provided 

in Appendix 15A, Annex 15A.5.  

127 Available studies - see Wright and Burton (2011) and above discussion - of offshore wind 

farms post-construction indicate that it is excessively precautionary to predict that all 

seabird species will be completely displaced from the Development Area during operation of 

the Wind Farm and OfTW (see above discussion of recorded displacement levels). The 

following assessment therefore considers the available evidence for displacement on a 
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species by species basis, together with potential reduction in post-construction density 

based on this.  

128 For the purposes of predicting potential displacement impacts, assuming that displaced birds 

die is also considered excessively precautionary. Instead it is considered that all, or a 

proportion of, displaced birds fail to breed, depending on species. Consideration is given to 

whether this is likely to result in population level effects by assessing the predicted change in 

productivity against available information on breeding success. This reasoning that displaced 

birds fail to breed rather than die is based on life-history theory as applied to long-lived 

species such as seabirds, which predicts that they buffer themselves against the impacts of 

food supply on adult survival, for example by refraining from breeding in years when food is 

scarce, or through brood reduction (Furness and Tasker, 2000). Some seabird studies 

support this hypothesis, although some exceptions have been noted, e.g. in relation to 

kittiwakes breeding on the northern isles off Scotland (Oro and Furness, 2002). However, in 

this case, other factors such as increased great skua predation on adult kittiwakes affected 

adult survival in years of low food abundance.  

129 Overall, for this assessment it is assumed that birds which are displaced from foraging areas 

within the Development Area cannot be accommodated in alternative areas of equivalent 

quality outside the Development Area and are forced to use sub-optimal areas and/or travel 

increased distances to feed and therefore do not reproduce successfully. 

130 The estimated numbers of birds displaced are based on the peak mean bird densities 

recorded during boat surveys in the appropriate seasons (bird surveys were undertaken over 

a period of two years and the highest annual mean for a season was used) in the 

Development Area and a 2 km buffer. The inclusion of the 2 km buffer reflects the available 

evidence from post construction monitoring that displacement effects are likely to extend 

beyond the WTG array of a wind farm (e.g. as demonstrated for auk species at the Horns Rev 

Wind Farm in Denmark – Petersen and Fox, 2007). However, although there is evidence that 

displacement effects can extend beyond a wind farm area itself and into the immediately 

surrounding areas, there appear to be no data available on the relative extent of 

displacement in these different zones. Biologically, it seems most likely that the magnitude 

of such effects will decline with distance from a wind farm and, therefore, the assumption 

made here that the effects within the 2 km buffer are equal to those within the actual wind 

farm area is likely to be precautionary. Displacement is considered separately for the 

breeding and non-breeding seasons, and for some species also post-breeding. It is possible, 

although unproven, that breeding birds might be less susceptible to displacement or more 

likely to habituate to offshore wind farms than non-breeding birds; given that breeding birds 

are more constrained in their foraging opportunities by the need to attend a nest site. 

131 During the breeding season it is assumed that 50 per cent of the estimated site population of 

adult birds comprises breeding adults, based on advice from Marine Scotland and SNH 

(NIRAS, 2012; Appendix 1). For four species (kittiwake, guillemot, razorbill and puffin) where 

the impacts of displacement were considered to have the potential for population level 

effects, population viability analysis was carried out, (see Appendix 15B). For these species, 

stable age distributions estimated by population models were used to estimate the 
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proportion of birds which were breeding adults. For gannet, a PVA commissioned by SOSS 

(WWT Consulting, 2012) found no evidence of non-breeding adults at monitored colonies 

and it has been assumed that 100 per cent adult plumage birds present during the breeding 

season are breeding. 

132 The Population Viability Analysis carried out here assesses whether the predicted impacts 

could affect the annual population processes such that the long term viability of the 

population is compromised. While the models produced predicted effects up to 25 years 

into the future, the ability to predict further into the future was only limited by the 

uncertainties in the model processes. As is typical with population modelling, the ability of 

this model to make usable predictions beyond 25 years is low. However, since the predicted 

impacts from the Project were concluded not to impact population viability through the 

annual processes, it is likely, within the assumptions of the model, that assessments and 

conclusions for the modelled period would be maintained in the longer term. 

133 Table 15.14 provides an overview of the assessment of operational displacement for each 

VOR based on the displacement (and PVA) modelling that has been undertaken. 
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Table 15.14: Potential Impacts of Displacement from the Development Area and 2 km buffer on Valued Ornithological Receptors 

Species Assessment of Displacement  Conclusion 

Fulmar Very little evidence is available in relation to likely displacement or reduction in density of fulmars by offshore wind farms. 
Langston (2010) classified fulmar as of at low risk of displacement based on the species’ ecology. Monitoring at two Belgian 
Wind Farms after partial construction showed no detectable relationship between changes in fulmar density in relation to 
two wind farms: Thorntonbank (six of 54 WTGs in place, 27 km offshore), and Blighbank wind farm (55 of 100 WTGs 
constructed, 40 km offshore); in both cases the densities of fulmars in the wind farm and a nearby control area were lower 
after partial construction compared with pre-construction (Vanermen et al., 2012). Fulmars were rarely seen during studies 
at the Egmond Aan Zee offshore wind farm, off the Netherlands, as would be expected for a pelagic species that is not often 
observed in coastal waters (Krijgsveld et al., 2011).  

A scenario of 100% displacement has been assumed.  

Breeding 

The peak mean population estimate for the Development Area and a 2 km buffer during the breeding season is 72 adults of 
which 36 (50%) are assumed to be breeding (Appendix 15.A, Table 15A.39). It is predicted that all birds would be displaced. 
Because of the large potential foraging range of fulmar as well as its broad diet, it is considered very unlikely that all 
displaced birds will suffer breeding failure; a precautionary assumption has been made that 50% of displaced birds will suffer 
breeding failure and all birds are from different breeding pairs. Thus 18 pairs are predicted to fail because of displacement. 
This can be compared to available information on the breeding success of fulmars. Breeding success of fulmars at the Isle of 
May (part of the regional breeding population for the Project, which is estimated to extend between Caithness in the north 
and Flamborough Head in the south; Appendix 15A, Section 15A.3.2.1) between 2007 and 2010 was 0.28 chicks per pair 
(varying between 0.13–0.44; CEH, 2012). Applying this rate to the regional population of 41,112 pairs (Appendix 15A, 
15A.3.2.1) predicts that 11,511 chicks will fledge annually (note that breeding success on the Isle of May between 2007 – 
2010 included two of the worst years on record (CEH, 2012) so applying the breeding success for the Isle of May to the 
regional population will almost certainly under-estimate breeding success). The failure of 18 pairs due to displacement from 
the Development Area represents a loss of five chicks (assuming that the breeding success would otherwise have been 0.28 
chicks per pair) and a 0.04% increase in breeding failure.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. If the 
species does not fully habituate to the presence of the WTG array, there is a potential for displacement to affect at least a 
proportion of the population throughout the operational phase. However, it is considered that such an effect will be offset 
by the species’ very large foraging range, its flexibility in exploiting a multitude of food resources, and the limited spatial 
extent over which displacement is likely to occur. It is concluded that the predicted impact on the regional fulmar breeding 

Breeding and 
non-breeding 
Negligible 
impact 
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Species Assessment of Displacement  Conclusion 

population through displacement is negligible as it represents a slight change from baseline conditions, with any effects 
likely to fall within fluctuations of natural variation. 

Non-breeding season 

Outside the breeding season, a peak mean population of 101 individuals was estimated within the Development Area and a 
2 km buffer (Appendix 15A, Table 15A.39). A worst case scenario of 100% displacement would affect <0.1% of the regional 
population and the North Sea population (Appendix 15A; Table 15A.39). Given the wide potential foraging range of this 
species and the fact that non-breeding fulmars are much less constrained in their foraging areas than during the breeding 
season, displaced birds would be predicted to be capable of exploiting alternative areas without consequences to individual 
survival.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of moderate (regional 
population) and low (North Sea population) magnitude. Based on the wide potential foraging range of fulmars during this 
time of year, the fact that non-breeding birds are much less constrained in their foraging areas than during the breeding 
season, and the likelihood that displaced birds are capable of exploiting alternative areas without consequences to individual 
survival, displacement during the non-breeding season is concluded to have a negligible impact on both the regional and the 
North Sea population. 

Gannet Langston (2010) and Furness and Wade (2012) classified gannet as at low risk of displacement based on the species’ long-
ranging capacity and foraging flexibility. Preliminary results from post-construction monitoring of the Robin Rigg offshore 
wind farm (Walls et al., 2013) suggest an overall annual displacement rate of 50% displacement for gannets. Robin Rigg is 
likely to lie within the foraging range of gannets at Scar Rocks and Ailsa Craig in southwest Scotland. At the Dutch offshore 
wind farm Egmond aan Zee, gannets were found to avoid entering the WTG array, with only 3% of observations inside the 
wind farm, 14% at the edge and 83% outside; gannets were reported to fly in a wide range around the wind farm (Krijgsveld 
et al., 2011). Monitoring at two Belgian Wind Farms after partial construction showed no detectable change in gannet 
density at the Thorntonbank wind farm (six out of 54 WTGs in place, 27 km offshore), but a significant decrease in gannet 
numbers within the Blighbank wind farm (55 out of 100 WTGs constructed, 40 km offshore) although no estimate of reduced 
density is given (Vanermen et al., 2012). The Dutch and Belgian wind farms, in the southern North Sea, are probably outwith 
the foraging range of any gannet breeding colonies. 

A precautionary 75% displacement scenario has been identified given that the few known studies indicate that total 
displacement is unrealistic, and the lowest available estimate of reduced numbers post-construction is 50%. 

 

Breeding and 
non-breeding 
Negligible 
impact 
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Species Assessment of Displacement  Conclusion 

Breeding season 

At 75% displacement it is predicted that 973 adult breeding birds would be displaced from the Development Area and a 2 km 
buffer during the breeding season (Appendix 15.A, Table 15A.42). Because of the large potential foraging range and flexible 
foraging strategy of gannet it is considered very unlikely that all displaced birds will suffer breeding failure; a precautionary 
assumption has been made that 50% of displaced birds will suffer breeding failure and all birds are from different breeding 
pairs. Thus 487 pairs are predicted to fail because of displacement. This can be compared to available information on the 
breeding success of gannets. It is most likely that gannets recorded during the boat-based bird surveys during the breeding 
season are from the Forth Islands SPA (Bass Rock). The mean breeding success of gannets on the Bass Rock is 0.77 chicks per 
pair (standard deviation 0.05, n=12 years, WWT Consulting, 2012). Assuming all gannets within the regional population have 
a similar breeding success, a regional population of 58,629 breeding pairs (Appendix 15A, Section 15A.3.2.4), would be 
expected to fledge 45,144 chicks annually. If 487 pairs fail to breed due to displacement from the Development Area and 2 
km buffer then this represents a loss of 375 chicks (assuming the breeding success of these pairs would otherwise have been 
0.77) and a 0.8 % increase in annual breeding failure. However a population model for gannets in the British Isles indicated 
that population growth rate was sensitive to changes in adult survival rates, but that changes in reproductive rates (over a 
range of ± 4%) had little impact (WWT Consulting, 2012).  

To provide context for the assessment of displacement during the breeding season, the potential displacement area can be 
compared with the foraging range for gannets in the regional population, likely to derive mainly from Bass Rock. Hamer et al. 
(2011) estimate the potential foraging range of this colony to be in excess of 200,000 km

2
; if 75% of birds are displaced from 

the Development Area plus a 2 km buffer, a total of 278 km
2
, this is equivalent to a loss of about 0.1% of potential foraging 

habitat for the regional population, if all areas within foraging range provide suitable foraging habitat. However, in reality, 
not all areas within the foraging range will be used equally, and preferred foraging areas may vary between years. 

The assessment considered a VOR of high sensitivity and operational displacement impacts of moderate magnitude (at a 
0.8% reduction in breeding success). If the species does not fully habituate to the presence of the WTG array, there is a 
potential for displacement to affect at least a proportion of the population throughout the operational phase. However, it is 
considered that such an effect will be offset by the species’ very large foraging range, its flexibility in exploiting a multitude 
of food resources, the population’s relative insensitivity to small changes in reproduction rates, and the limited spatial extent 
over which displacement is likely to occur (the Development Area and its immediate vicinity). It is concluded that the 
predicted impact on the regional gannet breeding population through displacement is negligible as it represents a slight 
change from baseline conditions, with any effects likely to fall within fluctuations of natural variation. 
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Non-breeding season 

Outside the breeding season, much lower numbers of gannets were recorded in the Boat-based Survey Area, with a peak 
mean of 196 individuals within the Development Area and a 2 km buffer (Appendix 15A, Table 15A.42). A worst case scenario 
of 75% displacement would affect 0.5% of the regional population and 0.1% of the North Sea population (Appendix 15A; 
Table 15A.42). The origin of the birds recorded at the Development Area at this time of year is diverse and it is likely to 
include some birds from Bass Rock, but also many birds from colonies further north in Britain and Europe (Fort et al., 2012).  

The assessment considered a VOR of high sensitivity and operational displacement impacts of moderate (regional 
population) and low (North Sea population) magnitude. Based on the wide potential foraging range of gannets during this 
time of year, the fact that non-breeding birds are much less constrained in their foraging areas than during the breeding 
season, and the likelihood that displaced birds are capable of exploiting alternative areas without consequences to individual 
survival, displacement during the non-breeding season is concluded to have a negligible impact on both the regional and the 
North Sea population. 

Shag Breeding season 

The Development Area is beyond the maximum foraging range of all but two small breeding colonies in the Forth and Tay 
area, and very few birds were recorded during boat surveys in the breeding season (a peak mean of one bird in the 2 km 
buffer, Appendix 15A, Table 15A.44). Consequently the Development Area is considered to be of very low importance as a 
foraging area for shags during the breeding season.  

The assessment considered a VOR of moderate sensitivity and operational displacement impacts of negligible magnitude. 
Given that the species was absent in the Development Area during the breeding season and occurred in very low numbers in 
the 2-0 km buffer zone, as well as the distance to the nearest colonies (at the edge of the species maximum foraging range 
of 17 km, Thaxter et al., 2012), displacement is evaluated as a negligible impact as it is predicted to represent a very slight 
change from baseline conditions, with any effects likely to fall well within fluctuations of natural variation. 

Non-breeding season 

In the non-breeding season few shags were recorded during boat-based surveys and none were recorded within the 
Development Area (Appendix 15A, Section 15A.3.2.5). Shags forage almost exclusively in inshore waters throughout the year 
and therefore the Development Area is not predicted to provide an important foraging area for this species in the non-
breeding season.  

The assessment considered a VOR of moderate sensitivity and operational displacement impacts of negligible magnitude. 
Given that the species was absent in the Development Area during the non-breeding season and occurred in very low 
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numbers in the 2 km buffer zone, displacement is evaluated as a negligible impact as it is predicted to represent a very slight 
change from baseline conditions, with any effects likely to fall well within fluctuations of natural variation. 

Arctic skua There is very little empirical evidence on which to estimate potential displacement impacts for skuas. Small numbers of 
skuas (including great and Arctic skuas) were recorded during visual observations at Egmond aan Zee Wind Farm in the 
Netherlands. Three skuas were recorded flying towards the wind farm and all birds flew through (Krijgsveld et al., 2011). 
Great skuas were recorded during monitoring at Blighbank wind farm in Belgium, although no displacement or attraction 
effects were detected for this species (Vanermen et al., 2012). In this assessment a 100% displacement rate has been 
assumed. 

Breeding season 

Arctic skuas were recorded within the Boat-based Survey Area on autumn passage only (Appendix 15A, Section 15A.3.2.13) 
and there are no breeding colonies within foraging range. Thus no impacts of displacement are predicted. 

Post-breeding/passage 

At 100% displacement an estimated six birds are predicted to be displaced from the Development Area and a 2 km buffer 
(Appendix 15A, Table 15A.53), representing 0.6% of the estimated regional passage population and <0.1% of the North Sea 
passage population.  

The assessment considered a VOR of moderate sensitivity and operational displacement of moderate to negligible 
magnitude. In light of the species’ tendency to kleptoparasitise other species, the considerable length of the its migratory 
pathway and the likely high turnover in birds moving through the Development Area it is considered that spatial and 
temporary overlap of any impact is likely to be minimal on an annual basis (even though impacts could occur for the lifespan 
of the Wind Farm if no habituation were to occur). This effectively represents no more than a very slight change away from 
baseline conditions and evaluation therefore concludes the impact to be negligible. 

Breeding  

N/A 

 

Post-breeding/ 
passage 
Negligible 
impact 

Great skua There is very little empirical evidence on which to estimate potential displacement impacts for skuas (see entry for Arctic 
skua above). 

Breeding season 

Great skuas were recorded within the Boat-based Survey Area during the autumn passage/non-breeding season only 
(Appendix 15A, Section 15A.3.2.12) and there are no breeding colonies within foraging range. Thus no displacement impacts 
are predicted. 
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Post-breeding/passage 

Outside the breeding season, great skuas are found in offshore and oceanic waters. An estimated 12 birds were predicted to 
be displaced from the Development Area and a 2 km buffer (Appendix 15A, Table 15A.52), representing 0.1% and <0.1% of 
the regional and North Sea passage populations if 100% of these birds were to be displaced.  

The assessment considered a VOR of moderate sensitivity and operational displacement impacts of low to negligible 
magnitude. In light of the species’ dietary flexibility, the considerable length of the its migratory pathway and the likely high 
turnover in birds moving through the Development Area it is considered that spatial and temporary overlap of any impact is 
likely to be minimal on an annual basis (even though impacts could occur for the lifespan of the Wind Farm if no habituation 
were to occur). This effectively represents no more than a very slight change away from baseline conditions and evaluation 
therefore concludes the impact to be negligible. 

impact 

Puffin Post-construction data from Robin Rigg offshore wind farm in the Solway Firth reported a 30% reduction in auk numbers 
during the first year of operation (Walls et al., 2013); although very small numbers of puffins were recorded and no specific 
assessment of displacement was carried out for this species. Robin Rigg appears to lie within the foraging range of puffin 
breeding colonies on the south-west coast of Scotland (based on maps in Mitchell et al., 2004) so the reduction in numbers 
could apply to breeding birds. No observations of puffins are reported for studies of offshore wind farms from the 
Netherlands, Belgium and Denmark (studies by Krijgsveld et al., 2011; Vanermen et al., 2012; and Petersen et al., 2006 
reported below for razorbill and guillemot), reflecting the scarcity of this species in the southern North Sea. 

A scenario of 50% displacement has been identified based on the approach taken for the other auk species. 

Breeding 

At 50% displacement it is predicted that up to 1,478 individuals will be displaced from the Development Area and a 2 km 
buffer (Appendix 15A, Table 15A.61). Given the relatively limited foraging range of puffins (although the species tends to 
cover larger areas than razorbill and guillemot, Appendix 15A, Table 15A.5), it is assumed that 100% of displaced birds fail to 
breed successfully and that all are from separate breeding pairs. Breeding success of puffins at the Isle of May (part of the 
regional breeding population) between 2007 and 2012 was 0.60 chicks per pair (CEH, 2012; see also Appendix 15B, Table 
15B.4 – note that this table gives breeding success as fledglings per adult bird, so it has been doubled for pairs). Assuming 
that productivity is similar for all puffins in the regional breeding population (114,642 pairs, Appendix 15A, Section 
15A.3.2.19 – note that the latter table gives breeding success per adult rather than per pair), then in a given year 68,785 
chicks will fledge. If 1,478 pairs fail because of displacement from the Development Area and 2 km buffer, this would reduce 
overall breeding success by 887 chicks (assuming that the breeding success would otherwise have been 0.60 chicks per pair), 
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representing a 1.3% increase in breeding failure. 

Population viability analysis has been carried out to further investigate the impacts of displacement for puffin. A population 
model has been developed based on empirical estimates of demographic parameters (rates of survival and reproduction) 
from regional populations with potential connectivity to the Development Area. Full details are included in Appendix 15B, 
Section 15B.3.5. 

The population model, based on demographic data from the Isle of May, predicts an increase of about 20% over 25 years, 
although with considerable variability about the mean values for population size, which indicates a high degree of 
uncertainty in the predictions (Appendix 15B, Section 15B.3.5.1). Displacement at 50% has minimal or no detectable effects 
on limiting population growth at most levels of increase. Impacts on the likelihood of population growth increase under 
higher displacement levels but remain relatively small, even at assumed displacement of 100%. 

Lewis et al. (2012) indicate that the recent trend of puffins in the Forth Islands SPA is unclear. Harris and Wanless (2011) 
report that on the Isle of May, numbers increased steadily from the mid-1950s until 2003 but had declined by about 30% by 
2008, which seemed to be associated with two consecutive winters (2006/07 and 2007/08) of aberrant low adult survival; 
similar changes appear to have taken place at other colonies within the Forth Islands SPA. Adult survival rates appear to have 
increased to more typical levels in the past two years (Harris and Wanless, 2011), so it is unclear whether the recent 
population declines will be of a short- or long-term nature. 

Recent UK and Scottish trends for puffins are not available due to the logistical difficulties of regular monitoring of these 
burrow-nesting birds. Numbers were estimated in national seabird censuses in 1969 – 70, 1985 – 88 and 1998 – 2002, 
indicating an increase in the UK population over this period (JNCC, 2012a). 

Based on the above, although there is considerable variation around the model predictions, displacement impacts (via 
reductions in breeding success) are not considered likely to cause population declines, but to limit population growth, with 
the predicted effects being minimal (as described above and in Appendix15B, Section 15B.3.5.2).  

The assessment considered a VOR of high sensitivity and operational displacement impacts of high magnitude (based on a 
1.3% reduction in breeding success). Puffin population modelling predicts that displacement effects of this magnitude are 
unlikely to lead to a population decline, but rather have the potential to limit the population growth. Displacement effects 
on the regional puffin breeding population are evaluated as a minor impact as the predicted effect on the long-term 
population growth rate is small and considered to be within acceptable limits. 

To provide context for the assessment of displacement, the total foraging area available to puffins which use the 
Development Area and a 2 km buffer during the breeding season can be estimated. Based on a foraging range of 151.4 km 
(Thaxter et al., 2012, see Appendix 15A, Table 15A.5), puffins within the regional population for the Project (all breeding 
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colonies within foraging range) can potentially forage over 83,446 km
2
 of sea. The Development Area and a 2 km buffer 

occupies an area of 278 km
2
 so if 50% of this area is lost (if half of the birds are displaced) this is equivalent to a loss of about 

0.2% of potential foraging habitat for the regional population, if all areas within foraging range provide suitable habitat. 
However, in reality, not all areas within the foraging range will be used equally, and preferred foraging areas may vary 
between years. 

Post breeding 

At a 50% displacement scenario it is predicted that 1,344 puffins are predicted to be displaced from the Development Area 
and a 2 km buffer (Appendix 15A, Table 15A.61). As birds are not constrained by the need to attend a nest site, they are able 
to forage over large areas. At this time of year, any displacement from the Development Area and a 2 km buffer is not 
predicted to affect the survival of individuals or the breeding success of pairs, as it is considered that sufficient alternative 
habitat exists to accommodate displaced birds. Thus no changes in survival rates are predicted.  

The assessment considered a VOR of high sensitivity and operational displacement impacts in the post-breeding season of 
negligible magnitude. Based on the localised impact of displacement relative to the large potentially available foraging area 
during this time of year, displacement is considered spatially limited and short term on an annual basis as puffins move 
rapidly further offshore (yet long term in relation to the lifespan of the Project if no habituation occurs). Displacement is 
therefore evaluated as a negligible impact. 

Non breeding 

At 50% displacement, it is predicted that 190 birds are displaced from the Development Area and a 2 km buffer (Appendix 
15A, Table 15A.61). As is the case for the post-breeding season, birds are not constrained at this time of year by the 
requirement to attend a nest so they are able to forage over extensive areas. Recent deployment of geolocators on puffins 
from the Isle of May has shown that the most intensively used area is the northern North Sea, but that more than three-
quarters of marked birds moved around the north coast of Scotland into the Atlantic (Harris et al., 2010; Harris and Wanless, 
2011). At this time of year, birds range over large areas of open sea and any displacement from the Development Area and a 
2 km buffer is not predicted to affect survival.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Based 
on the localised impact of displacement relative to available foraging areas during non-breeding (when the species is no 
longer constrained by nest-attendance), it is evaluated as a negligible impact as any impact is likely to lie within the limits of 
natural variation. 
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Razorbill Monitoring data from Robin Rigg offshore wind farm in the Solway Firth found a displacement rate of 30% for auks in the 
first year of operation. Specifically, for razorbill, the predicted densities of birds recorded on the sea within the WTG area 
were approximately 15% lower during the first year post-construction than during the pre-construction monitoring period 
(with the raw counts approximately 30% lower), although these differences were based upon relatively small sample sizes 
(particularly during the breeding season) and were not statistically significant. The conclusions state that based on analysis 
for the first year of operation there was no evidence of razorbills avoiding the wind farm site (Walls et al., 2013). Robin Rigg 
is within the foraging range of razorbill breeding colonies on the south-west coast of Scotland (based on maps in Mitchell et 
al., 2004) so the reduction in numbers could apply to breeding birds. No other empirical estimates of displacement or 
reduced densities of razorbills at offshore wind farms have been found. Post-construction monitoring at Horns Rev offshore 
wind farm, Denmark, indicated that guillemot/razorbill (aerial survey data was used so the two auk species could not be 
distinguished) avoided the wind farm area and areas up to four kilometres away, although the results were not statistically 
significant because of large variation in the dataset (Petersen et al., 2006). In this study the highest densities of auks were 
present in the winter months. Results from boat surveys suggest that wintering guillemots and razorbill avoided the Egmond 
aan Zee offshore wind farm, Holland (Krijgsveld et al., 2011) but it was not possible to show statistically significant effects 
because of the low densities present (Leopold et al., 2010 quoted in Poot et al., 2011); however it is also reported that 
razorbills may enter the wind farm by swimming and that they regularly forage within the wind farm boundaries (Leopold et 
al., 2010 quoted in Poot et al., 2011). Monitoring at the Blighbank wind farm, off Belgium, did not suggest any reduction in 
razorbill densities after WTGs were built, rather an apparent increase in densities in the wind farm and a control area 
(Vanermen et al., 2012).  

A 50% displacement scenario has been used, given that available studies indicate that total displacement would be 
unrealistically precautionary. This percentage is still considerably above the rates identified from other post-construction 
estimates (e.g. 30% for auks).  

Breeding season 

Assuming 50% displacement, up to 718 individuals are predicted to be displaced from the Development Area and a 2 km 
buffer (Appendix 15A, Table 15A.59). Given the relatively limited foraging range of razorbills, it is assumed that all displaced 
birds fail to breed successfully and that all are from separate breeding pairs. The regional breeding population is estimated 
at 13,521 pairs (derived from 20,181 counted individuals on land with a correction factor of 0.67, Appendix 15A, Section 
15A.3.2.18). Breeding success of razorbills at the Isle of May (part of the regional breeding population) between 2007 and 
2012 was 0.60 chicks per pair (CEH, 2012; see also Appendix 15B, Table 15B.4 – note that the latter table gives breeding 
success per individual rather than per pair); assuming that productivity is similar for all razorbills in the regional breeding 
population, in a given year 8,113 chicks will be produced. Failure of 718 pairs because of displacement from the 
Development Area and a 2 km buffer would reduce the overall breeding success by 431 chicks (assuming that the breeding 
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success would otherwise have been 0.60 chicks per pair). This represents a 5.3% increase in breeding failure. 

Population viability analysis has been carried out to further investigate the impacts of displacement for razorbill. A 
population model has been developed based on empirical estimates of demographic parameters (rates of survival and 
reproduction) from regional populations with potential connectivity to the Development Area. Given the magnitude of the 
increase in breeding failure resulting from a 50% displacement level, where all displaced birds are assumed to fail (i.e. 5.3% - 
see above), and that this is based on precautionary assumptions, the PVA also investigated the effects of 25% displacement. 
For both 50% and 25% displacement, scenarios of 100%, 75% and 50% breeding failure were investigated, with each 
displaced bird being assumed to be from a separate breeding pair. The 25% displacement level may be a more realistic 
representation of the likely displacement effects, given that the (albeit limited) available evidence suggests a maximum 30% 
displacement for auks (see above). Full details are included in Appendix 15B, Section 15B.3.4. 

A model based on survival and breeding success for razorbill on the Isle of May population predicts an increasing population 
over the next 25 years, with a probability of about 0.5 of a 50% increase (Appendix 15B, Section 15B.3.4.1). Incorporating the 
potential impacts of displacement (in terms of reduced breeding success) indicates that the effect is to limit the predicted 
population increase. Assuming 50% displacement and 100% failure for displaced birds indicates a near 10% decrease in the 
likelihood of the population increasing by at least 50% (Appendix 15B, Figure 15B.11). Thus, based upon the PVA used here, 
the predicted rates of displacement from the Development Area and 2 km buffer are highly unlikely to cause population 
decline, but may limit growth. The extent to which displacement may limit growth is predicted to be greatest for situations 
of relatively high population growth (i.e. for population increases of 25% – 75%, displacement decreases the likelihood of 
achieving such increases by circa.6% – 10%). However, for more moderate levels of population increase, the risk of 
displacement impacts is reduced (Appendix 15B, Figure 15B.11). As it would be expected, these predicted impacts are 
considerably less when 25% displacement is assumed, so that the likelihood of achieving relatively high population growth of 
25% - 75% is reduced by only 3% - 4% (see Appendix 15B, Table 15B.12). Similarly, reducing the assumed level of breeding 
failure amongst displaced birds reduces the predicted impact. With 50% displacement, a reduction from 100% to 75% in the 
assumed breeding failure amongst displaced birds produces marginal differences only, but with 50% breeding failure the 
predicted reduction in the likelihood of the population achieving relatively high growth is at most 5% (see Appendix 15B, 
Table 15B.12). 

Demographic data derived from the Scottish east coast were generally scarcer for razorbill than for other species for which 
PVA was undertaken (see Appendix 15B, Section 15B.2.2.1) and so confidence in the applicability of model outputs will be 
less than for (at least some of) these other species. The available data on razorbill population trends within the region were 
of limited value in assessing the likely reliability of the model outputs in terms of the projected trends, with no clear overall 
trend apparent from the monitoring data (Lewis et al., 2012). The best information on trends derives from the Isle of May, 
where the razorbill population is identified as stable with high confidence (based on data from 1985 to 2011), whilst at 
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Fowlsheugh the trend is unclear and at St Abb’s Head to Fast Castle, the trend is assessed as decreasing, but with low 
confidence. A visual inspection of the data presented in Lewis et al. (2012) for these three SPAs suggests a general pattern of 
increase in razorbill numbers at each site between 1986 and 2003 - 2005, followed by a more recent decrease. Thus, 
although the available monitoring data do not provide strong support for the modelled trends, neither do they provide 
sufficient evidence to conclude that the modelled trends are a poor representation of the real situation. Seabird Monitoring 
Programme data show the UK population was stable between 1986 and 1991, increased fairly steadily until 2005, and 
declined until 2010; there was an apparent increase in 2011 but with wide confidence intervals so this trend should be 
treated with caution (JNCC, 2012a). The Scottish population shows a similar trend. Low productivity in recent years may lead 
to future declines (JNCC, 2012a). 

In assessing the impact of displacement on razorbill, the following factors have been considered: 

(i) The population model predicts an increasing trend, with the predicted impact of displacement (at 50% displacement, with 
all displaced birds failing to breed) being to reduce the likelihood of achieving particular thresholds of population growth, as 
opposed to causing the trajectory to change to one of stability or decline.  

(ii) The assumed displacement impacts are based upon precautionary assumptions, both in terms of the numbers of razorbill 
assumed to be displaced and the resulting effects on breeding success. The (albeit limited) available evidence suggests that 
fewer than 50% of birds are likely to be displaced from within the Development Area, whilst this is likely to be substantially 
lower within the surrounding 2 km buffer (accepting that the available evidence suggests that some displacement is likely to 
occur within this buffer). In terms of the effects on breeding success, it is also highly unlikely that all displaced birds will fail 
to breed and that each of these will derive from separate breeding pairs.  

Given the above, it seems likely that the modelled scenarios based upon the lower levels of displacement (i.e. 25%) and/or 
reductions in breeding success (i.e. 75% and 50% of displaced birds failing to breed) will provide the most realistic 
assessment of likely population impacts. However, even under the most precautionary assumptions the impact of breeding 
season displacement is not predicted to lead to a decline in the razorbill population, but rather to limit population growth 
(decreasing the likelihood of this by at most 6% - 10%, which is still equivalent to an ‘very unlikely’ event under the IPCC 
guidance – IPCC, 2010). 

The assessment considered a VOR of high sensitivity and operational displacement impacts of high magnitude (based on a 
5.3% increase in breeding failure). Razorbill population modelling predicts that displacement effects of this magnitude are 
unlikely to lead to a population decline, but rather have the potential to limit the population growth. Displacement effects 
on the regional razorbill breeding population are evaluated as a minor impact as the predicted effect on the long-term 
population growth rate is small and considered to be within acceptable limits. 

In addition, it is noted that two post-construction monitoring reports for offshore wind farms – for Robin Rigg, Scotland 
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(Walls et al., 2013) and Blighbank, Belgium (Vanermen et al., 2012), have suggested that any reduction in razorbill densities 
after WTGs are in place may in fact be relatively small (although both are preliminary studies). 

To provide further context for the assessment of displacement, the predicted displacement area can be compared to the 
total foraging area available to razorbills which use the Development Area during the breeding season. Based on a foraging 
range of 83.5 km (Thaxter et al., 2012, see Appendix 15A, Table 15A.5), razorbills within the regional population for the 
Project the Development Area (all breeding colonies within foraging range) can potentially forage over 34,534 km

2
 of sea. 

The Development Area and a 2 km buffer occupies an area of 278 km
2
 so if 50% of this area is lost (equivalent to displacing 

half of the birds) this equates to a loss of about 0.4% of potential foraging habitat for the regional population. This broad-
scale approach assumes that all areas within foraging range provide equally suitable habitat. Although in reality, not all areas 
within the foraging range will be used equally, and preferred foraging areas may vary between years. Also, given that the 
foraging range identified for razorbill is based on mean maximum of 48.5 km with a SD of 35.0 km (Appendix 15A, Table 
15A.5), there is a large degree of variation in the estimated foraging range area. In relation to this variation, a loss of 0.4% of 
the total foraging range is a trivial reduction. Finally, the loss of 0.4% is based on the highly precautionary assumption that 
there will be 50% displacement from the 2 km buffer area as well as the Development Area. 

Post breeding 

A peak mean population of 2,870 individual razorbills was estimated for the Development Area and a 2 km buffer (Appendix 
15A, Tables 15A.5.15C and D). At 50% displacement up to 1,435 birds are predicted to be displaced from this area. As birds 
are not constrained by the need to attend a nest site, they are able to forage over large areas. Little information has been 
found about the travel distances and speed of razorbills departing breeding colonies. A single radio-tracked male assumed to 
be accompanying a chick that had just left the breeding ledge travelled at about 1.5 km/h away from the Isle of May in six 
hours before moving out of signal range (Wanless et al., 1988). It is likely that, as for guillemot (see below), razorbills and 
fledged chicks disperse offshore beyond feeding areas used during the nestling period to avoid potential predation of 
fledged chicks by other seabirds. At this time of year, any displacement from the Development Area is not predicted to affect 
the survival of individuals or the breeding success of pairs as it is considered that habitat is not limiting as birds disperse into 
the North Sea. Thus no changes in survival rates are predicted.  

The assessment considered a VOR of high sensitivity and operational displacement impacts in the post-breeding season of 
negligible magnitude. Based on the localised impact of displacement relative to the large, potentially available foraging area 
during this time of year, the likely high turnover of parent birds with fledged chicks moving through the Development Area 
and 2 km buffer (meaning that any impacts are likely to be diluted across a much larger population than the displacement 
estimate above, yet with effects on individual birds predicted to be minimal due to the short period of time they spend in 
the region during post-breeding), displacement is considered spatially limited and short term on an annual basis (yet long 
term in relation to the lifespan of the Project if no habituation occurs). Displacement is therefore evaluated as a negligible 
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impact. 

Non breeding 

A peak mean of 651 razorbills was estimated for the Development Area and a 2 km buffer (Appendix 15A, Tables 15A.5.15E 
and F). At 50% displacement up to 326 birds are predicted to be displaced from this area (Appendix 15A, Table 15A.59). Birds 
are not constrained at this time of year by the requirement to attend a nest, nor to attend young which have recently left 
nesting colonies, so they are able to forage over extensive areas. At this time of year, any displacement from the 
Development Area and 2 km buffer is not predicted to affect survival.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Based 
on the localised impact of displacement relative to available foraging areas during non-breeding (when the species is no 
longer constrained by nest-attendance), it is evaluated as a negligible impact as any impact is likely to lie within the limits of 
natural variation. 

Guillemot Preliminary monitoring data from Robin Rigg offshore wind farm in the Solway Firth indicated a displacement rate of 30% for 
auks in the first year of operation. Specifically for guillemot it was concluded there was some evidence that guillemots were 
avoiding the constructed wind farm but further data were required to confirm (Walls et al., 2013). Robin Rigg appears to lie 
within the foraging range of guillemot breeding colonies on the south-west coast of Scotland (based on maps in Mitchell et 
al., 2004) so the reduction in numbers could apply to breeding birds. No other empirical estimates of displacement or 
reduced densities of guillemot at offshore wind farms have been found. Based upon aerial survey data (which does not 
enable distinction of guillemots and razorbills), post-construction monitoring at Horns Rev offshore wind farm, Denmark, 
indicated that guillemot/razorbill avoided the wind farm area and areas up to four kilometres away, although the results 
were not statistically significant because of the large variation in the dataset (Petersen et al., 2006). In this study the highest 
densities of auks were present in the winter months. Results from boat surveys suggest that wintering guillemots avoided 
the Egmond aan Zee offshore wind farm, Holland (Krijgsveld et al., 2011) but it was not possible to show statistically 
significant effects because of the low densities present (Leopold et al., 2010 quoted in Poot et al., 2011). However, it is also 
reported that guillemots may have entered the wind farm by swimming and that they regularly foraged within the wind farm 
boundaries (Leopold et al., 2010 quoted in Poot et al., 2011). Monitoring at the Blighbank wind farm, off Belgium, found a 
significant reduction in guillemot densities after WTGs were built but no detectable change in razorbill densities (Vanermen 
et al., 2012). 

A 50% displacement scenario has been identified given that available studies indicate that total displacement is unrealistic 
and the lowest available estimate of reduced numbers is 30% for auks. 

Breeding 
Minor impact 

  

Post-breeding 
and non-
breeding 
Negligible 
impact 
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Breeding season 

A peak mean population of 4,371 guillemots (all age classes) was estimated to use the Development Area and a 2 km buffer 
during the breeding season (Appendix 15.A, Annex 15A, Table 15A.5.14A and 15A.5.14B). A stable age distribution estimated 
from population viability analysis predicted that 3,654 birds were breeding adults (Appendix 15B, Tables 15B.6 and 15B.10 – 
excluding juveniles from consideration, as young of the year will still be in the nest, predicts 83.6% of all birds will be 
breeding adults). Thus 1,827 birds are predicted to be displaced. Given the relatively limited foraging range of guillemots, it 
is assumed that 100% of displaced birds fail to breed successfully and that all are from separate breeding pairs. The regional 
breeding population is estimated at 126,101 pairs (derived from 188,210 individuals with correction factor of 0.67, Appendix 
15A, Section 15A.3.2.17). Breeding success of guillemots at the Isle of May (part of the regional breeding population) 
between 2007 and 2012 was 0.66 chicks per pair (varying from 0.28 to 0.8, CEH, 2012; see also Appendix 15B, Table 15B.4, 
note that the latter table gives chicks per individual rather than per pair). Assuming that breeding success is similar for all 
guillemots in the regional breeding population, in a given year 83,227 chicks will fledge. If all pairs displaced from the 
Development Area and 2 km buffer fail to breed, this would potentially reduce the overall breeding success of the 
population by 1,206 chicks (assuming that the breeding success would otherwise have been 0.66 chicks per pair), 
representing a 1.4% increase in breeding failure. 

To provide context for the assessment of displacement, the total foraging area available to guillemots from the regional 
population during the breeding season can be estimated. Based on a mean maximum foraging range plus 1 SD of 134.3 km 
(Thaxter et al., 2012, see Appendix 15A, Table 15A.5), guillemots within the regional population (all breeding colonies within 
foraging range) can potentially forage over 68,407 km

2
 of sea. The Development Area and a 2 km buffer occupies an area of 

278 km
2
 so if 50% of this area is lost (if half of the birds are displaced) this is equivalent to a loss of about 0.2% of potential 

foraging habitat for the regional population if all areas within foraging range provide suitable habitat. However, in reality, 
not all areas within the foraging range will be used equally, and preferred foraging areas may vary between years.  

Population viability analysis has been carried out to further investigate the impacts of displacement for guillemot. A 
population model has been developed based on empirical estimates of demographic parameters (rates of survival and 
reproduction) from regional populations with potential connectivity to the Development Area. Full details are included in 
Appendix 15B. A model based on survival and breeding success for the Isle of May population predicts a decline of about 
25% over 25 years (Appendix 15B, Section 15B.3.3.1). Although it is affecting a declining population, the model predicts that 
displacement (50% of birds displaced and 100% breeding failure) has a negligible effect on increasing the chance of 
population decline up to 25%, whilst the increased likelihood of larger declines (50% and 75%) resulting from displacement is 
only 2% - 3% (Appendix 15B, Section 15B3.3.2). 

The predicted trends from the guillemot population model fit with reported declines at all four breeding colonies within the 
regional population: Forth Islands, Buchan Ness to Collieston, Fowlsheugh and St Abb’s Head to Fast Castle (Lewis et al., 
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2012; although confidence in the trend is low at all except the Forth Islands SPA). The population trend of guillemots in 
Scotland increased slightly between the early 1990s and 2001 but numbers have since declined. Recent low breeding 
productivity across Scotland and possible reductions in adult survival rates may lead to future declines (JNCC, 2012a). 
Nevertheless the population model developed indicates that displacement from the Development Area is not likely to cause 
a significant change in the population growth rate of guillemots.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of moderate magnitude (based 
on a 1.4% increase in breeding failure). Guillemot population modelling predicts that displacement effects of this magnitude 
are only likely to lead to a very small, statistically non-significant change in population growth, even if displacement were to 
occur throughout the entire lifespan of the Project (i.e. assuming no habituation will occur). It is concluded that 
displacement effects on the regional guillemot breeding population constitute a minor impact as the predicted effect on the 
long-term population growth rate is small and unlikely to significantly contribute to the current population decline. 

Post breeding 

A peak mean population of 3,177 individual guillemots was estimated for the Development Area and a 2 km buffer (Appendix 
15A, Tables 15A.5.14C and 15A.5.14D), so 1,588 birds are predicted to be displaced (Appendix 15A, Table 15A.57). During the 
post breeding period both chicks and parent birds will be flightless for a period, chicks for a while after they leave the nest 
(accompanied by the male parent) and adults during primary moult. However, as birds are not constrained by the need to 
attend a nest site, they are able to forage over large areas. Camphuysen (2002) indicates that guillemot parent-chick 
combinations travelled large distances of up to 50 km a day after leaving a colony and travelled into the open sea, further 
offshore than the feeding areas used by adults during the chick rearing stage, probably to avoid concentrations of seabirds 
which might prey on chicks. At this time of year, any displacement from the Development Area is not predicted to affect the 
survival of individuals or the breeding success of pairs as post-breeding birds are capable of dispersing rapidly into the North 
Sea and may indeed deliberately avoid foraging areas used during the nestling period, preferring offshore areas several 
hundred kilometres away from breeding colonies (Camphuysen, 2002). Thus no changes in survival or mortality rates are 
predicted.  

The assessment considered a VOR of high sensitivity and operational displacement impacts in the post-breeding season of 
negligible magnitude. Based on the localised impact of displacement relative to the large potentially available foraging area 
during this time of year, the likely high turnover of parent birds with fledged chicks moving through the Development Area 
and 2 km buffer (meaning that any impacts are likely to be diluted across a much larger population than the displacement 
estimate above, yet with effects on individual birds predicted to be minimal due to the short period of time they spend in 
the region during post-breeding), displacement is considered spatially limited and short term on an annual basis (yet long 
term in relation to the lifespan of the Wind Farm if no habituation occurs). Displacement is therefore evaluated as a 
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negligible impact. 

Non-breeding 

A peak mean population of 1,760 guillemots was estimated for the Development Area and a 2 km buffer (Appendix 15A, 
Tables 15A.5.14E and 15A.5.14F), so 880 birds are predicted to be displaced (Appendix 15A, Table 15A.57). Birds are not 
constrained at this time of year by the requirement to attend a nest, nor to attend young which have recently left nesting 
colonies, so they are able to forage over extensive areas. At this time of year, any displacement from the Development Area 
is not predicted to affect survival as it is considered that sufficient alternative habitat exists to accommodate displaced birds.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Based 
on the localised impact of displacement relative to available foraging areas during non-breeding (when the species is no 
longer constrained by nest-attendance) and the very large North Sea background population, displacement is evaluated as a 
negligible impact as any impact is likely to lie within the limits of natural variation. 

Common tern Tern species, including common terns, were recorded flying in the vicinity of the Egmond aan Zee offshore wind farm study 
area (the Netherlands) in the spring and summer; they were considered to avoid the wind farm (Krijgsveld et al., 2011). It 
was reported from visual observations that 24% of 34 terns (species not specified) observed flying in the vicinity of the wind 
farm did not fly through, and 38% of 24 terns deflected their flight path away from the wind farm on approach. The 
difference between the two sample sizes apparently reflects the fact that deflection was not always recorded (Krijgsveld et 
al., 2011). Monitoring at a Belgian Offshore Wind Farm after partial construction showed attraction effects for common and 
Sandwich tern (present March to August) in relation to a development at Thorntonbank (six of 54 WTGs in place, 27 km 
offshore) (Vanermen et al., 2012). Terns are generally considered at low risk of displacement (Langston, 2010). 

A 30% displacement scenario has been assumed based on the findings at Egmond aan Zee which suggests that total 
displacement is unrealistic, and 62% - 76% of terns approaching the wind farm were observed to fly through. 

Breeding season 

Assuming a 30% reduction in common tern densities post-construction predicts the displacement of less than one breeding 
adult from the Development Area and a 2 km buffer (Appendix 15A, Table 15A.56). Although the mean maximum foraging 
range plus 1 SD (26.4 km) of regional colonies overlaps with the Boat-based Survey Area, on average nesting common terns 
tend to feed primarily within 8 - 10 km of breeding colonies (BirdLife International Seabird Database, 2012; Thaxter et al., 
2012). Therefore the Development Area is evidently not an important foraging area for this species during the breeding 
season.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Given 

Breeding and 
post-breeding 
Negligible 
impact 

 

Non-breeding 
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the lack of importance of the Development Area during the breeding season, as well as the minimal overlap between 
common tern’s core foraging range and the spatial extent of any impact (limited to the Development Area and a 2 km 
buffer), displacement is evaluated as a negligible impact as it is predicted to represent a very slight change from baseline 
conditions, with any effects likely to fall well within fluctuations of natural variation. 

Post-breeding 

Many common tern breeding sites in Scotland are empty by mid-August, although laying may sometimes extend into August 
with young fledging as late as mid-September. In late summer and autumn, flocks of several hundred birds may occur on 
passage along the east and west coast of Scotland, and aggregations of common terns may linger in coastal waters in food 
rich areas including the Firth of Forth (Forrester et al., 2007). The origin of birds at the Development Area at this time of year 
is uncertain. 

Assuming 30% displacement, eight common terns are predicted to be displaced from the Development Area during the post-
breeding season (Appendix 15A, Table 15A.56). As birds are not constrained by the need to attend a nest site, they are able 
to forage over large areas. At this time of year, any displacement from the Development Area is not predicted to affect the 
survival of individuals or the breeding success of pairs.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Birds are 
not constrained by the need to attend a nest site and are able to forage over large areas and spend only a short period of 
time in the region before migrating. At this time of year, any displacement is therefore not predicted to affect the survival of 
individuals or the breeding success of pairs and thus no changes in survival or mortality rates are predicted. Displacement is 
evaluated as a negligible impact as it is predicted to represent a very slight change from baseline conditions, with any effects 
likely to fall well within fluctuations of natural variation. 

Non-breeding 

Common terns breeding in the UK migrate to wintering grounds on the west coast of Africa (Wright et al., 2012). No birds 
were recorded in the non-breeding season; therefore birds are not predicted to be subject to displacement at this time. 

Arctic tern Terns, (mainly Sandwich terns) including small numbers of Arctic tern, were recorded flying in the vicinity of the Egmond aan 
Zee offshore wind farm (the Netherlands) in the spring and summer; they were considered to avoid the wind farm. It was 
reported from visual observations that 24% of 34 terns (species not specified) observed flying in the vicinity of the wind farm 
did not fly through, and 38% of 24 terns deflected their flight path away from the wind farm on approach. The difference 
between the two sample sizes apparently reflects the fact that deflection was not always recorded (Krijgsveld et al., 2011). 
Terns are generally considered at low risk of displacement (Langston, 2010). 

Breeding and 
post-breeding 
Negligible 
impact 
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A scenario of 30% displacement has been assumed based on the findings at Egmond aan Zee which suggests that total 
displacement is unrealistic, and 62% - 76% of terns approaching the wind farm were observed to fly through. 

Breeding season 

Assuming a 30% reduction in Arctic tern densities, post-construction predicts the displacement of three breeding adults from 
the Development Area and a 2 km buffer (Appendix 15A, Table 15A.55). However the species was recorded infrequently and 
in relatively low numbers during boat-based surveys in the breeding season (Appendix 15A, Section 15A.3.2.15). Although 
the mean maximum foraging range plus 1 SD (30.5 km) of regional colonies overlaps with the Boat-based Survey Area, on 
average nesting terns tend to feed primarily within 10 km of breeding colonies (BirdLife International Seabird Database, 
2012; Thaxter et al., 2012). Therefore the Development Area is not considered to provide an important foraging area for 
breeding birds.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Given 
the lack of importance of the Development Area during the breeding season, as well as the minimal overlap between Arctic 
tern’s core foraging range and the spatial extent of any impact (limited to the Development Area and a 2 km buffer), 
displacement is evaluated as a negligible impact as it is predicted to represent a very slight change from baseline conditions, 
with any effects likely to fall well within fluctuations of natural variation. 

Post-breeding 

Arctic terns breeding in Scotland usually leave nesting sites by mid-August and may migrate southwards through the North 
Sea or off the west coast. Aggregations of several hundred terns may remain in Scottish coastal areas for one to two weeks 
where suitable feeding habitat exists, including the Firth of Forth (Forrester et al., 2007). 

Assuming 30% displacement, 90 Arctic terns are predicted to be displaced from the Development Area and a 2 km buffer 
during the post-breeding season (Appendix 15A, Table 15A.55).  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Birds are 
not constrained by the need to attend a nest site and are able to forage over large areas and spend only a short period of 
time in the region before migrating. At this time of year, any displacement is therefore not predicted to affect the survival of 
individuals or the breeding success of pairs and thus no changes in survival or mortality rates are predicted. Displacement is 
evaluated as a negligible impact as it is predicted to represent a very slight change from baseline conditions, with any effects 
likely to fall well within fluctuations of natural variation. 
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Non-breeding 

Arctic terns migrate south along the eastern seaboard of the Atlantic; many juveniles winter in western and southern Africa 
(Forrester et al., 2007) and were not recorded during boat-based bird surveys between September and April, therefore birds 
are not predicted to be subject to displacement over this period. 

Kittiwake Preliminary results from post-construction monitoring of the Robin Rigg offshore wind farm (Walls et al., 2013) suggest a 
possible increase in kittiwake numbers during the first year of operation (and a possible decrease during construction), 
although more data are required to confirm this. Robin Rigg is likely to lie within the foraging range of kittiwake breeding 
colonies on the south-west coast of Scotland (based on maps in Mitchell et al., 2004) so the change in numbers could apply 
to breeding birds. Monitoring of wind farms in Belgian waters (Vanermen et al., 2012) found attraction effects for wintering 
kittiwake in relation to a small wind farm at Thornton Bank, with numbers in the partially constructed wind farm increasing 
relative to a control area; a similar effect was apparent for the larger Blighbank Wind Farm but it was not statistically 
significant. Krijgsveld et al. (2011) reported that gulls, including kittiwakes during the winter, were regularly seen foraging or 
resting in the Egmond aan Zee wind farm, although no estimate of changes in numbers post-construction is provided. It was 
reported from visual observations that 25% of 146 gulls (species not specified) observed flying in the vicinity of the wind 
farm did not fly through, and 40% of 78 gulls deflected their flight path away from the wind farm on approach. The 
difference between the two sample sizes apparently reflects the fact that deflection was not always recorded (Krijgsveld et 
al., 2011).  

A scenario of 30% displacement has been assumed based on observations that 60% - 75% of gulls approaching the Egmond 
Aan Zee wind farm (Krijgsveld et al., 2011, see paragraph above) were observed to fly through (i.e. 25% - 40% did not enter). 
However other post-construction monitoring studies (described above) suggest that there may be attraction effects, 
although estimates of potential increases in numbers are not available.  

Breeding season 

From an estimated 1,673 breeding adult kittiwakes within the Boat-based Survey Area, at 30% displacement an estimated 
502 adults are predicted to be displaced from the Development Area and a 2 km buffer during the breeding season 
(Appendix 15A, Table 15A.47). Because of the relatively limited foraging range of kittiwakes, it is assumed that all displaced 
birds fail to breed successfully and that all are from separate breeding pairs.  

Breeding success of kittiwakes within the regional population with potential connectivity to the Development Area is highly 
variable. For example, on the Isle of May (part of the regional population) it varied from 0.02 to 1.24 fledged chicks per pair 
between 1986 and 2002 (Frederiksen et al., 2004); poor breeding success was associated with periods when the Wee Bankie 
sandeel fishery (off the Firth of Forth) was active and breeding success was also negatively related to mean sea surface 
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temperature in February and March. Since 2000, the Wee Bankie sandeel fishery has been closed (Daunt et al., 2008). Based 
on recent data from the Isle of May and other colonies within the regional population, mean breeding success of kittiwakes 
was 0.68 chicks per pair (Appendix 15B, Table 15B.4 – note that this table gives breeding success as fledglings per adult bird, 
so it has been doubled for pairs). 

A regional population of 55,040 breeding pairs (Appendix 15A, Section 15A.3.2.6) with an average productivity of 0.68 would 
be expected to fledge 37,427 chicks. If all 502 pairs predicted to be displaced from the Development Area and 2 km buffer 
were to fail, this would potentially reduce the overall breeding success of the population by 341 chicks (assuming that the 
breeding success would otherwise have been 0.68 chicks per pair), representing 0.9% of the total number of chicks 
produced.  

To provide context for the assessment of displacement, the total foraging area available to kittiwakes that use the 
Development Area and a 2 km buffer during the breeding season can be estimated. Based on a foraging range of 83.3 km 
(mean maximum plus 1 SD, Thaxter et al., 2012; see Appendix 15A, Table 15A.5), kittiwakes within the regional population 
(all breeding colonies within foraging range) can potentially forage over 34,660 km

2
 of sea. The Development Area and a 2 

km buffer encompass an area of 278 km
2
. If all kittiwakes were displaced, 0.8% of the regional foraging area would be lost, 

however it is considered likely that only 30% of birds will be displaced, effectively a loss of 30% of this area which is 
equivalent to a loss of about 0.2% of potential foraging habitat. This area comparison assumes that all areas within foraging 
range provide suitable foraging habitat. However, in reality, not all areas within the foraging range will be used equally, and 
preferred foraging areas may vary between years. 

Population viability analysis has been carried out to further investigate the impacts of displacement for kittiwake. A 
population model has been developed based on empirical estimates of demographic parameters (rates of survival and 
reproduction) from regional populations with potential connectivity to the Development Area (full details are included in 
Appendix 15B, Section 15B.3.2). Information on survival was derived from kittiwakes on the Isle of May, and breeding 
success was estimated as a mean of data from breeding colonies within the regional population.  

In the absence of displacement, the model predicts a population decline of about 50% over 25 years (Appendix 15B, Section 
15B.3.2.1). Predicted declines from the population model are consistent with trends for three sites within the regional 
population: Forth Islands, St Abb’s Head to Fast Castle and Fowlsheugh (declines identified with respectively high, moderate 
and low confidence; Lewis et al., 2012); whereas the population at another site, Buchan Ness to Collieston, is considered to 
be stable (with moderate confidence; Lewis et al., 2012). Kittiwakes at Scottish colonies have declined steadily since the late 
1980s and in 2011 reached the lowest point yet recorded. It seems likely, given the declining trend in productivity recorded 
since 1986, and a falling survival rate, that the decline will continue (JNCC, 2012a). Declines have been driven by declines in 
the abundance of sandeels – the main prey species in the breeding season, the latter in turn affected by fishing effort and 
increases in sea surface temperatures (Frederiksen et al., 2004). Thus the population model developed for kittiwakes 
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appears to fit the trends observed for regional populations with potential connectivity to the Development Area, and also 
the Scottish population. 

Incorporating the predicted effects of displacement (30% of birds displaced and failing to breed) into the model has a very 
small effect on the population growth rate (changing it from 0.9718 to 0.9716) and reduces the predicted population size 
after 25 years by about 400 birds (equivalent to <0.5% of the 25-year population size predicted in the absence of any 
displacement). Compared to a model with no displacement impacts, 30% displacement causes very marginal, and statistically 
non-significant increases in the probability of the population declining by varying extents (Appendix 15B, Section 15B.3.2.3).  

The assessment considered a VOR of high sensitivity and operational displacement impacts of moderate magnitude (based 
on a decrease in breeding success of 0.9%). Kittiwake population modelling, however, predicts that displacement of this 
magnitude is only likely to lead to a very small, statistically non-significant change in population growth, even if displacement 
were to occur throughout the entire lifespan of the Wind Farm (i.e. assuming no habituation will occur). It is concluded that 
displacement effects on the regional kittiwake breeding population constitute a minor impact as the predicted effect on the 
long-term population growth rate is exceedingly small and unlikely to significantly contribute to the current population 
decline. 

Post breeding 

A peak mean population of 1,355 individual kittiwakes was estimated for the Development Area and a 2 km buffer. If 30% of 
birds are displaced this amounts to 407 birds, representing 0.4% to 0.1% of the regional and North Sea populations 
respectively (Appendix 15A, Table 15A.47). At this time of year, any displacement from the Development Area is not 
predicted to affect the survival of individuals or the breeding success of pairs as birds are not constrained by the need to 
attend a nest site and are able to forage over large areas. Tracking data and ringing recovery data indicate that kittiwakes 
from regional breeding colonies range widely across the North Sea and North Atlantic outside the breeding season 
(Bogdanova et al., 2011). Thus birds can forage over extensive areas and no changes in survival or mortality rates are 
considered likely.  

The assessment considered a VOR of high sensitivity and operational displacement in the post-breeding season of low 
magnitude. Based on the localised impact of displacement on kittiwake (limited to the Development Area and 2 km buffer in 
relation to the species’ wide ranging behaviour during this time of year, any impact is likely to fall within the limits of natural 
variation and is therefore evaluated as negligible. 
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Non-breeding 

A peak mean population of 918 kittiwakes was estimated for the Development Area and a 2 km buffer. If 30% of birds are 
displaced this amounts to 275 birds, representing 0.3% and <0.1% of the regional and North Sea populations respectively 
(Appendix 15A, Table 15A.47). As is the case for the post-breeding season, birds are not constrained at this time of year by 
the requirement to attend a nest, and tracking data indicate that kittiwakes from UK breeding colonies range widely across 
the North Sea and North Atlantic outside the breeding season (Bogdanova et al., 2011), so they are able to forage over 
extensive areas. Any displacement from the Development Area and 2 km buffer is considered unlikely to affect survival.  

The assessment considered a VOR of high sensitivity and operational displacement in the non-breeding season of low 
magnitude. Based on the localised impact of displacement on kittiwake (limited to the Development Area and its immediate 
vicinity) in relation to the species’ wide ranging behaviour during this time of year, any impact is likely to fall within the limits 
of natural variation and is therefore evaluated as negligible. 

Little gull Non-breeding season 

Little gulls predominantly occur in the outer Forth and Tay on autumn passage, and numbers may vary from year to year 
(Appendix 15A, Section 15A.3.2.7). The species does not breed in the UK and there are no breeding populations within 
foraging range. In line with other gull species, Langston (2010) rates the species as of low risk to displacement. As the 
potential foraging range during the non-breeding season is extensive, and birds are not constrained by the requirement to 
attend nest sites, any displacement from the Development Area and a 2 km buffer is considered unlikely to cause adverse 
effects.  

The assessment considered a VOR of high sensitivity and operational displacement of negligible magnitude. The species has 
a large potential foraging range during this time of year and is therefore likely to be able to adapt to displacement effects. 
The impact is therefore considered to represent no more than a slight change from baseline conditions, with any effects to 
lie within the limits of natural variation, and evaluated as negligible. 

Breeding 

N/A 

 

Non-breeding 

Negligible 
impact 

Common gull Breeding season 

A very small population (estimated at 19 pairs, Appendix 15A, Section 15A.3.2.8) of common gulls nests within potential 
foraging range of the Development Area. Very few birds were recorded in boat surveys during the breeding season. In 
addition, the Development Area is not considered to provide an important foraging area for common gulls at this time of 
year as it lies towards the maximum limit of the potential foraging range (50 km, Thaxter et al., 2012).  

The assessment considered a VOR of moderate sensitivity and operational displacement impacts of negligible magnitude. 
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Based on the very low common gull densities present in the Development Area during the breeding season and the minimal 
overlap of the species’ foraging range (largely comprising of onshore habitat and coastal waters) with the predicted spatial 
extent of displacement, the impact is evaluated as negligible. 

Non-breeding season 

A scenario of 30% displacement has been assumed based on the rationale described for gulls in the assessment for kittiwake 
above. Under that scenario an estimated 16 common gulls are predicted to be displaced from the Development Area and a 2 
km buffer (Appendix 15A, Table 15A.45). This represents 0.5% of the regional and <0.1% of the North Sea wintering 
populations (population estimates in Appendix 15A, Table 15A.45).  

The assessment considered a VOR of moderate sensitivity and operational displacement impacts of moderate to negligible 
magnitude. Baseline data indicate that the Development Area is evidently not an important foraging area for common gull. 
As birds are not constrained by nest attendance requirements at this time of year they are able to forage over extensive 
areas of sea. Operational displacement from the Development Area and a 2 km buffer is therefore predicted to represent no 
more than a slight change from baseline conditions, with any effects to lie within the limits of natural variation, and is 
therefore evaluated as a negligible impact. 

Lesser black-
backed gull 

As for kittiwake and other gulls, 30% displacement has been assumed. 

Breeding season 

A peak mean population of 16 breeding adult birds was estimated for the Development Area and a 2 km buffer during the 
breeding season (Appendix 15A, Tables 15A.5.11A and 15A.5.11B). Assuming a 30% reduction in lesser black-backed gull 
densities post-construction predicts the displacement of five breeding adults from the Development Area and a 2 km buffer 
(Appendix 15A, Table 15A.51). Given the relatively limited foraging range, it is assumed that all displaced birds fail to breed 
successfully and that all are from separate breeding pairs.  

Mean breeding success of lesser black-backed gulls on the Isle of May (part of the regional population) between 1986 and 
2005 was 0.88 fledged chicks per pair (standard error 0.07; Mavor et al., 2008). Assuming the recent breeding success of the 
regional population is similar to birds on the Isle of May, a regional population of 8,917 breeding pairs (Appendix 15A, 
Section 15A.3.2.9) with an average productivity of 0.88 would be expected to fledge 7,847 chicks. If an additional five pairs 
were to fail due to displacement from the Development Area and 2 km buffer, this would potentially reduce the overall 
breeding success of the population by four chicks (assuming that the breeding success would otherwise have been 0.88 
chicks per pair), representing 0.05% of the total number of chicks produced. The regional population is considered an 
appropriate level for assessment as it includes the Forth Islands SPA for breeding lesser black-backed gull.  

Breeding 

Negligible 
impact 

 

 

Non-breeding 

N/A 
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Species Assessment of Displacement  Conclusion 

To provide context for the assessment of displacement, the total foraging area available to the regional population of lesser 
black-backed gulls during the breeding season can be estimated. Based on a mean maximum foraging range of 141 km 
(Thaxter et al., 2012, see Appendix 15A, Table 15A.5), lesser black-backed gulls within the regional population (all breeding 
colonies within foraging range) can potentially forage over 82,667 km

2
 of sea. The Development Area and a 2 km buffer 

occupies an area of 278 km
2
 so if 30% of this area is lost (if 30% of the birds are displaced) this is equivalent to a loss of about 

0.1% of potential foraging habitat for the regional population if all areas within foraging range provide suitable foraging 
habitat. However, in reality, not all areas within the range will be used equally, and preferred foraging areas may vary 
between years. 

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude (based 
on a reduction in breeding success of 0.05%). Based on the species limited susceptibility to displacement and its capacity to 
opportunistically exploit a wide range of food resources over large areas, the impact is evaluated as negligible.  

Non-breeding 

The majority of lesser black-backed gulls breeding in the UK migrate south to winter in coastal areas of Iberia and north-west 
Africa (Wright et al., 2012), and none were recorded during boat-based bird surveys outside the breeding season, therefore 
birds are not predicted to be subject to displacement at this time. 

Herring gull A scenario of 30% displacement has been assumed based on the rationale described for gulls in the assessment for kittiwake 
above.  

Breeding season 

Assuming a 30% reduction in herring gull densities post-construction predicts the displacement of two breeding adults from 
the Development Area and a 2 km buffer (Appendix 15A, Table 15A.49). Given the relatively limited foraging range, it is 
assumed that all displaced birds fail to breed successfully and that all are from separate breeding pairs, and that these 
failures are additional to other causes of breeding failure.  

Mean breeding success of herring gulls on the Isle of May (part of the regional population) between 1986 and 2005 was 0.98 
fledged chicks per pair (Mavor et al., 2008). Assuming the recent breeding success of the regional population is similar to 
birds on the Isle of May, a regional population of 19,741 breeding pairs (Appendix 15A, Section 15A.3.2.10) would be 
expected to fledge 19,346 chicks. If an additional two pairs were to fail due to displacement from the Development Area and 
2 km buffer, this would potentially reduce the overall breeding success of the population by two chicks (assuming the 
breeding success would otherwise have been 0.98 chicks per pair), representing 0.01% of the total number of chicks 
produced. 

Breeding and 
non-breeding 

Negligible 
impact 
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Species Assessment of Displacement  Conclusion 

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Based 
on the species limited susceptibility to displacement and its capacity to opportunistically exploit a wide range of food 
resources over large areas, the impact is evaluated as negligible. 

Non-breeding 

Assuming a 30% reduction in herring gull densities post-construction predicts the displacement of 16 birds from the 
Development Area and a 2 km buffer during the non-breeding season (Appendix 15A, Table 15A.49). This represents <0.1% 
of the regional and North Sea wintering populations (Appendix 15A, Table 15A.49). Birds are not constrained at this time of 
year by the requirement to attend a nest so they are able to forage over extensive areas and utilise a range of habitats 
including offshore, coastal and onshore. Given the low numbers of birds potentially displaced and the flexible foraging 
strategy of herring gulls, any displacement from the Development Area and 2 km buffer is not predicted to affect survival.  

The assessment considered a VOR of high sensitivity and operational displacement impacts of negligible magnitude. Based 
on the species limited susceptibility to displacement and its capacity to opportunistically exploit a wide range of food 
resources over large areas, the impact is evaluated as negligible. 

Great black-
backed gull 

As for kittiwake and other gulls, a scenario of 30% displacement has been assumed. 

Breeding season 

Great black-backed gulls were only recorded in the Boat-based Survey Area in exceedingly low numbers (a peak mean of one 
bird, Appendix 15A, Tables 15A.5.10A and B) in the breeding season.  

The assessment considered a VOR of moderate sensitivity and operational displacement impacts of negligible magnitude. 
Based on great black-backed gull’s limited foraging range, largely constrained to inshore coastal waters close to the nest site 
(and therefore very small overlap with displacement effects in the Development Area and a 2 km buffer), the very small 
numbers recorded during the breeding season and the species’ capacity to opportunistically exploit a wide range of food 
resources, the impact is evaluated as negligible. 

Non-breeding season 

A peak mean population of 48 birds was estimated for the Development Area and a 2 km buffer during the non-breeding 
season (Appendix 15A, Tables 15A.5.10C and 15A.5.10D). Assuming a 30% reduction in densities post-construction predicts 
the displacement of 14 birds from the Development Area and a 2 km buffer. This represents 0.1% and <0.1% of the regional 
and North Sea wintering populations (Appendix 15A, Table 15A.50). Given the low numbers of birds potentially displaced, no 
changes in survival rates are predicted.  

Breeding and 
non-breeding 

Negligible 
impact 
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Species Assessment of Displacement  Conclusion 

The assessment considered a VOR of moderate sensitivity and operational displacement impacts of negligible to low 
magnitude. The impact is evaluated as negligible based on the species limited susceptibility to displacement and its capacity 
to opportunistically exploit a wide range of food resources over large areas during this time of year. 
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Barrier Effect 

134 Large wind farms may represent barriers to movement for some bird species including 

migrating wildfowl, which tend to move in large flocks along linear flight lines. Flight 

deviation as a result of any potential barrier effect caused by the presence of a wind farm 

may increase journey distance, and therefore represent an energetic cost to migratory birds 

(Masden et al., 2010). Avoidance in this way does however reduce collision risk. A review of 

a number of wind farm sites indicated that wildfowl begin to take avoiding action from wind 

farms at between 100 m – 3,000 m, with avoidance distances increasing on the darkest 

nights (Drewitt and Langston, 2006). 

135 Species that move through the site on a single occasion during migration are unlikely to bear 

a measurable cost in most cases, particularly as deviation may begin from a large distance 

away. Pettersson (2005) showed that increased distance experienced by migratory 

waterfowl represented only 0.2 – 0.4 per cent of the total migration distance from the 

breeding grounds to wintering areas and vice versa. Whilst this represented a likely increase 

in energy expenditure, it was considered  to be trivial. Masden et al. (2009) considered the 

impacts of the Nysted offshore wind farm (Denmark) on migrating eider duck. Radar 

surveillance suggested that birds adjusted their flight paths in the presence of the wind farm 

and the additional distance travelled (500 m) was trivial compared with a total migration 

distance of 1,400 km. A model of the impacts of energy expenditure of migrating birds 

deviating around a single wind farm suggested that for most species this would result in 

depletion of less than two per cent of their fat reserves, and was likely to be trivial 

(Speakman et al., 2009). 

136 The assessment considered (migratory birds) VORs of all sensitivities and barrier effects 

during the operational phase of negligible magnitude across all seasons. If species do not 

habituate to the presence of the WTG array it is possible that at least a proportion of 

background populations could be affected throughout the entire operational phase. 

However, based on the very small spatial extent over which any barrier effect is predicted to 

occur (the immediate vicinity of the Development Area) and the likely minimal effects on 

birds’ energy expenditure, operational barrier effects on all VORs during passage migration 

are evaluated as a negligible impact.  

137 Barrier effect has also been identified as a potential impact on breeding seabirds. In 

practice, however, barrier effects for breeding seabirds are considered to be a component of 

displacement. Breeding seabirds will make repeated journeys from nest sites to foraging 

areas. Displacement – the reduction of numbers of seabirds of a given species within a wind 

farm post-construction – may result from a combination of scenarios whereby (i) all or a 

proportion of individuals of a given species that would have used the Development Area 

prior to the Wind Farm construction move elsewhere to forage, and (ii) all or a proportion of 

birds travelling to foraging areas beyond the Wind Farm fly around it rather than through. 

Thus the costs to seabirds of repeatedly flying around rather than through a wind farm are 

considered to be contributory to the prediction of reduced breeding success which has been 

used to assess displacement. This approach is consistent with the modelling approach to 

displacement that has been developed by CEH on behalf of Marine Scotland for guillemot 
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(MacDonald et al., 2012). Thus the conclusions of the assessment for breeding seabirds in 

relation to displacement take into consideration the potential for the Wind Farm to act as a 

barrier to seabirds during trips between nest sites and foraging areas. Therefore no separate 

conclusions are presented for barrier effects. 

Collision Risk 

138 Birds may collide with WTGs and associated structures and this is almost certain to result in 

the mortality of the individual. The actual risk of collision depends on a number of factors 

including the location of a wind farm, the bird species (behaviour and morphology) and total 

numbers of birds using or passing through the area, weather conditions (e.g. wind speed, 

visibility) and the size and design of the wind farm including the number and size of WTGs 

and use of lighting. 

139 Most studies which have attempted to measure actual collision rates have found evidence of 

low levels of avian mortality associated with operational wind farms, as birds are able to 

take avoiding action (Drewitt and Langston, 2006), but exceptions do occur (e.g. Everaert 

and Kuijken, 2007; Thelander and Smallwood, 2007; Nygård et al., 2010). As there are 

relatively few studies of actual collision rates, assessments of potential collision risk are 

based on collision risk modelling. The standard model used in the United Kingdom, 

sometimes known as the ‘Band’ model, was developed for onshore wind farms (SNH, 2000; 

SNH, 2010b) and has recently been modified for use with offshore wind farms (Band, 2012). 

140 The effect of losing an individual from a population is influenced by several characteristics of 

the affected population, notably its size, density, recruitment rate (additions to the 

population through reproduction and immigration) and background mortality rate (the 

natural rate of losses due to death and emigration). In general, the effect of losing an 

individual of breeding age from the population will be greater for species that are relatively 

long-lived and reproduce at a low rate. Most seabird species fall into this category. 

Conversely, the effect will often be much less for relatively short-lived species with higher 

reproductive rates, including some smaller gulls. 

141 It should be noted that disturbance/displacement and collision risk effects during the 

operational phase are mutually exclusive in a spatial sense, i.e. a bird that avoids a wind 

farm area cannot also be at risk of collision with the WTG rotors. However, they are not 

mutually exclusive in a temporary sense; a bird may initially avoid a wind farm, but habituate 

to it, and would then be at risk of collision. Note that the avoidance rate used to adjust the 

predicted number of collisions from the model takes into account all changes that result in a 

difference between the predicted and actual collision rate. Thus displacement effects and 

even attraction effects on collision risk should be taken into account by the avoidance rate. 

142 In general, effects of increased mortality on populations due to collisions with WTGs are 

considered to be long-term (i.e. to persist throughout the operational wind farm’s lifespan). 

Collision risk modelling predicts collisions on the basis that flight activity of birds at the time 

of pre-construction surveys is maintained in the presence of the wind farm and throughout 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

116 of 366 

the life of the wind farm. In reality, effects may change over time due to the factors such as 

changes in prey abundance or distribution. 

143 Estimates of predicted collision mortality for wind farms using the Band model are very 

sensitive to assumptions about avoidance rates (Chamberlain et al., 2006). The model 

estimates mortality by multiplying the collision probability of a single bird of a given species 

by the number of birds passing through the area at risk height, derived from survey data. It 

assumes that birds take no avoiding action in relation to WTGs so an adjustment to the 

results is made to account for avoidance behaviour. The avoidance rate takes account of the 

fact that most birds avoid collisions with WTGs, by avoiding the wind farm entirely (flying 

around or above it – macro-avoidance), or flying through the wind farm but avoiding 

individual WTGs (changing direction to fly below or above rotor blade height or moving 

horizontally out of the way of WTG blades – micro-avoidance). Avoidance rates are 

expressed as percentages so a rate of 99 per cent indicates that 99 per cent of birds that the 

model predicts will fly through the wind farm at collision risk height are expected to take 

some form of avoiding action (SNH, 2010b). Small differences in avoidance rates can make a 

considerable difference to collision risk estimates, for example if the model predicts 1,000 

birds will collide with a wind farm in the absence of avoidance, the adjusted prediction at 98 

per cent avoidance is 20 birds whereas at 99 per cent the collision risk estimate reduces by 

half to 10 birds. 

144 A differentiation is often made between avoidance rates (birds taking evasive action) and 

collision rates (birds colliding with WTGs) as it is possible that some birds take no avoiding 

action but still do not collide with a WTG by chance. 

145 There are no published estimates of collision rates for offshore wind farms and few data 

with which to empirically estimate avoidance for seabird species. Current SNH guidance in 

relation to onshore wind farms (SNH, 2010b) recommends a precautionary avoidance rate of 

98 per cent unless further information permits another rate to be used for a given bird 

species. Maclean et al. (2009) provided expert opinion for seabirds and recommended 

avoidance rates of 99.9 per cent for fulmar and shearwaters, 99.5 per cent for auks, gulls 

and gannet, and 99 per cent for terns, divers, cormorant, ducks, geese, grebes and puffin. A 

recent SOSS report (Cook et al., 2012) suggests that avoidance rates are likely to exceed 99 

per cent for some seabird species (divers, gannet, sea ducks and auks); it advices that 98 per 

cent, as recommended by SNH (SNH, 2010b), should be used as a precautionary avoidance 

rate but that estimates are also presented at rates of 95, 99 and 99.5 per cent. It is 

understood that Marine Scotland has commissioned a review of avoidance rates for seabirds 

with a view to advising whether 99 per cent avoidance could be considered appropriate 

based on available studies and expert opinion.  

146 Avoidance may be subdivided into macro-avoidance of the whole wind farm and micro-

avoidance of individual WTGs, and total avoidance behaviour can be considered as a 

combination of macro and micro avoidance (Cook et al., 2012; MORL, 2012): 

 Total avoidance = 1 – [(1 – macro-avoidance) x (1 – micro-avoidance)]. 
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147 However, care is needed in applying this equation due to inconsistencies in the way that 

macro and micro avoidance rates are calculated in different studies (Cook et al., 2012). 

Macro-avoidance rates may depend on the technique used for measurement. Radar studies 

have the potential to monitor a far wider area than visual observations (and thus may pick 

up birds which take avoiding action at long distances), and can detect birds at night and 

during conditions of poor visibility, but birds cannot usually be identified to species. For 

Egmond aan Zee offshore wind farm, estimates of macro-avoidance from visual observations 

were 72 per cent for gannets, 45 per cent for auks and 30 per cent for gulls and terns 

(combined estimates from observations of birds not entering a wind farm and those 

deflecting around a wind farm); whereas macro-avoidance estimates for gannets and auks 

validated with radar data were 64 and 68 per cent respectively and for gulls based on radar 

alone were 18 per cent (data from Krijgsveld et al., 2011 presented in Poot et al., 2012). 

148 Based on visual and radar observations at Egmond aan Zee, an average micro avoidance rate 

of 97.6 per cent was estimated for all bird species (Krijgsveld et al., 2011). Most of the data 

used to estimate micro-avoidance were from radar, so it was not possible to distinguish 

individual species. It was suggested that this was a conservative estimate which might 

increase with better resolution of radar data. The possibility that birds may make subtle 

changes in their flight paths to avoid a WTG – which might not be detected as micro-

avoidance, was noted. There were also indications that birds flew closer to non-operational 

rather than operational WTGs, and that micro avoidance was greater at night. Visual 

observations of micro-avoidance were carried out on eight separate occasions during 

daylight hours and good weather. The bird species recorded were: seabirds (fulmar, gannet, 

cormorant, guillemot, pomarine skua, two species of terns and eight species of gulls), geese 

and ducks, waders and passerines (the latter comprising the majority of records). A total of 

1,610 birds was recorded, and of these only eight individuals/flocks flew within 50 m of a 

WTG at rotor height – the species comprising lesser and greater black-backed gulls, starlings 

and skylarks. Of birds entering the wind farm, 98 per cent avoided the proximity of the 

WTGs. 

149 Applying the above equation for total avoidance to the data from Egmond aan zee, using the 

average micro-avoidance rate and estimates of macro-avoidance from visual and radar data 

produces estimates of total avoidance for gannet of 99.1 – 99.3 per cent; for auks of 98.7–

99.2 per cent and for gulls of 98 – 98.3 per cent. 

150 Collision rates may also be measured directly by recording collisions (using remote 

monitoring equipment and/or visual observations) with WTGs. There are almost no records 

of bird collisions with offshore wind farms, due to the difficulty of observing and/or 

recording collisions or collecting corpses (Collier et al., 2011 and 2012), and therefore no 

empirical estimates of collision rate. Empirical collision rates for some seabirds are available 

from studies of coastal and onshore wind farms, based on corpse searches. Inverse collision 

rates (1-collision rate) of 99.5 per cent and above are reported for gulls and terns from sites 

in Belgium and the Netherlands (Everaert and Kuijken, 2007; Krijgsveld et al., 2010; Cook et 

al., 2012). The inverse collision or ‘non-collision’ rate is not considered to be equivalent to 
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avoidance, however, as some birds may take no avoiding action but still not collide with 

WTGs (Cook et al., 2012). 

151 Recommendations with respect to the most applicable avoidance rates for different species 

vary in recent submitted environmental statements. For the Firth of Forth Phase 1, 98 per 

cent was applied for all species (Seagreen, 2012). For Neart na Gaoithe, 99.8 per cent was 

used for gannet, and for other species results are considered for 98 and 99.5 per cent 

avoidance. MORL (2012) applied avoidance rates of 99.5 per cent for gannet, 98.5 per cent 

for large gulls and 99 per cent for small gulls (kittiwake). 

152 Collision risk estimates for bird species in relation to the Inch Cape Offshore Wind Farm are 

presented at rates of 95, 98, 99 and 99.5 per cent in Appendix 15A, Table 15A.29. For the 

purposes of the assessment below, the most appropriate precautionary rate for gannet is 

considered to be 99 per cent and for all other species 98 per cent. This is based mainly on 

the data from Egmond aan Zee discussed above. It is anticipated that actual avoidance rates 

are likely to be considerably higher. In light of the ongoing consideration of avoidance rates 

by Marine Scotland, collision risk estimates for kittiwake are also presented at 99 per cent in 

the assessment below to provide context.  

153 Collision risk for some species may potentially be affected by factors such as WTG lighting 

and the structure of WTG bases if they include areas where birds may perch (as noted in 

Table 15.1). 

154 WTGs and associated structures will be lit according to best practice guidance and in 

agreement with navigation and aviation stakeholders. Lighting was identified as a factor 

affecting the risk that birds will collide with a structure (Drewitt and Langston, 2008) 

although this was based on evidence from collisions with structures such as communication 

towers and lighthouses, rather than direct evidence from wind farms. There are many 

observations of birds being attracted to and disorientated by lights at night, particularly 

during conditions of poor visibility (e.g. fog). Lights may create a trapping effect whereby 

birds entering a lighted area may be hesitant to fly into the darkness beyond. Birds attracted 

to lights are not only at risk of collision with a structure, but also of exhaustion, starvation 

and predation. The colour of light may affect the responses of birds. Published evidence of 

lighting impacts often relates to migratory birds. A number of instances of seabirds being 

attracted to lights are cited in Reed et al. (1985), although none of the examples cited in the 

research are species recorded during Boat-based surveys. 

155 Avian collision fatality data from studies conducted at 30 onshore wind farms across North 

America were examined to estimate how many night migrants collide with WTGs and 

towers, and whether collision fatalities are associated with aviation lighting (Kerlinger et al., 

2010). Fatality rates of night migrants, adjusted for scavenging and searcher efficiency, at 

WTGs 54 m to 125 m in height ranged from <one bird/WTG/year to seven birds/WTG/year. 

Songbirds have been recorded colliding with communication towers, lighthouses, 

skyscrapers, and other structures during nocturnal migration with fatalities sometimes 

numbering hundreds or even thousands of birds in a single night. Multi-bird fatality events 

(defined as >three birds killed in one night at one WTG) at the wind farms studied were rare, 
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recorded in only four of 25,000 WTG searches. Lighting and weather conditions may have 

been causative factors in the four documented multi-bird fatality events, but flashing red 

aviation lights, most commonly used at wind farms, were not involved. No significant 

differences were found between fatality rates at WTGs with aviation lights and those 

without lighting at the same wind farm. It was concluded that either red or white flashing 

lights are safer for night migrants than steady-burning lights (which may disorient birds on 

foggy nights). Communication towers with guy wires and a combination of steady-burning 

and flashing lights, have night migrant fatality rates ten to 100 times greater than WTGs. 

156 Based on the available evidence, lighting of WTGs may not be a significant risk factor in 

terms of bird collisions and is not considered to merit separate consideration in the 

assessment of potential collision risk. Use of pre-cautionary avoidance rates of 98 or 99 per 

cent (depending on the species) in collision risk modelling assumes that some collisions will 

take place. Offshore met masts have no moving parts, have no guy wires and will be 

equipped with aviation lights similar to those on WTGs. 

157 Depending on the design, WTG foundations may provide perching areas for birds, for 

example safety rails around platforms, the platforms themselves, or lattice foundations. This 

might potentially affect collision risk if birds approaching or taking off from perches are 

more susceptible to collisions. At the Altamont Pass onshore wind farm in California, WTGs 

situated on lattice towers were suspected of causing many of the observed bird fatalities, 

because they provided suitable perches, for example for hunting raptors. However, no 

evidence was found to support this and in fact research indicated that tubular towers killed 

more raptors than other tower types (Thelander and Smallwood, 2007). At Egmond Aan Zee 

offshore wind farm (Netherlands), cormorants were reported to use the met mast and WTG 

platforms for resting (Krijgsveld et al., 2011). Other bird species reported also to use the met 

mast and/or WTG platforms included peregrine, collared dove and starling. No mention is 

made of gulls making use of the met mast or WTG platforms for perching. 

158 As for lighting, on the limited available evidence, it is not considered appropriate to consider 

WTG foundations and perches separately in relation to collision risk. Use of pre-cautionary 

avoidance rates is considered to ensure that potential correlates of collision (such as WTG 

substructure), are covered as far as is possible based on available knowledge. 

159 Predicted collision mortality for seabird species at the Wind Farm has been calculated by 

applying the Band offshore collision risk model (Band, 2012) to density estimates derived 

from boat surveys, for species with sufficient numbers of birds recorded as flying at 

potential collision risk height. For the breeding season assessments, with the exception of 

kittiwake, guillemot, razorbill, puffin and gannet (for which PVA models were used to 

calculate breeding adult proportions), it has been assumed that 50 per cent of adult birds 

observed in boat surveys are breeding adults, based on advice from Marine Scotland and 

SNH to FTOWDG (NIRAS, 2012: Appendix 1). For migratory species the procedure outlined in 

Wright et al. (2012) has been followed to estimate migration corridors and collision risk. Full 

details of the methods are given in Appendix 15A, Section 15A.4.1. 
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160 The worst case WTG layout scenario for bird collisions at the Development Area is 

considered to be 213WTGs of the larger dimensions, as this gave the greatest extent of rotor 

swept airspace (Appendix 15A). Large WTGs fit the worst case scenario in terms of the risk of 

bird collisions in all aspects except rotation speed, as the risk of bird collisions is likely to 

increase with rotation speed. Of the three specified WTG options, small WTGs have the 

highest minimum speed and medium WTGs the highest maximum speed (respectively five 

(small) and 14.8 (medium) rpm compared with 4.8 and 12.8 for the large WTGs). However 

sensitivity tests of the Band collision risk model indicated that variation in rotation speed 

had a relatively small impact on collision estimates (Chamberlain et al., 2006). The large 

WTG scenario generated the most conservative mortality estimates and alternative WTGs 

scenarios (medium and small) both generate lower mortality estimates, see Appendix 15A, 

Section 15A.4.3 and Section 15A.4.4). For all species the collision estimates for the small 

WTG scenario are provided in Appendix 15A (Section 15A.4.3 and Section 15A.4.4), 

effectively providing a minimum – maximum range of collision estimates for the 

Development Area. 

161 Collision risk for bird species is assessed in Table 15.15 below. The following seabird species 

were excluded from the assessment of collision risk because they were either never or rarely 

recorded flying at collision risk height during boat-based surveys: fulmar, shag, common gull, 

little gull, common tern, Arctic tern, guillemot, razorbill and puffin (Appendix 15A, Table 

15A.26). Herring gull, great black-backed gull and lesser black-backed gull in the breeding 

season were excluded from assessment as well due to scarcity of data. 
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Table 15.15: Assessment of Collision Risk Impacts on Valued Ornithological Receptors 

Bird species Assessment of Collision Risk  Conclusion  

Taiga bean 
goose 

Taiga bean geese were not recorded during the boat-based survey programme. However, the species is of interest as 
the Slamannan Plateau SPA holds internationally important numbers, with the Development Area situated within the 
population’s flyway. As Forrester et al. (2007) indicate that the majority of spring arrival records are from the Scottish 
east coast and the northern isles, the flyway has been defined as Shetland to the Firth of Forth. In lieu of on-site data, 
the migration collision model in Band (2012) was used, with 75% of birds assumed to fly at collision risk height as per 
recommendations from Wright et al. (2012). SNH guidance for onshore wind farms (SNH, 2010c) recommends an 
avoidance rate of 99% for geese. 

Passage migration 

The estimated annual (spring and autumn migration) collision mortality is 0.01 bird at 99% avoidance (see Appendix 
15A, Table 15A.38), assuming 75% of all birds fly at potential collision risk height (upper range as recommended by 
Wright et al., 2012). All birds theoretically flying through the Development Area are likely to winter on the Slamannan 
Plateau SPA as the nearest (and only other) UK SPA for this species lies in southern England. Nilsson et al. (1999) 
estimated survival in adult Taiga bean geese from northern Finland to be at least 75% - 80% for birds marked during 
the period 1980 - 1993. Assuming the predicted collision risk mortality is additional to other causes of death, and only 
adult birds are killed, the predicted increase in adult mortality – using the mid-point of the available range - for the SPA 
population (260 individuals in 2009/10, 14.8% juveniles, Holt et al., 2012) is <0.1 %.  

The assessment considered a VOR of high sensitivity and operational collision risk impacts of negligible magnitude. 
Based on the very small predicted increase in adult mortality during passage migration, collision risk is evaluated as a 
negligible impact as any impact is likely to lie within the limits of natural variation.  

Passage migration 

Negligible impact 

Pink-footed 
goose 

Pink-footed geese were recorded on three occasions during the boat-based survey programme, in flocks totalling 84 
birds. Scotland holds internationally important over-wintering numbers of this species, with the Development Area 
situated within the population’s flyway. In autumn up to 200,000 birds arrive in north-east Scotland, which 
subsequently move into southern Scotland and northern England (Forrester et al., 2007; Mitchell, 2011). The flyway 
width has been defined as the Great Glen to Peterhead, assuming flocks can reach the 12 nautical mile boundary off 
the east coast (the species was recorded on a few occasions during surveys for the Firth of Forth Phase 1 (Seagreen, 
2012). In lieu of sufficient on-site data, the migration collision model in Band (2012) was used, with recommendations 
from Wright et al. (2012) incorporated. SNH guidance for onshore wind farms (SNH, 2010c) recommends an avoidance 
rate of 99% for geese, which was therefore the figure used. 

 

Passage migration 

Negligible impact 
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Passage migration 

A total of 23 pink-footed geese are predicted to collide annually with WTGs at the Wind Farm. At an adult survival rate 
of 0.84 (Trinder et al., 2005) and a proportion of juveniles of 19.3% (mean, all-Scotland, 2000 - 2009; Mitchell, 2011), 
collision mortality equates to a 0.08% increase of the background mortality of the Scottish winter population estimated 
at 200,000 birds. Pink-footed geese wintering in Scotland (and Britain) are from the Greenland and Icelandic breeding 
populations. The long-term trend for this population is a steady growth from about 50,000 birds in 1960 to over 
360,000 in 2009 – the highest number ever recorded (Mitchell, 2010), despite this being a quarry species with an 
estimated mortality of at least 38,000 birds each year from shooting in Britain and Iceland (Trinder et al., 2005; 
Mitchell, 2010).  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. A population model for this species (WWT Consulting, 2008) suggested that the loss of up to 1,000 
additional birds each year would result in little or no detectable effect on the probability of population decline. 
Collision risk impacts on pink-footed goose are therefore evaluated as negligible. 

Svalbard 
barnacle goose 

Flocks of migrating birds were recorded during boat surveys at the Development Area in October 2010. The species is 
of concern as the vast majority of the Svalbard population winter in the Solway Firth (Holt et al., 2012) and fly through 
a very narrow migration corridor between the Firth of Forth and the Farne Islands (Griffin et al., 2011) in spring and 
autumn. SNH guidance for onshore wind farms (SNH, 2010b) recommends an avoidance rate of 99% for geese. 

Passage migration 

The estimated annual collision mortality for the Wind Farm is seven birds at 99% avoidance (see Appendix 15A, Table 
15A.38). All birds flying through the Development Area are likely to winter on the Upper Solway Flats and Marshes SPA. 
The adult survival rate of this species is estimated as 0.95 (Trinder et al., 2005). Assuming the predicted collision risk 
mortality is additional to other causes of death, and only adult birds are killed, the predicted increase in adult mortality 
for the SPA population (35,640 birds in 2009 - 2010, 10.8% juveniles; Holt et al., 2012) is 0.4%. 

The assessment considered a VOR of high sensitivity and operational collision risk impacts of low magnitude. 
Population modelling of Svalbard barnacle goose by Trinder et al. (2005) considered the loss of 350 to 1,000 adults 
annually of a (then) 27,000 strong Scottish population to lead to a stable to slightly decreasing population. Since 2005 
the population has continued to grow substantially (Holt et al., 2012), making it particularly unlikely that additional 
mortality of seven annual collisions equates to a significant impact. Based on the very small predicted increase in adult 
mortality during passage migration and in light of the PVA modelling considerations, collision risk is evaluated as a 
negligible impact as any impact is likely to lie within the limits of natural variation. 

Passage migration 

Negligible impact 
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Shelduck Passage migration 

The predicted annual mortality for shelduck is one bird at 98% avoidance, assuming the non-breeding Great Britain 
population of 61,000 birds moves twice a year through a corridor extending from Orkney to Kent (Wright et al., 2012). 
Predicted annual collisions represent <0.01% of the background population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Tufted duck Passage migration 

The predicted annual mortality for tufted duck is one bird at 98% avoidance, assuming the wintering Great Britain 
population of 110,000 birds moves twice a year through a corridor extending from Orkney to Kent (Wright et al., 2012). 
The species is of amber concern (Eaton et al., 2009) due to its decline at a European level.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Long-tailed 
duck 

Passage migration 

The predicted annual mortality for long-tailed duck is less than one bird at 98% avoidance, assuming the wintering 
Great Britain population of 11,000 birds moves twice a year through a corridor extending from Shetland to the Farne 
Islands (Wright et al., 2012). The species is of global concern (status Vulnerable; International Union for Conservation 
of Nature (IUCN), 2012) due to its decline at a European level. Predicted annual collisions represent <0.01% of the 
background population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible magnitude.  

Passage migration 

Negligible impact 

Common 
scoter 

Passage migration 

The predicted annual mortality for common scoter is one bird at 98% avoidance, assuming the wintering Scottish 
population of 30,000 birds (upper range of estimate, Forrester et al., 2007) moves twice a year through a corridor 
extending from Orkney to the Farne Islands (Wright et al., 2012). Predicted annual collisions represent less than 0.01% 

Passage migration 

Negligible impact 
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of the background population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Goldeneye Passage migration 

The predicted annual mortality for goldeneye is less than one bird at 98% avoidance, assuming the wintering Great 
Britain population of 20,000 birds moves twice a year through a corridor extending from Orkney to Norfolk (Wright et 
al., 2012). Predicted annual collisions represent less than 0.01% of the background population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Gannet  Breeding season 

The predicted breeding season collision mortality for breeding adult gannets at 99% avoidance is 315 (see Appendix 
15A, Table 15A.29), assuming 100% of birds in adult plumage are breeding). This was compared to the baseline adult 
mortality rate of the population, estimated at 8.1% (Wanless et al., 2005). Assuming collision mortality is additional to 
other causes of death, this equates to respective mortality increases of 3.34% for the regional and 0.89% for National 
(UK) breeding populations (see Appendix 15A, Table 15A.30).  

The majority of gannets recorded in the Development Area during the breeding season are likely to originate from the 
Bass Rock colony in the Firth of Forth (Hamer et al., 2011). Assigning the predicted mortality of 315 adult breeding 
birds to this colony of 55,482 pairs results in an increased adult mortality of 3.51%. 

A population model for gannets in the British Isles (WWT Consulting, 2012) has assessed the potential numbers that 
could be removed from the population without a high risk of population decline (before the average population growth 
rate will fall to 1, equivalent to stability). This has estimated a harvest of 2,000 birds per year for the Bass Rock colony 
and 10,000 for the British and Irish population. The estimated mortality for the Wind Farm for the breeding season 
(315 gannets, at 99 % avoidance, see Appendix 15A, Tables 15A.29) falls well within this limit.  

The assessment considered a VOR of high sensitivity and operational collision risk impacts of high (regional) to 
moderate (national) magnitude. However, population modelling indicates that the annual collision rate for the project 
individually would have to be six times higher than currently estimated in order for the regional population’s growth 
rate to be reduced to a stable (i.e. no longer growing) level. It is concluded that the annual collision estimate for the 

Breeding 

Minor impact 

 

Non-breeding 

Negligible impact 
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breeding season represents a small scale change, at worst slightly suppressing the positive growth rate of the gannet 
population (regionally as well as nationally) and therefore within acceptable limits. Collision risk is therefore evaluated 
as a minor impact. 

Non-breeding season 

Outside the breeding season, the predicted annual collision mortality of gannets is 13 individuals (all age classes) at 
99% avoidance (see Appendix 15A, Table 15A.33). This represents less than 0.1% of the regional and North Sea 
populations (see Appendix 15A, Table 15A.33).  

The assessment considered a VOR of high sensitivity and operational collision risk impacts of negligible magnitude. 
Based on the very small proportion of the background population predicted to be affected through annual collisions, 
collision risk is evaluated as a negligible impact.  

Oystercatcher Passage migration 

The predicted annual mortality for oystercatcher amounts to three birds at 98% avoidance, assuming a population of 
200,000 birds moving twice a year through a corridor extending from Orkney to Kent. These birds are made up of 
British breeding birds remaining in the UK during winter as well as mainland Europe and Scandinavian (largely 
Norwegian) birds wintering in the British Isles (Delany et al., 2009). The nominate species appears to be in decline 
across much of its range since the 1990s, as evidenced by decreasing numbers across a range of key wintering sites in 
The Netherlands and the UK (Delany et al., 2007). Predicted annual collisions represent less than 0.01% of the 
background population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Golden plover Passage migration 

The predicted annual mortality for golden plover amounts to 36 birds at 98% avoidance, assuming the entire Icelandic 
population of 930,000 birds migrates through a corridor between Shetland and southwest Ireland twice a year. This 
population appears to be stable (Delany et al., 2009). In reality the background population of golden plovers potentially 
migrating through the Development Area is substantially higher as both populations from northwest Europe (including 
the British Isles) and northern Europe move to and from staging and wintering areas across the North Sea (Delany et 
al., 2009). Annual collision estimates represent less than 0.01% of the Icelandic population alone.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 

Passage migration 

Negligible impact 
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magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Ringed plover Passage migration 

The predicted annual mortality for ringed plover amounts to one bird at 98% avoidance, assuming a population of 
73,000 birds (total nominate hiaticula population) moving twice a year through a corridor extending from Orkney to 
Kent (adapted from Wright et al., 2012). In reality the background population is much larger (and much more complex), 
with substantial numbers of ringed plovers from northeast Canada, Greenland and northern Scandinavia moving 
through the British Isles on spring and autumn migration (Wright et al., 2012). Predicted annual collisions represent 
less than 0.01% of the background population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Curlew Passage migration 

The predicted annual mortality for curlew is two birds at 98% avoidance, assuming the entire Scottish wintering 
population of 85,700 birds (Forrester et al., 2007) migrates through a corridor stretching from Shetland to the Farne 
Islands twice a year. These birds originate from the European breeding population of the nominate species, which is 
decreasing (Delany et al., 2009). Annual collision estimates represent less than 0.01% of the wintering population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Knot Passage migration 

The predicted annual mortality for knot amounts to five birds at 98% avoidance, assuming half the Icelandic population 
(450,000 birds, Stroud et al., 2004) migrates through the North Sea twice a year through a corridor stretching from Fife 
Ness to southern Norway. The Icelandic population is decreasing (Delany et al., 2009). Annual collision estimates 
represent less than 0.01% of the background population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 
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Dunlin Passage migration 

The predicted annual mortality for dunlin amounts to eight birds at 98% avoidance, assuming roughly a third of the 
population (350,000 birds) from Iceland and Greenland (940,000 - 960,000 birds, 21,000 - 45,000 birds respectively; 
Delany et al., 2009) migrates through the North Sea twice a year, through a corridor stretching from Lewis (Western 
Isles) to the Firth of Forth. Both populations appear to be stable (Delany et al., 2009), though the non-breeding 
population in the UK is Red-listed due to long term declines. Annual collision estimates represent less than 0.01% of 
the Icelandic population alone.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Purple 
sandpiper 

Passage migration 

The predicted annual mortality for purple sandpiper is less than one bird at 98% avoidance, assuming the entire Great 
Britain wintering population of 13,000 birds (Holt et al., 2012) migrates through a corridor stretching from Lewis 
(Western Isles) to the Firth of Forth twice a year. This population consists of birds from Arctic Canada and northeast 
Greenland (population possibly decreasing, Delany et al., 2009) and northern Europe and western Siberia (population 
probably stable, Delany et al., 2009). Annual collision estimates represent less than 0.01% of the wintering population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Passage migration 

Negligible impact 

Grey phalarope Passage migration 

The predicted annual mortality for grey phalarope is less than one bird at 98% avoidance, assuming a population of 50 
birds (upper range of estimate, Forrester et al., 2007) migrates through a corridor stretching from Lewis (Western Isles) 
to the Firth of Forth on autumn passage. Birds recorded in the Development Area during that time of year are likely 
part of a very large migration movement of approximately one million birds from the Canadian, Greenland and 
Icelandic populations, which largely takes place across the Atlantic, west of the British Isles. Peak numbers recorded off 
the Scottish west and north coast tend to coincide with westerly gales, making it likely that birds recorded in the 
Development Area are part of this migratory movement in this time of year (the population breeding in Europe is very 
small and unlikely to contribute significantly to the autumn passage population). Delany et al. (2009) indicate the 
Nearctic population to be decreasing. Annual collision estimates represent less than 0.01% of the autumn passage 

Passage migration 

Negligible impact 
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population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background population predicted to be affected through annual 
collisions, collision risk is evaluated as a negligible impact.  

Arctic skua There are no breeding colonies within foraging range of the Development Area. Arctic skuas were recorded in the Boat-
based Survey Area between the months of July to October only (see Appendix 15A, Figure 15A.20) and all are likely to 
be autumn passage migrants. Collision risk has been assessed only during the autumn passage period. Insufficient data 
was recorded during boat-based surveys for use in collision-risk modelling, so instead the migration model (Wright et 
al., 2012) was used. Arctic Skuas breeding further north in Scotland and elsewhere in northern Europe are thought to 
migrate through the North Sea to wintering areas off the coasts of Europe, Africa and possibly South America (Wright 
et al., 2012). Spring passage migration is mainly along the west coast of Scotland rather than the North Sea (Forrester 
et al., 2007). 

Passage migration 

The estimated annual collision mortality at 98% avoidance is one bird (see Appendix 15A, Table 15A.32). The Scottish 
Autumn passage is estimated at 1,000 – 10,000 birds (Forrester et al., 2007). The North Sea autumn passage 
population may include breeding birds from the UK, Norway, Sweden and the Faeroe Islands, an estimated 25,900 
birds (based on BirdLife International, 2004). The predicted collision mortality during the autumn passage period 
represents a proportion of 0.02% of the Scottish passage population (based on the mid-point of the estimate at 5,500 
birds) and 0.01% of the North Sea population.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background populations predicted to be affected through annual 
collisions, which are considered to fall within the limits of natural variation, collision risk is evaluated as a negligible 
impact.  

Passage migration 

Negligible impact 

Great skua There are no breeding colonies within foraging range of the Development Area. Great skuas were recorded at the Boat-
based Survey Area between the months of June to December (see Appendix 15A, Section 15A.3.2.12) and all are likely 
to be autumn passage migrants. Collision risk has been assessed only during the autumn passage period. Insufficient 
data was recorded during boat-based surveys for use in collision-risk modelling, so instead the migration model 
(Wright et al., 2012) was used. Passage birds from Scottish and more northerly breeding colonies are seen most 
commonly in autumn along the east coast. The main wintering areas are from the Celtic Sea to the Atlantic Ocean off 
the west coast of Africa and the Western Mediterranean (Forrester et al., 2007). Spring passage migration is mainly 

Passage migration 

Negligible impact 
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along the west coast of Scotland rather than the North Sea (Forrester et al., 2007). 

Passage migration 

The estimated annual collision mortality at 98% avoidance is two birds (see Appendix 15A, Table 15A.32). The predicted 
collision mortality during the autumn passage period represents a proportion of 0.02% of the regional passage 
population (10,750 birds, see Appendix 15A, Section 15A.3.2.12) and 0.02% for the North Sea passage population 
(12,200, see Appendix 15A, Section 15A.3.2.12).  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of negligible 
magnitude. Based on the very small proportion of the background populations predicted to be affected through annual 
collisions, which are considered to fall within the limits of natural variation, collision risk is evaluated as a negligible 
impact.  

Kittiwake Breeding season 

The predicted breeding season collision mortality for kittiwakes (all age classes) at 98% avoidance is 24 birds (see 
Appendix 15A, Table 15A.29). Based on a stable age structure from a population model for the regional population with 
potential connectivity to the Development Area (see Appendix 15B, Table 15B.6), 74.4% of birds observed during the 
breeding season are estimated to be breeding adults (given that the juvenile age class is confined to the nest at that 
time), giving 18 collisions of breeding adults. This was compared to the baseline adult mortality rate of the population, 
estimated at 12% (Harris et al., 2000; see Appendix 15B, Table 15B.4 for justification to use this source for adult 
survival rate). Assuming collision mortality is additional to other causes of death, this equates to respective mortality 
increases of 0.14% and 0.02% for the regional and National breeding populations (Appendix 15.A, Table 15A.31).  

Just considering predicted collision mortality during the breeding season, however, is likely to under-estimate the 
impact on the regional breeding population of kittiwakes, as birds from this population might also be at risk of collision 
during the post-and non-breeding season. Thus a PVA was carried out considering the potential impact of collisions 
throughout the year on the regional breeding population. The population model was based on empirical estimates of 
demographic parameters (rates of survival and reproduction) from regional populations with potential connectivity to 
the Development Area. Full details are included in Appendix 15B (Section 15B.3.2). The baseline population model 
predicted a declining population (Appendix 15B, Figure 15B.2) which was considered to be consistent with observed 
trends of kittiwakes at sites within the regional population, and also with current information on the status of 
kittiwakes in Scotland. The population baseline modelling in fact suggested that there is more than a 70% chance of the 
kittiwake population declining by 50% (Appendix 15B, Figure 15B.2), so that a decline of this magnitude may be 
considered as a ‘likely’ event (IPCC, 2010). Declines have been driven by declines in the abundance of sandeels, the 
main prey species of kittiwakes during the breeding season, the latter affected by fishing effort and increases in sea 

Breeding 

Minor impact 

 

Post-breeding and 
non-breeding 

Negligible impact 
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surface temperatures (Frederiksen et al., 2004). 

The estimated number of kittiwake collisions per year at the Inch Cape Offshore Wind Farm is 548 birds of all age 
classes (Appendix 15B, Table 15B.8). Outside the breeding season, kittiwakes using the Development Area are likely to 
include birds from other breeding populations as well as local breeding birds, so not all these collisions will affect the 
regional breeding population. GPS tracking of kittiwakes from the Isle of May has revealed that many of the birds that 
breed in this region winter in the Atlantic Ocean (including the far west), with a substantial proportion (>50% of those 
tracked) having moved out of the North Sea region by early September (Bogdanova et al., 2011; Frederiksen et al., 
2012). Many of the kittiwakes recorded within the Development Area during the post-breeding and winter periods are 
likely to derive from Arctic and sub-Arctic breeding colonies (Frederiksen et al., 2012). Therefore, collision mortality 
was incorporated into the PVA under assumptions that (i) 100% of birds recorded during the breeding, post-breeding 
and non-breeding periods, belonged to the regional breeding population; and an alternative scenario (ii) where 100% 
of birds in the breeding season, 50% of birds in the post-breeding season, and 25% of birds in the non-breeding season 
were from the regional breeding population. At 98% avoidance, the predicted annual mortality of kittiwakes from the 
regional population under scenario (ii) is 246 birds (Appendix 15B, Table 15B.8). These two scenarios were also 
considered using the collision estimate derived with an avoidance rate of 99%. Introduction of a 99% scenario increases 
the range of annual mortality estimates for inclusion in the PVA, and reflects the fact that, at the time of writing, 
Marine Scotland and SNH are reviewing the evidence for seabird avoidance rates. The projected trends of the regional 
kittiwake population under these four scenarios of collision mortality, compared with the baseline model with no 
collision mortality, are shown in Appendix 15B, Figure 15B.3.  

The effects of a range of additional mortalities (equivalent to 123 – 1,000 birds per year, representing the mortality 
level from the least precautionary of the four collision estimate scenarios, to one which was almost double that from 
the most precautionary of these scenarios) on the probability of the population declining to a range of thresholds, are 
shown in Appendix 15B, Figures 15B.2 and 15B.3. For all scenarios, there is relatively little effect of additional mortality 
on the probability of decline by up to 25% (see Appendix 15B, Figure 15B.3). This is largely because of the high 
probability of decline to such thresholds even in the absence of additional mortality. However, for thresholds of 50% 
and 75% decline, additional mortality has a more marked effect on the probability of attaining a decline of such 
magnitude, although this is strongly influenced by the level of additional mortality. Thus, additional mortalities 
equivalent to removing 123 - 400 birds from the starting population increase the likelihood of such declines by c.2% - 
4% (equivalent to being ‘very unlikely’ under the IPCC guidance – IPCC, 2010), with no apparent increase in this risk 
over this range of additional mortality (see Appendix 15B, Figure 15B.3). This range encompasses three of the four 
scenarios considered for the additional mortality resulting from the estimated collisions (i.e. all but the most 
precautionary scenario of 98% avoidance and all birds killed throughout the year originating from the regional 
population). Higher levels of additional mortality produce a greater increase in the likelihood of the population 
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experiencing declines of 50% to 75%, with the most precautionary collision mortality scenario (i.e. 98% avoidance and 
all estimated collisions during all seasons affecting birds from the regional breeding population) producing an increase 
of c.7% - 8% in the likelihood of such declines (Appendix 15B, Figure 15B.3). 

The assessment considered a VOR of high sensitivity and operational collision risk impacts of low (regional) to 
negligible (national) magnitude. Evaluation of predicted mortality from collisions represents a negligible impact on the 
national kittiwake breeding population based on the very small proportion of the background populations predicted to 
be affected. 

Evaluation of collision impacts predicted by the PVA, considered that predicted mortality from collisions at the Wind 
Farm represents a minor impact on the regional kittiwake breeding population. This conclusion takes into account: 

(i) the context of a declining population, with baseline population modelling (no additional mortality from collisions) 
suggesting there is more than a 70% chance of a 50% decline; 

(ii) the effect of collisions during the breeding, post-breeding and non-breeding season on the regional breeding 
population. Given the evidence that kittiwakes from the regional population disperse into the Atlantic Ocean outside 
the breeding season (Bogdanova et al., 2011; Frederiksen et al., 2012), it is highly unlikely that all predicted annual 
collisions (total of 548 birds) will affect the regional breeding population. GPS tracking indicates that more than 50% of 
breeding birds leave the North Sea by early September, so a scenario where 50% of collisions during the post-breeding 
and 25% of those during the non-breeding season is more realistic. This predicts and annual mortality of 246 birds from 
the regional breeding population; 

(iii) examination of the impact of additional mortality on the probability of population decline, suggests that across the 
range of 100 to 400 birds (from the starting population), there is a 2% - 4% increase in the likelihood of population 
declining by 50% or 75%. Furthermore, over this range of additional mortality there is no discernible increase in the 
level of population impact as the additional mortality increases, so that impacts remain relatively small across this 
range. Therefore over this range of additional mortality, the additional impact on an already declining population will 
be minimal. 

Post-breeding season 

At 98% avoidance the estimated collision mortality for kittiwakes is 365 individuals (see Appendix 15A, Table 15A.32). 
Based on a stable age structure from a population model the regional breeding population is considered to consist of 
181,832 birds (see Appendix 15B, Table 15B.7), of which the collision estimate represents a proportion of 0.2%.  

Studies by Bogdanova et al. (2011) and Frederiksen et al. (2012) indicate that the kittiwake post-breeding season in the 
North Sea is characterised by a high level of flux, with a substantial proportion of British breeding birds moving into the 
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Bird species Assessment of Collision Risk  Conclusion  

Atlantic and birds from northern European populations moving into the North Sea. Similarly, estimates by Skov et al. 
(1995) show that the North Sea population nearly doubles in size between the breeding and non-breeding season, 
indicating a substantial flux between seasons. Therefore, any predicted impact from collision on the kittiwake regional 
post-breeding population is likely to be distributed across many different populations and unlikely to impact any of 
those significantly.  

The assessment considered a VOR of high sensitivity and operational collision risk impacts of low magnitude. Based on 
the very small proportion of the background populations predicted to be affected through annual collisions, which are 
considered to fall within the limits of natural variation, collision risk is evaluated as a negligible impact. 

Non-breeding season 

At 98% avoidance the estimated collision mortality for kittiwakes in the non-breeding season is 158 individuals (see 
Appendix 15A, Table 15A.32). This represents a proportion of 0.19% of the regional population at 84,000 and 0.02% for 
the North Sea population at 1,032,690 birds (see Appendix 15A, Table 15A.35).  

It is considered that the regional non-breeding population is probably much larger than the previously identified 
84,000 kittiwakes and probably extends into the northern and central North Sea. Areas to the north of the 
Development Area (Moray Firth, Orkney, Fladen Ground) support up to 187,500 birds, with areas to the south (Dogger 
Bank, Barmade Bank to Silver Pit) supporting up to 202,000 birds (Skov et al., 1995). Considering the very large 
numbers of kittiwakes present in the North Sea originating from a range of different populations (Bogdanova et al., 
2011; Frederiksen et al., 2012) and the species capacity to cover large distances throughout the non-breeding season, 
it is likely this results in a high turnover of birds in the Development Area. Therefore any impact from collisions on the 
non-breeding regional population is predicted to be distributed across a much larger population of at least several 
hundred thousand birds present in the northern North Sea.  

The assessment considered a VOR of high sensitivity and operational collision risk impacts of low (regional) to 
negligible (North Sea) magnitude. Based on the very small proportion of the background populations predicted to be 
affected through annual collisions, which are considered to fall within the limits of natural variation, collision risk is 
evaluated as a negligible impact. 

Lesser black-
backed gull 

Breeding season 

Lesser black-backed gulls were recorded in exceedingly low numbers in the Boat-based Survey Area during the 
breeding season (see Appendix 15A, Section 15A.3.2.9). There were only four records of this species in flight in the 
Development Area during the breeding season on which to base flight densities (see Appendix 15A, Table 15A.26). 
Using such a small sample to calculate flight density within the Boat-based Survey Area is not considered to be robust 

Breeding 

N/A 

 

Non-breeding 
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Bird species Assessment of Collision Risk  Conclusion  

(density is not likely to be significantly different to zero) and the output of the collision risk model for such a small 
sample is likely to be unreliable and over-estimate collision mortality. Given the extremely low level of flight activity it 
is considered that the species is highly unlikely to be at risk of collision during the breeding season. 

Non-breeding season 

The majority of lesser black-backed gulls breeding in the UK migrate south to winter in coastal areas of Iberia and 
northwest Africa (Wright et al., 2012). No birds were recorded at the Development Area during bird surveys outside 
the breeding season and therefore the species is not at collision risk at this time. 

N/A 

Herring gull Breeding season 

Herring gull observations in the Development Area during the breeding season were exceedingly low (see Appendix 
15A, Table 15A.26). Using such a small sample to calculate flight density within the Boat-based Survey Area is not 
considered to be robust (density is not likely to be significantly different to zero) and the output of the collision risk 
model for such a small sample is likely to be unreliable and over-estimate collision mortality. Herring gulls were 
particularly uncommon in the Boat-based Survey Area during the breeding season (see Appendix 15A, Section 
15A.3.2.10). Given the extremely low level of flight activity it is considered that the species is unlikely to be at risk of 
collision during the breeding season. 

Non-breeding season 

The predicted collision mortality for herring gulls at 98% avoidance is 54 birds (see Appendix 15A, Table 15A.32). 
Assuming all birds are adults and collision mortality is additional to other causes of death, this equates to a proportion 
of 0.03% for the regional and 0.01% for the North Sea winter populations (see Appendix 15A, Table 15A.36).  

The assessment considered a VOR of high sensitivity and operational collision risk impacts of negligible magnitude. 
Based on the very small proportion of the background populations predicted to be affected through annual collisions, 
which are considered to fall within the limits of natural variation, collision risk is evaluated as a negligible impact.  

Breeding 

N/A 

 

Non-breeding 

Negligible impact 

Great black-
backed gull 

Breeding season 

There were only two observations of great black-backed gull in flight in the Development Area during the breeding 
season on which to base flight densities (see Appendix 15A, Table 15A.26). Using such a small sample to calculate flight 
density within the Boat-based Survey Area is not considered to be robust (density is not likely to be significantly 
different to zero) and the output of the collision risk model for such a small sample is likely to be unreliable and over-
estimate collision mortality. Given the extremely low level of flight activity it is considered that the species is unlikely to 

Breeding 

N/A 

 

Non-breeding 

Negligible impact 
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Bird species Assessment of Collision Risk  Conclusion  

be at risk of collision during the breeding season. 

Non-breeding season 

The predicted collision mortality for great-black-backed gulls at 98% avoidance is 147 individuals (see Appendix 15A, 
Table 15A.32). Assuming all these are adult birds, the predicted collision estimate represents a proportion of 0.68% of 
the regional and 0.05% of the North Sea populations (see Appendix 15A, Table 15A.37). However, it has been known 
that many of the great black-backed gulls wintering on the east coast of Britain originate from Norway and Russia, with 
birds arriving from late July onwards (Coulson et al., 1984). Ringing recoveries indicate that the majority of the British 
breeding population remains close to breeding areas during the winter (Wernham et al., 2002), so birds using the 
Development Area during the non-breeding season are likely to comprise a mixture of local breeding birds and 
Norwegian/Russian birds. The proportion of local birds versus visitors is unknown, but given the small east coast 
breeding population, immigrants are likely to outnumber local birds.  

The assessment considered a VOR of moderate sensitivity and operational collision risk impacts of moderate (regional) 
to negligible (North Sea) magnitude. Based on the small proportion of the background populations predicted to be 
affected through annual collisions (considered to fall within the limits of natural variation), collision risk is evaluated as 
a negligible impact. 
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15.6.3 Effects of Decommissioning 

162 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from the Department of Energy and Climate Change prior to 

implementation. 

15.7 Impact Assessment - Offshore Export Cable Corridor 

163 This section presents the ornithological impact assessment for the Offshore Export Cable 

Corridor. The Offshore Export Cable Corridor runs from the south of the Development Area 

to MHWS at the landfall options at Cockenzie/Seton Sands in East Lothian (Figure 15.1). 

15.7.1 Ornithological Characteristics of the Offshore Export Cable Corridor 

164 The Offshore Export Cable Corridor crosses four broadly differing marine environments, 

defined by their geographical location, bathymetry and associated bird assemblages. These 

are described below: 

 Through the initial part of the Offshore Export Cable Corridor, in the deeper waters 

(approximately >50 m) between the Development Area and the mouth of the Firth of 

Forth, important numbers of seabirds occur over large areas during the breeding season, 

originating from colonies on the Forth Islands, the Fife, Angus and southeast Scotland 

coastline (Appendix 15A; Mainstream Renewable Power, 2012: (Chapter 12 and 

appendices); Seagreen, 2012: (Chapter 10 and appendices)). Nationally and regionally 

important seabird numbers occur in this area in the non-breeding season (Skov et al., 

1995; Kober et al., 2010). 

 Where the corridor is situated within the Firth, on the Rath Grounds between the Isle of 

May and North Berwick (approximately 50 m - 20 m depth) important concentrations of 

seabirds associated with the Forth Islands SPA are present, particularly in close proximity 

to the colonies for which marine SPA extensions have been designated. Important 

seabird numbers occur in this area during the non-breeding season (Skov et al., 1995, 

Kober et al., 2010), as well as eider and red-throated diver (Dean et al., 2003 and 2004; 

Wilson et al., 2006). 

 In the shallower waters, roughly a triangle between Gullane, the South Channel and 

Cockenzie, the habitat is distinctly different with water depth largely between 

approximately 20 m and 5 m. Important bird numbers present here are species likely 

originating from the southern section of the Forth Islands SPA colonies (Fidra, The Lamb, 

Craigleith). During the non-breeding season this area is important for a range of species, 

particularly seaducks, scoters, red-throated diver and grebes (Dean et al., 2003 and 2004; 

Wilson et al., 2006, Holt et al., 2012). 

 Finally, within the last section of the Offshore Export Cable Corridor, corresponding with 

the near-shore area (including the intertidal) roughly between water depth of five metres 
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and MHWS, a mixture of seaducks, divers and grebes are found in the shallower waters, 

with waders, ducks and other wildfowl present between low and high tide marks 

(depending on the state of the tide). Many species present, particularly during winter 

months, are qualifying interests of the Firth of Forth SPA, although some seabird species 

such as auks and gulls may also utilise near-shore and intertidal habitats, and may be part 

of more distant SPAs. 

165 To take into account these broad habitat differences, the assessment has been divided in 

two main parts of the Offshore Export Cable Corridor (i) the Offshore Export Cable Corridor 

between the Development Area and the near-shore and (ii) the Offshore Export Cable 

Corridor between the near-shore and MHWS (and therefore including intertidal). 

166 Details of the sensitivity of VORs used for the assessment of Offshore Export Cable Corridor 

are provided in Tables 15.8 (between the Development Area and the near-shore area) and 

15.9 (near-shore area (including intertidal)) above, and as described in Section 15.5.2.  

15.7.2 Effects of Construction 

167 Several construction scenarios for the Offshore Export Cable are under consideration (see 

Chapter 7), of which only the worst case scenario relevant for ornithological receptors is 

considered in this assessment. Worst case is defined here as the scenario with the largest 

spatial ( the widest part of the corridor, 1,400) and temporal extent (phased construction of 

cable potentially phased over three years, totalling nine months (Development Area to near-

shore) and six months (near-shore and intertidal), and requiring the maximum number of 

cables (six), details of which are included in Table 15.3. Full details of the potential 

installation procedures and required equipment for cable laying across the intertidal area 

are provided in Chapter 7 (see Section 7.9.3). Potential effects associated with the 

construction of the Offshore Export Cable are: 

 Direct habitat loss (including intertidal areas) due to construction of the Offshore Export 

Cable; 

 Disturbance due to increased vessel/vehicle traffic and construction activities; and 

 Indirect impacts of cable installation on bird communities due to impacts on benthic and 

natural fish species.. 

168 Each of the resulting potential effects on ornithological receptors is considered separately, 

first for the section of the Offshore Export Cable Corridor from the Development Area to 

near-shore (1.5 km from MHWS), and then from near-shore to MHWS. Where appropriate, 

the potential effects on VORs are considered for a particular time of year, depending 

whether they are present over winter, during the breeding season, post-breeding or year-

round; i.e. for the breeding and post-breeding season only seabirds are considered, whereas 

for the non-breeding season, species of near-shore and intertidal habitats are included as 

well. 
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Direct Habitat Loss - Development Area to Near-shore  

169 For the subtidal Offshore Export Cable, direct temporary disturbance of habitats will be 

restricted to a narrow strip along the Offshore Export Cable Corridor which equates to three 

per cent of the total Offshore Export Cable Corridor. Where cable burial equipment is used, 

this area of disturbance will be associated with the compression of sediments beneath the 

plant over the trench affected width of six metres. Within this trench affected area, a trench 

of one metre width will be excavated. Direct temporary habitat loss will therefore be of very 

limited extent and highly localised.  

170 The assessment considered VORs of all sensitivities in all seasons, and direct habitat loss 

impacts of Offshore Export Cable laying during construction to be of negligible magnitude 

due to the very localised and short-term effects of such habitat loss, effectively representing 

a very slight change to baseline conditions. Therefore, direct habitat loss during construction 

on all VORs during all seasons is evaluated as a negligible impact, with any effects predicted 

to lie within the limits of natural variation of a dynamic seabed ecosystem. 

Indirect Impacts on Bird via Prey Species - Development Area to Near-shore  

171 During the installation of the Offshore Export Cable, indirect effects on bird communities 

through impacts on prey availability may occur. The impacts on prey species are assessed in 

Chapter 12 and Chapter 13, (see Section 13.7.1) and may result from temporary habitat 

disturbance, increase in SSC and deposition, and noise related disturbance for natural fish. 

Cable laying and burying affect comparably very discrete and limited areas, sediment plumes 

are low and localised ( see Chapter 12 and Chapter 13). It is considered highly unlikely that 

seabird communities would be affected as impacts would not significantly extend beyond 

the Offshore Export Cable Corridor or be of sufficient scale to impact prey abundance or 

distribution.  

172 The assessment considered all VORs of all sensitivities in all seasons and indirect 

construction disturbance via impacts on fish prey of negligible magnitude, as any impacts in 

relation to the Offshore Export Cable are very small in relation to the VOR’s foraging ranges, 

and are short-term (with disturbed sediments resettling within hours at worst) and 

reversible. The impact is therefore considered to represent no more than a slight change 

from baseline conditions, with any effects to lie within the limits of natural variation, and 

evaluated as negligible.  

Direct Disturbance - Development Area to Near-shore  

173 Approximately 30 vessel movements per cable are predicted to be required during 

construction. Characteristic rates for laying are approximately 500 m per hour. Cable laying 

and activities related to this will be 24 hour operations. Overall, this level of vessel activity 

would represent a fractional increase over and above existing traffic levels (see Chapter 19, 

and Figures 19.10 and 19.11), and would only cause localised and temporary disturbance 

effects over a period of nine months (see Table 15.3). 
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174 As a worst case scenario, direct disturbance through construction activity could result in the 

complete avoidance of the cable laying vessel(s) out to a given range by all the individuals of 

one or more species for the duration of the activity. 

Breeding and Post-breeding Seasons 

175 The species (VORs) most susceptible to disturbance (based on ratings as per Furness and 

Wade, 2012) present between the Development Area and the near-shore during the 

breeding season are shag, eider, razorbill and guillemot. Of these, eider and shag are largely 

absent from the deep water offshore section between the Development Area and the Isle of 

May (Mainstream, 2012: Appendix 12.1). Observations during the boat-based surveys during 

2010-12 clearly show the proportion of auks in flight to be minimal (less than one per cent 

April - June (see Appendix 15A, Tables 15A.3.4, 15A.3.5 and 15A.3.6), with very few birds 

actively taking off due to the approaching survey vessel. Given observations on flight 

behaviour of auks, it is therefore considered particularly precautionary to assume that 

during the breeding season these species could be disturbed in a 500 m radius around the 

cable laying vessel (which travels at a much lower speed). 

176 Assuming a 500 m disturbance zone, at any given moment in time approximately 0.8 km2 of 

sea surface is likely to be affected by the presence of a construction vessel, during cable 

laying.  

177 Disturbance in the breeding season could potentially be buffered by a large foraging range, 

i.e. activities which disturb species with a restricted foraging range are likely to have a larger 

impact than the same activities would have on a wide-ranging bird species. Of the species 

under consideration here, shag is particularly restricted in its range during the breeding 

season, with a mean foraging range of 5.9 km ± 4.7 km (Thaxter et al., 2012), equating to an 

available sea surface area of 353 km2. Within its range however, the species is considered to 

moderately flexible in its habitat use (Furness and Wade, 2012). Based on a vessel 

disturbance zone of 0.8 km2, at any given moment in time during the breeding season a 

cable laying vessel could potentially affect 0.2 - 0.4 per cent of a shag’s theoretically 

available foraging range for island colonies (e.g. Isle of May) and coastal colonies 

respectively (as a result of directional restrictions due to the presence of landmass).  

178 Assuming a similar scenario for eider – a species for which limited information on foraging 

range is available – an equally small level of proportional overlap between vessel 

disturbance zone and foraging range is expected. 

179 Razorbill and guillemot tend to forage much further offshore, with inshore feeding 

comparatively scarce, although large aggregations occur at sea in the vicinity of breeding 

colonies in the Firth of Forth. Both species are considered less sensitive to direct disturbance 

due to much larger foraging ranges, enabling exploitation of alternative resources in the 

wider, non-impacted area. Both species are considered moderately flexible in their habitat 

use (Furness and Wade, 2012). Due to both species’ large foraging range it follows that any 

potential impact from direct disturbance during this time of year is likely to be substantially 

less than for shag and eider. 
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180 During the post-breeding season (July - August) for razorbill and guillemot, large numbers of 

parent birds accompany their fledged chicks offshore. Important post-fledging aggregations 

are expected to occur throughout the Offshore Export Cable Corridor during this time of 

year. During this period individuals of both species are largely flightless – adults undergo 

moult, chicks are not capable of flight yet. As a result birds’ reaction to nearby disturbance 

involves escape diving and actively swimming away. Observations during boat-based seabird 

surveys indicated that disturbance distances – leading to escape dives - were small, and did 

not appear to extend beyond 100 m from the vessel. Regular disturbance of small chicks in 

particular could, in theory, lead to a decrease in survival rate. Camphuysen (2002) however, 

indicates that guillemot parent-chick combinations travelled large distances of up to 50 km a 

day after leaving the colony, moving into the central North Sea. It follows that turnover in 

these birds within the Offshore Export Cable Corridor is very high, and any disturbance 

impact on guillemot and razorbill in the post-breeding season due to cable laying activities is 

likely to be distributed across a very large transitory population, rather than a fixed 

population dependent on a particular area of sea. 

181 The assessment considered two VORs of high sensitivity in the breeding season (shag, eider) 

which are considered most susceptible to disturbance as well as most restricted in their 

foraging range, and direct construction disturbance of low magnitude, as any impacts are 

relatively small in relation to both VORs foraging ranges, and are short-term (at worst 

occurring intermittently in up to three breeding seasons) and reversible. The impact is 

therefore considered to represent no more than a slight change from baseline conditions, 

with any effects to lie within the limits of natural variation, and evaluated as negligible. It 

follows that for all other VORs which are similarly (razorbill, guillemot) or less susceptible 

(other VORs) to disturbance the evaluated impact is negligible. 

182 Furthermore, the assessment considered two VORs of high sensitivity in the post-breeding 

season (razorbill, guillemot) which are considered most susceptible to disturbance as well as 

largely flightless during that time of year, and direct construction disturbance of negligible 

magnitude, as any impacts are relatively small in relation to available foraging areas for both 

VORs, and are short-term (at worst occurring intermittently in up to three post-breeding 

seasons) and reversible. The impact is therefore considered to represent no more than a 

slight change from baseline conditions, with any effects to lie within the limits of natural 

variation, and evaluated as negligible. 

Non-breeding Season 

183 In the non-breeding season, seabirds tend to be less sensitive to disturbance as there is no 

requirement to attend a nest site, and species are likely to be able to forage over large 

areas.  

184 The assessment considered all VORs of all sensitivities in the non-breeding season and direct 

construction disturbance of negligible magnitude, as the spatial extent of any impact (up to 

500 m disturbance from a vessel) is very small in relation to available foraging areas during 

this time of year, and are short-term (at worst occurring intermittently in up to three non-

breeding seasons) and reversible. The impact is therefore considered to represent no more 
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than a slight change from baseline conditions, with any effects to lie within the limits of 

natural variation, and evaluated as negligible. 

185 For non-seabirds a range of species highly and moderately susceptible to disturbance occur 

within the Offshore Export Cable Corridor. Only the former category is considered here, 

under the assumption that any impact on moderately susceptible species will be similar or 

less than those for the most susceptible species. 

186 The VORs most susceptible to disturbance present within this part of the Offshore Export 

Cable Corridor during the non-breeding season are red-throated diver , common scoter, 

velvet scoter and goldeneye.  

187 Of these five species, red-throated diver, velvet scoter and common scoter are particularly 

easily disturbed, with the latter known to be flushed at one to two kilometres from 

approaching vessels (Dirksen et al., 2005; Kaiser et al., 2006). Goldeneye can take flight due 

to vessel presence at 0.5 – 1.0 km distance (Platteeuw and Beekman, 1994). Divers are 

especially sensitive to approaching boats and may dive or fly off when vessels are more than 

one kilometre away (Schwemmer et al., 2011). Given known flight behaviour of these 

species it is considered appropriate to assume that scoters could be disturbed in a two 

kilometre radius around the cable laying vessel and the other species up to one kilometre. 

188 Aerial surveys of the Firth of Forth, indicate that the distribution of all five species is largely 

restricted to shallow, inshore habitats, with important bird numbers occurring in relatively 

small areas (Dean et al., 2003 and 2004; Wilson et al., 2006; Dawson et al., 2008). The 

Offshore Export Cable Corridor overlaps with areas where such concentrations occur, 

particularly near Aberlady Bay, Gullane and Gosford Bay. Thus, in theory the presence of a 

cable laying vessel could disturb birds for the duration of construction activities where these 

take place within foraging habitats.  

189 The assessment focussed on the nature of the cable laying process. It is considered cable 

laying involves localised impact levels, and low levels of visual and auditory intrusion: the 

construction vessel will represent a short-term presence in any one area in the Offshore 

Export Cable Corridor, a maximum speed of 500 m an hour is to be maintained, and from a 

bird perspective the vessel ‘behaviour’ will therefore be predictable, lacking any sudden 

movements at high speed (e.g. sea ducks were found to habituate to offshore traffic in areas 

with designated shipping lanes, Schwemmer et al., 2011). Furthermore, the likely noise 

levels involved are expected to be low as the cable laying and jetting takes place on the 

seabed.  

190 The assessment considered the VORs of high sensitivity (red-throated diver, common 

scoter, velvet scoter, goldeneye) in the non-breeding season and direct construction 

disturbance of negligible magnitude, as the spatial extent of any impact (up to two kilometre 

disturbance from a vessel for both scoters, up to one kilometre for the other species) is 

small in relation to the available foraging areas during this time of year, are short-term (at 

worst occurring intermittently up to three non-breeding seasons) and reversible. The impact 
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is therefore considered to represent no more than a slight change from baseline conditions, 

with any effects to lie within the limits of natural variation, and evaluated as negligible. 

Near-shore to MHWS (including Intertidal) - Direct Habitat Loss  

191 The Offshore Export Cable landfall location will be within the intertidal area either near 

Cockenzie or Seton Sands, on the southern shore of the outer Firth of Forth (Figure 15.1). 

Full details of the cable laying options across the intertidal landfall areas are provided in 

Chapter 7 and the worst case scenario is presented in Table 15.3. In summary, within the 

chosen Offshore Export Cable Corridor up to six Export Cables will be installed in separate 

trenches. Each one metre trench will result in habitat disturbance from installation 

equipment of up to six metres, i.e. up to 36 m in total. In addition, two jointing pits are 

required, estimated at 100 m2 each.  

192 The worst case scenario considers the affected intertidal area at the Cockenzie beach 

landfall option to be 2,216 m2, which equates to two per cent of the total beach area 

measured from the Cockenzie Power station to East Cuthill Rocks. This is based on the tidal 

range at widest point of the beach, and therefore the Export Cable length across the 

intertidal area measures 56 m.  

193 Intertidal surveys showed that the habitat at the Cockenzie cable landfall survey area is 

divided into two main areas - classified as hard substratum and by mixed substrata 

respectively (see Chapter 12, Section 12.5.3). The mixed substrate ranged from sandy gravel 

on the upper to mid shore, to sandy gravel and cobbles on the mid to lower shore. The hard 

substrata in the northern half of the Cockenzie cable landfall survey area showed typical 

zonation for a rocky shore.  

194 The worst case scenario considers the intertidal area disturbed at Seton Sands beach landfall 

option is 14,636 m2 which equates to 1.1 per cent of total beach area measured from 

Wrecked Craigs to Fenny Ness (based on the Export Cable length across the intertidal area of 

401 m). The Seton Sands cable landfall area consists predominantly of fine sand habitats. 

Polychaete worms were present in large numbers down into the low shore and the bivalve 

mollusc, Angulus tenuis was present in numbers on the extreme low shore (see Section 

12.5.3). 

195 Recovery of sandy intertidal biotopes characterised by polychaetes is predicted to take 

between one to two years after installation impacts have ceased (Budd, 2008). Although it is 

likely from a technical feasibility perspective that installation in the chosen intertidal area 

will avoid areas of hard substrates, impacts to rocky/boulder habitats may occur and will be 

variable depending on installation methods used (e.g. directional drilling, mechanical 

cutting, etc.), with mechanical cutting considered the worst case in this aspect. Recovery is 

typically longer for rocky intertidal species (e.g. Fucoid seaweed species four to five years, 

limpets up to 20 years, but usually < 10 years, Hill et al., 1998), although prey items taken by 

wader species (e.g. littorinid gastropod molluscs and amphipod crustaceans) are more 

mobile and likely to recolonise rapidly.  
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196 The direct temporary habitat disturbance associated with Export Cable installation at Seton 

Sands and Cockenzie is therefore likely to be short to medium-term and predicted to be 

restored in the medium to long term.  

197 In terms of the impact of this temporary habitat loss on VORs, the intertidal area may be 

used for feeding or loafing by seaducks, grebes, divers and terns when submerged through 

the high tide. For these species, prey items are mobile fish and invertebrates and so 

intertidal habitat loss would be negligible. For species such as eider that take sedentary 

invertebrate prey species (mainly mussels), impacts will be of a very small magnitude since 

no important feeding habitat will be lost in the intertidal area.  

198 Impacts of habitat loss down to low tide, when habitats are exposed, have the potential to 

affect wader populations. The magnitude of this impact is likely to be affected by the relative 

availability and proximity of other suitable foraging habitats, although the effects of habitat 

loss will be dependent on the species and their site-fidelity, and whether affected individuals 

are familiar with these alternative sites. 

199 Stillman et al. (2005), for example, assessed the quality of the Humber estuary for nine 

shorebirds (namely dunlin, ringed plover, knot, redshank, grey plover, black-tailed godwit, 

bar-tailed godwit, oystercatcher and curlew). Their model predicted overwinter survival, 

based on shorebird distribution and the diets of each species. A two to eight per cent 

reduction in intertidal area decreased predicted survival rates in redshank, grey plover, 

black-tailed godwit, bar-tailed godwit and curlew. Stillman et al. (2005) stated that 

“Predicted survival rates were highest in dunlin and ringed plovers, the smallest species, and 

in oystercatchers, which consumed larger prey than the other species.” 

200 While certain wader species fly long distances during migration, studies have shown that 

once on their wintering grounds, many tend to move only short distances between roosts 

within an estuary (Rehfisch et al., 1996). In the Firth of Forth, studies have shown that 

movements within and through the estuarine complex of seven species of waders formed 

two groups: grey plover, turnstone, oystercatcher and redshank tended to stay within the 

same part of the estuary throughout the winter, whereas bar-tailed godwit, dunlin and knot 

ranged more widely (Symonds et al., 1984). 

201 Site-faithful species such as grey plover and turnstone may therefore be at relatively more 

risk from habitat loss, unless alternative local sites were below their carrying capacity for the 

species and were therefore able to support displaced birds. If, however, alternative sites are 

of lower quality or limited extent or already at, or near, carrying capacity, increased 

densities have the potential to increase competition for available resources and may 

potentially increase mortality in the population (Burton et al., 2002).  

202 Based on species’ habitat preferences and the likely abundance of suitable alternative 

intertidal foraging habitat within the wider Firth of Forth none of the species recorded are 

expected to have habitat requirements that are specific to the area of the landfall locations. 

Even the most sensitive of species (grey plover, turnstone) , if affected , are expected to be 

able to find alternative habitat in the adjoining areas. Any effects on individuals are 
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therefore at worst likely to be restricted to temporary reductions in fitness levels due to 

reduced foraging efficiency, rather than on mortality or productivity effects at a population 

scale.  

203 The assessment considered all VORs of high sensitivity in the breeding and non-breeding 

season and direct habitat loss during construction of negligible magnitude, as the spatial 

extent of any impact represents a very slight change from baseline conditions, is small in 

relation to the available foraging areas and is considered short-term (at worst occurring 

intermittently and incrementally in up to three non-breeding seasons). The impact is 

therefore considered to represent no more than a slight change from baseline conditions, 

with any effects to lie within the limits of natural variation, and evaluated as negligible. 

Direct Disturbance – Near-shore to MHWS (Including Intertidal)  

204 It is assumed that works in the near-shore and intertidal areas will take up to four weeks per 

cable, with a maximum installation of three cables per year (i.e. 12 weeks per year). It is also 

a possibility that this process could be phased over three years (i.e. eight weeks per year). 

Given the duration, any direct disturbance is considered an impact of a temporary nature. 

205 A variety of research has been carried out on the cause, extent and significance of 

disturbance to waterbirds in near-shore and intertidal environments.  

206 Cutts et al. (2009) found from a review of shorebird responses to disturbance, that 

sensitivity is likely to be greatest in the spring and autumn passage periods, as well as in 

periods of hard weather conditions when food supply and habitat is limited. Most studies 

did not however, distinguish between noise and movement components of disturbance, 

measuring impacts of human activity as a whole. However, the recorded disturbance effects 

on waders compiled in a review by Goss-Custard (2007) appeared to result more from 

movements of pedestrians etcetera, rather than noise.  

207 Goss-Custard (2007) demonstrated that flight distance varied almost tenfold (27 m to 250 m) 

between studies of roosting birds and even more (seven metres to 350 m) in foraging birds, 

depending on factors such as climate conditions, species differences, habitat differences and 

flock size. Exposed human activity along the skyline is commonly recorded as resulting in a 

larger-scale disturbance effect than if the visibility of human activity is screened in any way. 

208 Burton et al. (2002) demonstrated that numbers of six out of nine shorebird species they 

observed on mudflats at low tide (shelduck, knot, dunlin, black-tailed godwit, curlew and 

redshank), were significantly lower where a footpath was close to a count section. The 

distances to which footpaths affected species varied, ranging from 25 m (dunlin) to 200 m 

(curlew). Grey plovers showed disturbance responses up to 200 m from a railway line, and 

black-tailed godwit showed reaction up to 75 m. The traffic along railway lines can be 

unpredictable, and usually noisy, and birds are less likely to become used to it than other 

sources such as busy roads. Smaller species however tended to show lower reaction 

distances – for example ringed plover showed no disturbance beyond 25 m, and was found 

more frequently than predicted near to a town.  
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209 Smit and Visser (1993) recorded disturbance distances of up to 300 m for curlew, with 

shelduck up to 197 m, ringed plover to 162 m, and dunlin to 86 m.  

210 Burger (1988) found that efforts to mitigate the adverse effects on birds by restricting 

demolition and beach clean-up activity to a 100 m stretch of beach at any one time 

succeeded in significantly reducing adverse effects and in allowing birds some space to rest 

and feed. It was suggested that birds can habituate to some noise and disturbance, 

particularly when it is contained in a restricted area. 

211 Cutts and Allen (1999) found that there was a minimal effect of disturbance at distances of 

more than 300 m from feeding or roosting waterfowl on the Humber Estuary, with curlew 

being the most sensitive, and most common wader species showing responses out to 150 m.  

212 It has been observed that for foraging and roosting waterbirds in estuarine habitats, 

disturbances usually only interrupt birds’ activity patterns temporarily or displace them 

short distances (e.g. Hockin et al., 1992). Only a small proportion of disturbance events may 

actually cause birds to leave a site (Burton et al., 1996; Marsden, 2000), and a number of 

studies have shown that birds may rapidly move back into areas when a source of 

disturbance has been removed (e.g. Owen, 1993; Hirons and Thomas, 1993; IECS, 2007). 

IECS (2007) studied responses of shorebirds to flood defence works in the Humber Estuary. 

The study showed that birds continued to feed within 200 m of piling operations. During 

repair work along a pipeline birds remained within 100 m when workers were active and 

flocks returned to the nearby vicinity within 15 minutes of construction activity ceasing. 

Construction activity using a mechanical digger resulted in birds staying 100 m from the 

locality, but they returned within 30 minutes of cessation. 

213 However, longer-term impacts of disturbance on the numbers of birds using adjacent areas 

have been suggested in a number of studies (e.g. Pfister et al., 1992; Tubbs et al., 1992; 

Townsend and O’Connor, 1993; Burton et al., 1996; Gill et al., 1996). 

214 Gill (2007) has argued that many previous studies have recorded disturbance behaviour and 

assumed, without clear justification, that these changes will have fitness consequences for 

the individuals (e.g. Klein et al., 1995). Gill argues that behavioural responses to disturbance 

are also context dependent and will depend on trade-offs experienced by individuals. A 

bird’s decision to remain in or leave an area may depend on: 

 the quality of the area for feeding, roosting etc.; 

 the availability and relative quality of alternative areas; or 

 relative predation risk on current and alternative sites. 

215 Birds may therefore remain in disturbed areas if the cost of moving (that is the energy 

required to move) to a new location is too great. In contrast, those individuals that move 

readily in response to disturbance may do so if alternative locations have better food 

resources, or lower predation risk, or if the costs of moving are small (e.g. Beale and 

Monaghan, 2004). Impacts may also vary according to the stage of tide or the time of day. 
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For example, although wader densities may be reduced in the daytime close to footpaths, 

the same areas may hold much higher densities at night (Burton et al., 2002).  

216 Klein et al. (1995) and Madsen (1995) have also found that birds may become habituated to 

some forms of disturbance, particularly when repeatedly subjected to the same stimulus, 

and conversely may therefore be more sensitive to disturbance when they are subjected to 

a sequence of different, sudden or surprising stimuli (e.g. Goss-Custard, 2007).  

217 Taking these studies into account, it is considered that direct disturbance impacts from 

construction activities across the intertidal area will be temporary in nature and localised - 

with disturbance for the most susceptible species occurring up to 300 m - 350 m when 

roosting and up to 200 m - 250 m when foraging. 

218 The assessment considered all VORs of high sensitivity in the breeding and non-breeding 

season and direct disturbance during construction of negligible magnitude. Taking into 

account the above studies, it is predicted that such impacts will be temporary in nature (at 

worst occurring intermittently in up to three non-breeding seasons) and will be localised. 

Given the available foraging areas in the wider Firth of Forth during this time of year, the 

spatial extent of any impact represents a very slight change from baseline conditions. 

Disturbance is therefore predicted to represent effects which will lie within the limits of 

natural variation and evaluated as a negligible impact. 

Indirect Impacts on Birds via Prey Species – Near-shore to MHWS (Including Intertidal)  

219 Wader and waterfowl species feed on a variety of invertebrates and plant material within 

the substrate, as well as fish in the intertidal and near-shore environments. Disruption to 

these food sources due to construction activities, e.g. through increased sediment 

suspension and deposition, nutrient addition, waste and sewage release through the water 

supply or disturbed silt, or through displacement of fish and invertebrates due to 

disturbance could have an impact on prey availability for bird communities. If such an effect 

is of sufficient duration and extent birds could be subjected to reduced fitness levels, 

potentially affecting winter survival and breeding success. 

220 The VORs are likely to vary in their susceptibility to changes in habitat quality, with some 

species such as ringed plover being broader in their habitat preference and diet choice than 

others and therefore being more flexible to cope with changes in environmental conditions.  

221 Lourenço et al. (2004) found that areas around drainage channels are particularly important 

feeding sites for waders, with prey abundance corresponding closely to that of bird 

distribution. Water or mud discharge from construction areas into channels, which is likely 

to be of a greater extent than diffuse discharge over mud substrate, may therefore affect 

those species that have been observed to make particular use of these areas. Due to the 

nature of the construction activities considered in this assessment, sediment discharges are 

considered the potential key impact source.  

222 In the breeding and post-breeding/migratory periods, species such as Sandwich terns and 

common terns require clear water to feed and so any sediment discharge into the near-
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shore environment may affect the ability of birds to locate and obtain fish. Most of the 

sediment plumes will settle out within tens or a few hundred metres of the Export Cables, 

over a period of seconds or minutes. The finest sediment fractions will persist for longer in 

the water column and be carried further, but will generally not be transported beyond three 

kilometres from the Export Cable, and will settle out within one hour of disturbance (see 

Chapter 10, Section 10.6.1). It is therefore predicted that the extent of any such discharge 

would be localised and temporary. Any displaced birds would be able to feed elsewhere in 

nearby coastal waters and return quickly to the area once sediment plumes have settled. 

Note that there will be no impact for works generally done at high water. With an increase in 

SSC only likely at high tide.  

223 The assessment considered all VORs of high sensitivity in the breeding, post-breeding and 

non-breeding seasons and indirect disturbance of bird communities through prey availability 

during construction of negligible magnitude, as sediment discharges are only likely to result 

in a very slight change from baseline conditions over relatively small areas. Indirect 

disturbance is therefore predicted to represent effects well within the limits of natural 

variation and evaluated as a negligible impact.  

15.7.3 Effects of Operation and Maintenance 

Direct Disturbance – Development Area to Near-Shore and Intertidal 

224 Disturbance of birds resulting from maintenance activity required for the Offshore Export 

Cable is likely to be similar in scope to that discussed in relation to vessel/vehicle traffic 

during the construction phase of the Export Cable. However, as vessel/vehicle traffic during 

maintenance events will be substantially lower in frequency than during construction, the 

associated impacts are expected to be reduced. 

225 Given the likelihood that any maintenance operations required will be localised events, 

involving few vessels/vehicles which will be present for a short duration of time, any impacts 

on ornithological receptors are expected to be similarly localised. As such, significant direct 

or indirect effects on birds are considered unlikely for the operation and maintenance of the 

Offshore Export Cable.  

226 The assessment considered VORs of all sensitivities and direct operational disturbance of 

negligible magnitude across all seasons. Taking into account the highly localised extent over 

which direct disturbance is predicted to occur (at worst within 500 meters of any vessel or 

vehicle), as well as the short-term nature of most operational maintenance activities and the 

reversibility of any disturbance impact, effects of operational disturbance on all VORs during 

all seasons are evaluated as a negligible impact. 

15.7.4 Effects of Decommissioning 

227 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 
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subject to approval from Department of Energy and Climate Change prior to 

implementation. 

15.8 Cumulative Impacts of the Project  

228 This section assesses the scope for potential cumulative impacts from the Project’s different 

components (i.e. the combined impacts of the Wind Farm, OfTW, and Onshore Transmission 

Works (OnTW)) on VORs. In practice, this means the assessment considers cumulative 

impacts during: 

 joint construction, joint operation or joint decommissioning (because the situation would 

not arise, for example, of having an operational wind farm whilst the Export Cable was 

still under construction); 

 circumstances where these activities were in sufficiently close proximity to cause 

overlapping impacts; and  

 where the impacts effect the same habitat or VOR (for example, no cumulative impacts 

can arise on intertidal habitats from the Development Area, or as a further example, 

there will be no cumulative impacts on a specie from both the Development Area and the 

OnTW Area if that particular specie does not use marine on intertidal habitats at the 

potential landfall locations). 

229 Therefore, the combinations of Project elements that could potentially have cumulative 

impacts and have therefore been assessed are: 

 Where the Offshore Export Cable Corridor is adjacent to the Development Area, during 

construction, operation or decommissioning. Here, the potential for cumulative impacts 

arises from direct habitat loss, disturbance, displacement and/or indirect effects from 

displacement of prey; and  

 If works undertaken for the Offshore Export Cable and the OnTW overlap during 

construction, operation or decommissioning, cumulative impacts might arise from 

disturbance on VORs in the near-shore and/or intertidal area.  

230 The consideration of these potential cumulative impacts is given below. 

15.8.1 Cumulative Effects of Construction 

Direct Habitat Loss 

231 As concluded above, and drawing from Chapter 12, no significant habitat loss is predicted 

from construction works within the Offshore Export Cable Corridor or the Development 

Area. It is therefore considered that the cumulative impact predicted from habitat loss will 

have a negligible effect on all VORs.  

Direct Disturbance  

232 Cumulative direct disturbance impacts from works within the Development Area and 

adjacent Offshore Export Cable Corridor are predicted to be negligible. This is because:-  
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 The presence of an additional single cable-laying vessel, travelling at a low speed and 

involving relatively few vessel movements during construction, is not predicted to add 

any additional significant direct disturbance;  

 The spatial overlap between construction activities in the Development Area and the 

Offshore Export Cable Corridor is relatively small. It would extend two kilometres along 

the Offshore Export Cable Corridor, at most (see Figure 7.1), as this is the maximum 

disturbance distance recorded in the literature for the most susceptible VORs, 

particularly common scoter (Dirksen et al., 2005; Kaiser et al., 2006). Once the cable 

laying vessel sails beyond two kilometres from the Development Area therefore, there is 

only limited scope for any bird which has been displaced from the Development Area to 

also be disturbed by a cable laying vessel; and 

 Given the nature of construction activities, any direct disturbance impacts for other 

species are generally unlikely to extend beyond 500 m from vessels/construction 

locations.  

233 Cumulative disturbance impacts from construction works in the Offshore Export Cable 

Corridor and Onshore Area are not considered likely. Whilst the exact location of the OnTW 

is yet to be finalised, the main works will be set back from the shoreline. As a result, there is 

only a low risk that disturbance either from noise or visual disturbance (which would require 

a line of sight) would extend into either of the two cable landfall options. As the Seton Sands 

location is heavily screened by mature trees and Cockenzie by local topography, no line of 

site is likely. Furthermore, the combination of existing settlements, associated human 

activity, recreation access to the Seton Sands beach, road traffic along the B1348 (the main 

coast road), and historically the operation of Cockenzie Power Station all mean there is a 

relatively constant baseline of noise and human activity at both landfall options. A degree of 

habituation must already therefore exist by the birds recorded in the intertidal area. Taking 

all these factors into account it is not predicted that the Project will result in any significant 

cumulative disturbance impacts to birds in the cable landfall areas.  

Indirect Impacts on Birds via Prey Species 

234 Cumulative indirect construction impacts of the Project elements on seabirds via fish prey 

are not considered likely. Whilst the noise contours for impacts on fish species do partially 

overlap the Offshore Export Cable Corridor (Figure 13.14), the potential impact of cable-

laying activities on fish prey is highly localised, temporary and negligible. In addition, the 

same scenario applies if piling noise in the Development Area has already led to prey being 

displaced, then the vessel traffic could not cause cumulative displacement over that same 

period. If fish prey had returned, as there was no piling, then the presence of the vessels 

would not cause displacement of prey on its own. As a result, there are no cumulative 

impacts from the Project via displacement of prey species.  
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15.8.2 Cumulative Effects of Operation and Maintenance 

Direct Habitat Loss, Direct Disturbance and Indirect Impacts on Birds via Prey Species 

235 During the operational phase of the Offshore Export Cable no habitat loss is incurred, and 

therefore no cumulative effect will arise in-combination with other Project components.  

236 Cumulative direct disturbance impacts of operation and maintenance works of the Project 

elements are very unlikely. Operation and maintenance activities will predominantly take 

place within the Development Area, with the majority of disturbance effects from individual 

sources of activity likely to extend over no more than 500 m distance from each vessel or 

construction location, and being temporary in nature. Any operation and maintenance 

activities required in the Offshore Export Cable Corridor are likely to be substantially more 

infrequent, localised and with a minimal spatial overlap of activities taking place in the 

Development Area.  

237 Similarly, any operation and maintenance activities required for the Offshore Export Cable 

and the Onshore Transmission Works are likely to be infrequent, localised and generally 

unlikely to overlap spatially.  

238 There is no significant scope for cumulative collision or barrier effect impacts, as the Export 

Cable and OnTW do not cause any such effects for the VORs.  

239 Overall therefore, during the operational phase of the Project, no cumulative impacts are 

predicted from habitat loss, disturbance or from indirect displacement of prey species, or 

any other cumulative source.  

15.8.3 Cumulative Effects of Decommissioning 

240 As highlighted in Section 15.6.3 and 15.7.4, the potential effects of decommissioning are 

considered to be equivalent to and potentially lower than the worst case effects assessed for 

the construction phase. The same is also considered to apply cumulatively for the Project 

and as a result there are no significant cumulative impacts predicted on any VORs. 

15.9 Cumulative Impacts from the Project with Other Projects  

241 This section considers the potential cumulative impacts of the Project and other projects. A 

list of other projects which have been considered in this cumulative assessment are included 

in Tables 15.16 and 15.21. 

242 It is considered that there is only potential for cumulative impacts with near-shore, intertidal 

and onshore elements of the Project up to a distance of five kilometres from the cable 

landfall locations. A distance of five kilometres is considered highly conservative as any 

cumulative impacts are likely to be more localised (e.g. estuarine birds tend to be disturbed 

up to approximately 500 m from a disturbance source). However, this conservative approach 

is consistent with the approach adopted for other major infrastructure developments, such 

as the Forth Replacement Crossing.  
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243 Due to the limited scope for cumulative impacts with the near-shore, intertidal and onshore 

elements of the Project, an assessment of the cumulative effects of these elements of the 

Project with other projects is presented separately (Section 15.9.2) from the assessment of 

the cumulative effects of the Wind Farm and OfTW (to near-shore) elements of the Project 

with other projects (Section 15.9.1). 

15.9.1 Cumulative Effects – Development Area and Offshore Export Cable Corridor to Near-shore  

244 This section considers the potential cumulative impacts of the components of the Project 

(within the Development Area and the Offshore Export Cable Corridor to near-shore) with 

other relevant developments. A list of the offshore wind farms and other developments is 

included in Table 15.16 below and the locations of these developments are shown in Figure 

4.1 and Figure 15.3. 

245 In relation to offshore wind farms, the cumulative assessment considers projects which have 

been approved or where applications have been submitted. Table 15.16 provides the 

published maximum number of WTGs and this has been used to assess cumulative collision 

risk, with published site boundaries and a 2 km buffer used to assess cumulative 

displacement. The cumulative assessment of indirect impacts via prey species was 

undertaken on the basis of underwater piling noise contours assuming two piling vessels per 

offshore wind farm, Neart na Gaoithe and Firth of Forth Phase 1(Chapter 13). The existing 

Beatrice Demonstrator Wind Farm is considered to be part of the baseline. The Methil (Fife 

Energy Park) Offshore Demonstration Wind Turbine has been omitted from assessment due 

to the likely negligible cumulative effect of a single WTG in inshore waters.  

Table 15.16: Developments Identified for Potential Cumulative Impacts - Development 

Area and Offshore Export Cable Corridor to Near-shore 

Project Distance in km 
from the 

Development 
Area (boundary 
to boundary ) 

No. 
WTGs 

Status Area/ 

Details 

Area + 2 km 
Buffer 

Firth of Forth 
Round 3 Phase I 
(Alpha & Bravo) 

9 154–299
 

Application 
submitted 
October 2012 

391 km
2
 596 km

2
 

Neart na 
Gaoithe 
Offshore Wind 
Farm 

10 75–125
 

Application 
submitted 
September 
2012 

105 km
2
 199 km

2
 

European 
Offshore Wind 
Deployment 
Centre 
(Aberdeen) 

68 11
 

 

Approved 
March 2013 

4.3 km
2
 40 km

2
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Project Distance in km 
from the 

Development 
Area (boundary 
to boundary ) 

No. 
WTGs 

Status Area/ 

Details 

Area + 2 km 
Buffer 

Moray Firth R3 
Zone 1 (Eastern 
Development 
Area, EDA) 

169 283-339
 

Application 
submitted 
August 2012 

295 km
2
 467 km

2
 

Beatrice 
Offshore Wind 
Farm 

181 142–277 Application 
submitted April 
2012 

131 km
2
 243 km

2
 

Blyth Offshore 
Demonstration 
Project 

139 Up to 15 Application 
Submitted 
March 2012 

13.6 km
2
 128 km

2
 

Firth of Forth 
Round 3 Phase I, 
onshore 
transmission 

22 n/a Scoping Onshore cable 
and substation 

n/a 

Neart na 
Gaoithe 

Onshore 
Transmission 

52 n/a Application 
submitted 
January 2013 

Onshore cable 
and substation 

n/a 

Dundee 
Waterfront 
Development 

38 n/a Different plots 
at different 
stages of 
development 

Mixed use – 
Commercial/ 
Exhibition/ 
Recreation 

n/a 

Edinburgh 
Waterfront 
Development 

75 n/a Different plots 
at different 
stages of 
development 

Mixed use – 
commercial and 

residential 

n/a 

Forth 
Replacement 
Crossing 

86 n/a In construction 
phase 

Cable-stayed 
Bridge over the 

inner Forth 
Estuary 

n/a 

Note: distances and surface areas have been rounded to whole numbers 

The cumulative assessment excludes Phases 2 and 3 of the Firth of Forth Round 3 Zone proposed 
offshore wind farms. Although a scoping report has been published for these sites, the 
Environmental Impact Assessment for Firth of Forth Phase 1 (Seagreen, 2012) excludes these 
developments from the cumulative assessment on the basis that the data for these sites has yet to 
be analysed in a form that can be used to determine cumulative impacts, stating that this has been 
agreed with Marine Scotland. 
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Direct Disturbance - Construction 

246 Of the offshore wind farms and onshore development projects identified for cumulative 

assessment, cumulative direct impacts of construction disturbance are likely only in relation 

to the Project Neart na Gaoithe, and Firth of Forth Round 3 Phase I, as these sites are in 

close proximity and, under the worst case scenario, may be under construction 

simultaneously. None of the other offshore and onshore developments are sufficiently close 

to the Development Area or the Offshore Export Cable Corridor (to near-shore) to result in a 

likely cumulative impact.  

247 Construction vessels required for the three Forth and Tay offshore wind farm developments 

are not expected to present a significant cumulative impact since the three sites are 

relatively far apart (closest distance between the Development Area and both other sites is 

approximately nine to ten kilometres) and of sufficient size that any simultaneous activity is 

likely to occur at widely separated locations. Impacts would be temporary and extend over 

comparatively small areas. Therefore, the level of additional boat traffic and above-water 

construction noise expected to result from the above developments, over and above that 

already present in the outer Firths of Forth and Tay, is not considered likely to constitute a 

significant cumulative impact on seabirds present in the region (see Chapter 19).  

248 Overlap of offshore export cables routes for the three developments is considered minimal: 

the proposed cable route for the Firth of Forth Phase I (projects Alpha and Bravo) skirts the 

northern-most tip of the Development Area (see Appendix 6A, Figure 6A.2). The cable route 

proposed for the Neart na Gaoithe Offshore Wind Farm does not overlap with any elements 

of the Project. The Offshore Export Cable Corridor for the Project overlaps slightly with the 

northwest boundary of the Neart na Gaoithe site. 

249 For the Project a four year construction programme is due to start in 2016 (including a two 

year piling phase). The construction of Neart na Gaoithe is due to extend over two years 

from March 2015 (Mainstream, 2012) – although it is noted that this timing may slip. 

Construction of Firth of Forth Phase 1 is due to take place between Quarter 4 of 2015 and 

Quarter 4 of 2019 (Seagreen, 2012). Based on this, the overall construction period for all 

three wind farms is predicted to extend over nearly five years from March 2015, with one 

site only (Neart na Gaoithe) throughout the quarters two and three of 2015, two sites in the 

last quarter of 2015 (Neart na Gaoithe and Firth of Forth Phase 1), all three sites throughout 

2016 and the first quarter of 2017, and then two sites (the Project and Firth of Forth Phase 

1) from the second quarter of 2017 to 2019.  

250 As highlighted above, direct disturbance impacts from the individual Forth and Tay offshore 

wind farm developments is predicted to be localised - within at most 500 m of construction 

activities on those VORs most susceptible to disturbance (as considered in detail in Section 

15.6.1) - and thus particularly unlikely to extend beyond the respective areas or cable 

corridors in a manner which would cumulatively affect ornithological receptors in the wider 

area.  
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251 The assessment considered all VORs of all sensitivities and cumulative direct construction 

disturbance of negligible magnitude. Based on the highly localised extent over which direct 

disturbance is predicted to occur (at worst up to 500 meters of any vessel or construction 

location), as well as its short-term nature (cumulative construction activities estimated to 

take place during one breeding season for three offshore wind farms and two more 

additional breeding seasons for the Project together with Firth of Forth Phase 1), and the 

reversibility of any effect, construction disturbance on all VORs during all the seasons is 

evaluated as a negligible impact.  

Indirect Impacts on Birds via Prey Species - Construction 

252 Construction disturbance could potentially have cumulative indirect impacts on seabirds due 

to impacts on the abundance and distribution of prey species. As discussed previously (see 

Section 15.6.1 which cross references to Chapter 13), pile driving for the installation of 

substructure bases has been identified as the worst case method of construction, as the 

resultant noise may adversely affect fish. The abundance and distribution of sandeels, a key 

prey species of seabirds during the breeding season, is not predicted to be adversely 

affected by piling as sandeels are not considered to have low sensitive to underwater noise. 

However, other fish species which are more sensitive to noise also feature in the breeding 

season diet of seabirds, and may provide alternative prey in years when sandeel abundance 

is low. Herring and sprat, which also feature in the breeding season diet of seabirds, are 

predicted to show the strongest avoidance reactions to piling noise. 

253 Of the offshore wind farms identified for cumulative assessment, cumulative indirect 

construction disturbance via impacts on fish prey are likely only in relation to Inch Cape 

Offshore Wind Farm, Neart na Gaoithe and Firth of Forth Phase 1, as these sites are in close 

proximity and, under the worst case scenario, may be under construction simultaneously. All 

other offshore and onshore developments are considered to be too far from the 

Development Area to result in a likely cumulative impact. 

254 For fish, an increase in significance from impacts of construction noise at the Development 

Area, Neart na Gaoithe and Firth of Forth Phase 1 offshore wind farms were not identified 

for any fish species, from low noise sensitivity species such as sandeel, to hearing specialists, 

such as herring and sprat (Chapter 13, Section 13.9). As described above, some re-

distribution of fish is predicted through avoidance of areas around piling locations, and some 

possible re-distribution of herring within spawning areas, but no overall impacts at a 

population level.  

255 Cumulative impacts will be temporary in nature and are only likely if piling is used for the 

foundations of WTGs, OSPs and met masts at all sites. The precise area of potential 

displacement for herring and sprat from piling will depend on the number of locations 

where piling is taking place simultaneously and also their relative positions. Potential overlap 

between avoidance areas for herring and sprat (based on avoidance distance as represented 

by 90 dBht contours (see Table 13.22) from the worst case scenario of two piling locations 

per site taking place simultaneously, as shown in Figure 11A.70). The combined overlap of 

avoidance areas from all three wind farms is estimated at 0.4 km2 for sandeel and 4,758 km2 
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for herring/sprat. These represent the two extremes in terms of predicted avoidance 

reactions of fish to piling, from species which are not sensitive to noise to hearing specialists. 

All other fish species – including other species which may be taken by seabirds – will lie 

between these two extremes in terms of likely avoidance. The combined avoidance areas for 

sandeels and herring/sprat are shown as a percentage of the breeding season foraging range 

for seabirds in Table 15.17, below. 

Table 15.17: Overlap Between Seabird Breeding Season Foraging Areas and Avoidance 

Areas for Sandeel and Herring/Sprat in Relation to Cumulative Piling Impacts 

Species Breeding 
Season 

Regional 
Foraging 

Area 

(km2)1 

Area of 
Overlap 

with 
Combined 
Avoidance 

Area for 
Sandeel 

(km2) 

Per cent of 
Regional 
Foraging 

Area 
(sandeel) 

Area of 
Overlap with 

Combined 
Avoidance 

Area for 
Herring/sprat 

(km2) 

Per cent of 
Regional 

Foraging Area 

(herring/sprat) 

Fulmar
 

532,960
 

0.4 <0.0001 4,758 0.9 

Gannet
 

200,000
 

0.4 <0.001 4,758 2.4 

Puffin 83,446
 

0.4 <0.001 4,758 5.7 

Lesser black-
backed gull 

82,667 0.4 <0.001 4,758 5.8 

Guillemot 68,407
 

0.4 <0.001 4,758 7.0 

Herring gull 50,322
 

0.4 <0.001 4,758 9.5 

Kittiwake 34,660 0.4 <0.01 4,758 13.7 

Razorbill 34,534 0.4 <0.01 4,758 13.8 

Great black-
backed gull 

6,747 0.38 <0.01 
3,726 55.2 

Arctic tern 3,957 0.3 <0.01 2,693 68.1 

Common 
tern 

3,244 0.2 <0.01 
2,241 69.1 

Shag 572 0.02 <0.01 491 85.8 

1. Based on areas of sea within breeding season foraging ranges based on Thaxter et al., 2012, see 
Appendix 15A, Table 15A.5; except for gannet for which the foraging range is taken from Hamer et 
al,. 2010. 

 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

155 of 366 

256 Cumulative impacts of piling on fish prey will be temporary and their extent will depend on 

the overlap in construction (and specifically piling) periods for the three Forth and Tay 

offshore wind farms.  

257 Breeding seasons for seabirds recorded during the boat-based bird surveys extend over the 

period March to September (Appendix 15A, Table 15A.3). It is recognised that with the 

current construction timescales (see Table 7.12) for the Project and programme schedules 

for Neart na Gaoithe (Mainstream Renewable Power, 2012) and Firth of Forth Phase 1 

(Seagreen Wind Energy, 2012) presented within their respective ES’s, concurrent piling of all 

three projects is not likely. However, the assessments presented consider all three projects 

piling concurrently (2016) to allow for potential programme slippage and overlap of piling 

schedules, and as such are considered to be a conservative representation of worst case for 

each receptor.  

258 Evaluation of indirect disturbance impacts on seabirds via impacts on their prey takes into 

account the predicted effects on different fish species in relation to available information on 

seabird diet, and the extent of overlap between regional foraging areas for seabird and fish 

avoidance areas. 

259 Maximum effects on receptors arising from cumulative piling activities is assumed to occur if 

all three projects within the Firth of Forth and Tay area pile within the same time. Chapters 

13, 14 and 15 assess this scenario as worst case in the cumulative assessments presented.  

Breeding Season 

260 Avoidance areas for fish represent less than one per cent of the breeding season foraging 

range of fulmar (Table 15.17).  

261 The assessment considered a VOR of high sensitivity and indirect construction disturbance 

via impacts on fish prey of negligible magnitude. Based on the species’ flexible foraging 

strategy, enabling it to opportunistically exploit a range of food resources, its extensive 

potential foraging range (mean maximum of 400 km per Thaxter et al., 2012; Appendix 15A, 

Table 15A.5), the limited spatial extent over which indirect disturbance is predicted to occur 

as well as its temporary nature (cumulative piling activities at the three wind farms are likely 

to occur over only one breeding season) the impact is evaluated as negligible.  

262 For gannets breeding on Bass Rock, the main breeding colony within the region, sandeels 

comprise up to 50 per cent of the diet (by biomass) with other important prey species 

including mackerel, herring, sprat and gadoids (Hamer et al., 2007). There is a small degree 

of overlap (0.4 per cent for sandeel, 2.4 per cent for herring/sprat) between the foraging 

range and avoidance areas for fish prey (Table 15.17).  

263 The assessment considered a VOR of high sensitivity and indirect construction disturbance 

via impacts on fish prey of negligible magnitude. Based on the species’ flexible foraging 

strategy, its extensive potential foraging range, the limited spatial extent over which indirect 

disturbance on prey is predicted to occur as well as its temporary and reversible nature 
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(cumulative piling activities at the three wind farms are likely to occur over only one 

breeding season) the impact is evaluated as negligible. 

264 Sandeels form a major component of the diet of breeding shags in the Forth and Tay area 

(96 per cent, Daunt et al., 2008; 28 - 92 per cent on the Isle of May between 2007 – 2012, 

CEH, 2012). The remainder of the diet comprises mainly gadoids but also a range of other 

small fish (BirdLife International, 2012). Very limited cumulative effects of construction 

disturbance are predicted on sandeels during the breeding season, and the cumulative 

sandeel avoidance area represents less than 0.01 per cent of the regional foraging range of 

this species (Table 15.17). The cumulative exclusion area for herring/sprat overlaps with 85.8 

per cent of the regional shag foraging range, although these species have not been identified 

as important in the breeding season diet of shag.  

265 The assessment considered a VOR of moderate sensitivity and indirect construction 

disturbance via impacts on fish prey (in particular sandeels) of negligible magnitude. Based 

on the highly localised impact of piling activities on sandeel populations, and the relatively 

small overlap of the species’ foraging range with the predicted spatial extent of indirect 

effects, the impact is considered temporary and reversible (cumulative piling activities at the 

three wind farms are likely to occur over only one breeding season) and evaluated as 

negligible. 

266 Herring gulls and greater black-backed gulls both forage in terrestrial and coastal habitats, 

as well as offshore, during the breeding season, where they are able to exploit a range of 

prey, including kleptoparasitising and predating other seabirds (Nogales et al., 1995; Finney 

et al., 2003; Buckley, 2009; Steenweg et al., 2011).  

267 The assessment considered two VORs of high and moderate sensitivity respectively, and 

cumulative indirect construction disturbance via impacts on fish prey of negligible 

magnitude. Based on the limited overlap between the species’ foraging ranges and 

predicted fish avoidance areas, and the species’ capacity to opportunistically exploit a wide 

range of food resources, the impact is considered temporary and reversible (cumulative 

piling activities at the three wind farms are likely to occur over only one breeding season) 

and evaluated as negligible. 

268 Common gulls also forage both inland and offshore, mainly in coastal and estuarine waters; 

the diet is primarily terrestrial invertebrates, fish and discards (Mitchell et al., 2004; 

Forrester et al., 2007). The regional population is very small (19 pairs, Appendix 15A, Section 

15A.3.2.8), with the Development Area situated on the edge of the species’ maximum 

foraging range.  

269 The assessment considered a VOR of moderate sensitivity and cumulative indirect 

construction disturbance via impacts on fish prey of negligible magnitude. Based on the 

minimal overlap of the species’ foraging range (largely comprising of onshore, estuarine and 

coastal waters) with the predicted spatial extent of indirect disturbance, the impact is 

considered temporary (cumulative piling activities at the three wind farms are likely to occur 

over only one breeding season), reversible and is therefore evaluated as negligible. 
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270 Kittiwakes are surface feeders; they have limited ability to dive to exploit the water column 

if prey is not abundant at the water surface, but range relatively widely and forage over 

inshore and offshore waters. The lesser sandeel is the main prey in the outer Forth and Tay 

region; published information reports that sandeels comprise: 80 per cent (Furness and 

Tasker, 2000), 87 per cent (Daunt et al., 2008) and 44 - 89 per cent (2007 – 2012, CEH, 2012) 

of the diet of kittiwakes breeding in the east of Scotland. A range of other prey are taken 

including herring which comprised 12 - 55 per cent of the diet of kittiwakes on the Isle of 

May between 2007 - 2012 (CEH, 2012). Studies have demonstrated that the breeding 

success of kittiwakes increases with the abundance of sandeels (Daunt et al., 2008), which in 

turn has been adversely influenced by fishing effort and rising sea surface temperatures 

(Frederiksen et al., 2004). The avoidance area for sandeels represents <0.01 per cent of the 

regional foraging range of kittiwake whereas overlap with that for herring and sprat is 13.7 

per cent (Table 15.17).  

271 The assessment considered a VOR of high sensitivity and cumulative indirect construction 

disturbance via impacts on fish prey of negligible (sandeel) to low (herring/sprat) magnitude. 

Based on the highly localised impact of piling activities on sandeel populations, and the 

predicted likelihood that any changes in the distribution of other prey species would 

represent small scale change over a part of the species’ foraging range, the impact is 

considered temporary and reversible (cumulative piling activities at the three wind farms are 

likely to occur over only one breeding season) and evaluated as minor. 

272 Lesser black-backed gull makes use of inland (including urban) and coastal/intertidal 

habitats as well as offshore areas for foraging, although it spends more time feeding at sea 

than other large gulls (Kim and Monaghan, 2006; Bustnes et al., 2010). The avoidance area 

for sandeels represents <0.001 per cent of the regional foraging range whereas that for 

herring and sprat is 5.8 per cent (Table 15.17).  

273 The assessment considered a VOR of high sensitivity and cumulative indirect construction 

disturbance via impacts on fish prey of negligible (sandeel) to low (herring/sprat) magnitude. 

Spatial overlap of the species’ large foraging range and predicted fish avoidance areas is 

limited, the species’ does not depend on herring and sprat as prey species and is capable of 

foraging on a wide range of food resources, including discards from fishing vessels 

(Camphuysen et al., 1995). By taking into account aforementioned, as well as the temporary 

and reversible nature of the indirect impact of piling activities, evaluation concluded the 

impact to be negligible. 

274 For Arctic tern, there is evidence from colonies on the east coast of Britain that sandeels 

predominate in the diet early in the breeding season, after which other species such as 

clupeids and sprat become more important (BirdLife International, 2012). Sandeels were 

found to comprise 34 per cent of the diet of terns (Arctic and common) in south-east 

Scotland between 1996 and 2003 (Daunt et al., 2008; no information was provided on the 

remainder of the diet); in north-east England, clupeids/sprat may comprise 30 – 40 per cent 

of the breeding season diet of Arctic terns at Coquet Island and over 60 per cent at the Farne 

Islands (BirdLife International, 2012). The cumulative avoidance area for sandeels represents 

<0.01 per cent of the regional foraging range, whereas for herring and sprat it is 68.1 per 
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cent (Table 15.17). Thus piling activities during the breeding season might affect the 

availability of some fish species which form part of the breeding season diet. Current 

information on timetables suggests that construction activities at all three Forth and Tay 

sites are likely for only one year, so that the maximum predicted overlap between Arctic 

tern foraging areas and herring/sprat avoidance areas is likely only in one year and then only 

if piling activities are ongoing at all three sites during the seabird breeding season.  

275 The assessment considered a VOR of high sensitivity and indirect construction disturbance 

via impacts on fish prey of negligible (sandeel) to moderate (herring/sprat) magnitude, 

based on the evidence that herring and sprat are important in the breeding season diet, 

which could lead to partial loss of the (prey availability) baseline conditions in part of the 

species’ foraging range. Impacts on sandeel populations through piling activities are 

predicted to be highly localised, which could potentially buffer the partial loss of 

herring/sprat prey elsewhere. Arctic tern is in decline both regionally and nationally and 

although indirect impacts on prey distribution through piling are considered temporary and 

reversible (cumulative piling activities at the three wind farms are likely to occur over only 

one breeding season), in the context of a decreasing population of a high sensitivity receptor 

cumulative displacement is evaluated as a moderate impact. 

276 As for Arctic tern, there is evidence from some common tern colonies on the east coast of 

Britain that sandeels predominate in the diet during April and May, with clupeids becoming 

relatively more important in late July. Although the species has a fairly broad diet (BirdLife 

International Seabird Foraging database, 2012) the diet of breeding common terns at Leith 

Docks (Firth of Forth, about 25 km from the Isle of May) was found to comprise between 55 

and 79 per cent of clupeids in 2009 - 2010 (Jennings, 2012). The cumulative avoidance area 

for sandeels represents <0.01 per cent of the regional foraging range whereas for herring 

and sprat it is 69.1 per cent (Table 15.17). Thus cumulative piling activities during the 

breeding season might affect the availability of some fish species which form part of the 

breeding season diet. Current information on timetables suggests that construction activities 

at all three Forth and Tay sites are likely for only one year, so that the maximum predicted 

overlap between common tern foraging areas and herring/sprat avoidance areas is likely to 

occur over only one breeding season and then only if piling activities are ongoing at all three 

sites during the breeding season.  

277 The assessment considered a VOR of high sensitivity and cumulative indirect construction 

disturbance via impacts on fish prey of negligible (sandeel) to moderate (herring/sprat) 

magnitude. Predicted avoidance areas of herring/sprat in particular could potentially result 

in a partial loss of the (prey availability) baseline conditions, however, impacts on sandeel 

populations through piling activities are predicted to be highly localised, potentially 

buffering the partial loss of herring/sprat prey elsewhere. Common tern is in decline 

nationally and although cumulative indirect impacts on prey distribution through piling are 

considered temporary and reversible (cumulative piling activities at the three wind farms are 

likely to occur over only one breeding season), in the context of a decreasing population of a 

high sensitivity receptor cumulative indirect disturbance is evaluated as a moderate impact. 
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278 The main prey species of guillemots in the Forth and Tay region is the lesser sandeel (Daunt 

et al., 2008), with published estimates indicating that this species comprises 80 - 84 per cent 

of the diet (Furness and Tasker, 2000; Daunt et al., 2008). Despite their importance in the 

diet, the breeding success of guillemots was not found to be related to the abundance of 

sandeels, which may be explained by their capacity to dive and gain access to a greater 

proportion of the sandeel population, even in years of lower abundance (Daunt et al., 2008). 

Guillemots also feed on sprat, however, and this species appears to have become more 

important in the diet of birds at the Isle of May in recent years, comprising 67 - 92 per cent 

of the diet between 2007 and 2012 (CEH, 2012). The avoidance area for sandeels represents 

<0.001 per cent of the regional foraging range whereas that for herring and sprat is 7.0 per 

cent (Table 15.17).  

279 The assessment considered a VOR of high sensitivity and cumulative indirect construction 

disturbance via impacts on fish prey of negligible (sandeels) to low (herring/sprat) 

magnitude. Based on the highly localised impact of piling activities on sandeel populations, 

the relatively small spatial extent over which herring/sprat distribution would change and 

guillemot’s known capacity within its time and energy budget to increase foraging effort in 

response to adverse environmental conditions (Daunt et al., 2008; 2011a and 2011b), 

cumulative indirect construction disturbance is considered to be temporary and reversible 

(cumulative piling activities at the three wind farms are likely to occur over only one 

breeding season ) and is therefore evaluated as a negligible impact. 

280 The main prey species of razorbills in the Forth and Tay region is the lesser sandeel (Daunt et 

al., 2008), with published estimates indicating that this species comprises 77 - 80 per cent of 

the diet (Furness and Tasker, 2000; Daunt et al., 2008); and recent data from the Isle of May 

indicating that sandeels continued to be the most numerous prey item between 2007 – 

2012, except for 2010 when 67 per cent of the diet was sprat (CEH, 2012). The avoidance 

area for sandeels represents <0.001 per cent of the regional foraging range whereas that for 

herring and sprat is 13.8 per cent (Table 15.17).  

281 The assessment considered a VOR of high sensitivity and cumulative indirect construction 

disturbance via impacts on fish prey of negligible (sandeel) to low (herring/sprat) magnitude. 

Based on the highly localised impact of piling activities on sandeel populations, and the 

relatively small spatial extent over which herring/sprat distribution would change, 

cumulative indirect construction disturbance is considered temporary and reversible 

(cumulative piling activities at the three wind farms are likely to occur over only one 

breeding season). However, despite the aforementioned, given the species’ more restricted 

foraging range (considerably smaller than both other auk species) and the uncertainty 

around the population trend of the regional (and national) population (see Appendix 15B), it 

is considered appropriate to evaluate indirect construction disturbance as a minor impact. 

282 The main prey species of puffins in the Forth and Tay offshore region is the lesser sandeel 

(Daunt et al., 2008), with published estimates indicating that this species comprises 80 - 81 

per cent of the diet (Furness and Tasker, 2000; Daunt et al., 2008) and 63 - 91 per cent (CEH, 

2012; for the period 2007 to 2012). Despite their predominance in the diet, the breeding 

success of puffins was not found to be related to the abundance of sandeels, which may be 
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explained by their capacity to dive and gain access to a greater proportion of the sandeel 

population, even in years of lower abundance (Daunt et al., 2008). The avoidance area for 

sandeels represents <0.001 per cent of the regional foraging range of puffin whereas that for 

herring and sprat (not identified as important in the diet) is 5.7 per cent (Table 15.17).  

283 The assessment considered a VOR of high sensitivity and cumulative indirect construction 

disturbance via impacts on fish prey of negligible (sandeel) and low (herring/sprat) 

magnitude. Based on the highly localised impact of piling activities on sandeel populations, 

the relatively small spatial extent over which herring/sprat distribution would change and 

puffin’s large foraging range, cumulative indirect construction disturbance is considered 

temporary and reversible (cumulative piling activities at the three wind farms are likely to 

occur over only one breeding season) and consequently evaluated as a negligible impact. 

284 Great skua, Arctic skua and little gull were recorded within the Inch Cape Boat-based Survey 

Area during autumn passage only and there are no breeding colonies within foraging range. 

No cumulative indirect construction impacts are predicted on these species during the 

breeding season.  

Post and Non-breeding Season 

285 Outside the breeding season, seabirds are not constrained in their foraging range by the 

requirement to attend nest sites and are able to range widely over offshore areas and move 

in response to the distribution and abundance of fish prey. For many species, the individuals 

that make up the regional breeding populations migrate away during the winter. Some 

species – including lesser black-backed gull, common and Arctic tern - are entirely absent 

from the Forth and Tay offshore area during the non-breeding season; whereas for others, 

such as gannet and kittiwake, the majority of the regional breeding population migrates to 

wintering areas elsewhere, and individuals from breeding colonies further north move into 

the area (Fort et al., 2012; Frederiksen et al., 2011). Other species which do not breed in the 

vicinity of the Development Area, pass through the area on autumn passage (great and 

Arctic skua) or are present during both autumn passage and the winter period (little gull).  

286 Therefore, the assessment considered all VORs (regardless of sensitivity) and cumulative 

indirect construction disturbance via impacts on fish prey in the post- and non-breeding 

seasons of negligible magnitude. As cumulative construction disturbance is not predicted to 

cause significant effects on any fish species, beyond some re-distribution in relation to piling 

noise (Chapter 13, Sections 13.8 and 13.9), the prey resource for seabirds will not be 

significantly reduced. Because of the wide-ranging nature of seabirds during the post and 

non-breeding season, they can re-distribute in relation to prey abundance, and therefore 

negligible indirect disturbance impacts via fish prey are predicted. Based on the limited 

spatial extent over which indirect disturbance is predicted to occur (relative to the 

potentially available foraging areas in both seasons) as well as its temporary nature 

(cumulative piling activities at the three wind farms are likely to occur over only one 

breeding season) the impact is evaluated as negligible. 
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Direct Habitat Loss - Operation 

287 Habitat loss from WTGs, met masts, OSPs foundations and cable protection in the 

Development Area, under the worst case scenario (all substructures with gravity bases) 

covers 1.87 km2 of seabed, 1.25 per cent of the Development Area. This loss was considered 

to have negligible impacts on seabirds or their prey (see Section 15.6.). A similar worst case 

scenario was assumed for the other two Forth and Tay offshore wind farms identified for the 

cumulative assessment. All other offshore and onshore developments are considered too far 

from the Development Area and the Offshore Export Cable Corridor (to near-shore) to result 

in a likely cumulative impact. 

288 Based on available information for the Firth of Forth Phase 1, the maximum extent of 150 

WTGs, inter-array cabling and offshore substation platform foundations covers 2.18 km2 of 

seabed, or 1.69 per cent of the Alpha and Bravo wind farm areas combined (at 391 km2). 

289 For the Neart na Gaoithe Offshore Wind Farm the direct habitat loss from WTG and 

substation foundations and inter-array cables is 0.185 km2 (Mainstream Renewable Power, 

2012), representing 0.36 per cent of the total site area (105 km2). 

290 Direct loss of seabed and water column habitat could have an impact on seabirds at a local 

level – i.e. in immediate proximity to a given substructure – reducing the amount of foraging 

habitat available for birds. Where several developments lie within the foraging range of a 

species there is a potential for a cumulative impact of direct habitat loss on the background 

population. However, it is considered such an impact is likely to be negligible in comparison 

to a) the extent of foraging ranges for species relevant to this assessment (see e.g. foraging 

ranges in Table 15.17 for comparison with the proportional habitat loss for the different 

developments) and b) the overriding impact of displacement of birds due to the presence of 

an operational wind farm which, due to its size, is likely to have a larger spatial impact, up to 

2 km distance from the WTG array. 

291 The assessment considered all VORs and cumulative direct operational habitat loss of 

negligible magnitude across all seasons. Based on the localised extent over which direct 

habitat loss is predicted to occur and the minimal proportion this represent of species’ 

foraging ranges, effects of operational habitat loss on all VORs during all seasons are 

evaluated as a negligible impact. 

Direct Disturbance - Operation 

292 Maintenance vessels required for the three Forth and Tay offshore wind farm developments 

are not expected to present a significant cumulative impact since the three sites are 

relatively far apart (closest distance between the Development Area and both other areas is 

approximately nine to ten kilometres; while overlap of the Offshore Export Cable Corridor 

with other projects is minimal) and of sufficient size that any simultaneous activity will occur 

at widely separated locations. All other offshore and onshore developments are considered 

to lie so far from the Development Area and the Offshore Export Cable Corridor (to near-

shore) that any cumulative impact is unlikely.  
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293 Direct disturbance impacts are predicted to be temporary and extend over comparatively 

small areas – up to 500 m of vessels and activities (see Section 15.6.2). It is anticipated that 

increases in vessel traffic will not be significantly greater than the levels of marine traffic 

currently experienced in the Firth of Forth and Tay (Chapter 19), with the Wind Farm and 

OfTW vessels using defined transit routes, thereby limiting potential impacts to particular 

areas. The use of defined transit routes will also maximise predictability of vessel 

movements by birds and serve to localise any displacement associated to vessel traffic. 

294 The assessment considered all VORs and cumulative direct operational disturbance of 

negligible magnitude across all seasons. Based on the highly localised extent over which 

direct disturbance is predicted to occur, as well as the short-term and reversible nature of 

disturbance effects from maintenance activities, effects of cumulative construction 

disturbance on all VORS during all seasons are evaluated as negligible.  

Indirect Impacts on Birds via Prey Species - Operation 

295 Section 15.6.2 (Effects of Operation and Maintenance) provided a detailed overview of 

indirect disturbance via impacts on fish prey. It was concluded that while evidence is limited, 

there may be some potential for a positive, indirect impact on birds as a result of increasing 

prey abundance and availability. Any potential impacts on birds however might be offset by 

displacement due to the presence of the wind farm. Only the other two Forth and Tay 

offshore developments are considered in this assessment, as all other onshore and offshore 

developments are too far away from the Development Area to result in a likely cumulative 

impact. 

296 The assessment considered all VORs and cumulative indirect impacts on birds via prey 

distribution of negligible magnitude across all seasons as impacts are likely to be highly 

localised and without spatial overlap of the three Forth and Tay offshore developments. 

Given that no significant adverse cumulative impacts on fish populations were predicted 

during the operational phase for the Inch Cape Offshore Wind Farm (Chapter 13, Section 

13.9.3) it follows that significant indirect impacts on bird communities are also unlikely to 

occur. Based on currently available studies it is concluded that indirect impacts on bird 

communities through prey are likely to represent a very slight change to baseline conditions 

with no or limited positive effects. The impact for all VORs during all seasons is therefore 

evaluated as a negligible (neutral or slightly positive) impact. 

Displacement - Operation 

297 The assessment considers potential cumulative displacement to exist only for offshore wind 

farms. Coastal developments at Dundee and Edinburgh as well as the Forth Replacement 

Crossing are not considered likely to displace VORs from key offshore foraging areas in the 

Development Area or the Offshore Export Cable Corridor (up to near-shore), as because of 

their coastal locations they are far removed from these areas. The developments do not lie 

between seabird breeding colonies and foraging areas, so are not predicted to pose a barrier 

to the movements of birds travelling between colonies and offshore foraging areas.  
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298 During the breeding season, seabirds will potentially be subject to cumulative displacement 

impacts through loss of potential foraging habitat from offshore wind farms within their 

foraging ranges from breeding colonies. Direct comparison of the predicted number of birds 

displaced from each wind farm is not possible without re-working the data presented 

because the Environmental Statements for individual developments take different 

approaches to assessing displacement. For example predictions of the percentage reduction 

in numbers for a given species within a wind farm vary between developments. The 

cumulative assessment below considers the potential loss of foraging habitat for individual 

seabird species based on the total area of wind farm developments (plus a 2 km buffer as 

birds may be displaced from areas close to the wind farm) within regional foraging ranges of 

colonies with potential connectivity to the Wind Farm. This is a relatively crude approach, as 

it assumes that all areas of sea within foraging range for a given species are of equal value as 

foraging habitat, which is not the case, but it does provide an indication of the overall scale 

of potential habitat loss from multiple developments. Robust methods of accurately 

predicting the foraging distribution of seabirds over extensive offshore areas are not 

available. In modelling the potential impacts of displacement on guillemots from the Isle of 

May, MacDonald et al. (2012) used prey distribution as an input layer to the model, however 

as no empirical data on fish shoal size and distribution were available, they used simulated 

distributions based on clustered and random prey. 

299 The offshore wind farms considered in the cumulative assessment of displacement for each 

seabird species are shown in Table 15.18 below. The predicted cumulative loss of foraging 

area within this range due to displacement from offshore wind farms is presented in Table 

15.19, and varies from 0.4 per cent for fulmar to 4.4 per cent for common tern. For each 

species, the percentage loss of foraging area in relation to displacement from the Inch Cape 

Development Area plus a 2 km buffer alone is also provided. 

300 Cumulative assessment of operational displacement was not carried out for Arctic skua, 

great skua or little gull during the breeding season, as these species do not breed locally (i.e. 

no regional breeding population exists). 
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Table 15.18: Wind Farms within Foraging Areas and Included in the Cumulative Assessment of Displacement for Seabird Species 

Species Foraging 
Area1 

(km2) 

Wind Farms Considered in Cumulative Assessment of Displacement 

Inch Cape Firth of Forth 
Round 3 Phase I 

Neart na 
Gaoithe 

Offshore Wind 
Farm 

European 
Offshore Wind 
Development 

Centre 

Moray Firth 
Round 3 Zone 1, 

EDA 

Beatrice 
Offshore Wind 

Farm 

Fulmar
2 

532,960
 

      

Gannet
3 

200,000
 

      

Puffin
 

83,446
 

      

Lesser black-
backed gull 

82,667       

Guillemot 68,407
 

      

Herring gull 50,322
 

      

Kittiwake 34,660       

Razorbill 34,534       

Great black-
backed gull 

6,747       

Arctic tern 3,957       

Common tern 3,244       

Shag
4 

572 ()      
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Species Foraging 
Area1 

(km2) 

Wind Farms Considered in Cumulative Assessment of Displacement 

Inch Cape Firth of Forth 
Round 3 Phase I 

Neart na 
Gaoithe 

Offshore Wind 
Farm 

European 
Offshore Wind 
Development 

Centre 

Moray Firth 
Round 3 Zone 1, 

EDA 

Beatrice 
Offshore Wind 

Farm 

1. Foraging areas are based on the total areas of sea within foraging distances (mean maximum foraging range, Thaxter et al., 2012) of breeding colonies 
within the region for each species. Foraging ranges are presented in Appendix 15A, Table 15A.5, in the following Figures: fulmar: 15A.1.2; gannet: 15A.1.5; 
puffin 15A.1.28; lesser black-backed gull 15A.1.12; guillemot 15A.1.22; herring gull 15A.1.14; kittiwake: 15A.1.9; razorbill: 15A.1.25; great black-backed gull 
15A.1.17; Arctic tern 15A.1.20; common tern 15A.1.21; shag: 15A.1.8. 

2. For fulmar foraging range calculated as shown in Figure 15A.1.2 assuming birds breeding within foraging range, forage mainly within the North Sea. 

3. Gannet foraging range area for Bass Rock colony taken from Hamer et al. (2011). Although offshore wind farms in the Moray Firth are potentially within 
range of gannets in the regional population (Figure 15A.1.5), the majority of birds recorded during the breeding season are assumed to be from Bass Rock and 
unlikely to forage in the Moray Firth (Hamer et al., 2011). 

4. Shag foraging range only partially overlaps with the Inch Cape Development Area (Figure 15A.1.8) and no cumulative displacement impacts with other wind 
farms are predicted. 
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Table 15.19: Potential Cumulative Displacement Impacts of Offshore Wind farms in terms 

of Loss of Regional Foraging Area 

Species Regional 
Foraging 

Area 
(km2) 

Assumed 
Displacement 

(Per cent 
reduction in 

numbers 
within wind 

farms) 

Per Cent Loss 
of Foraging 

Area in 
relation to 
Inch Cape 

Alone (km2)1 

Total Area of 
Wind Farms 

within 
Foraging 

Range (km2)2 

Cumulative 
Per cent 
loss of 

Foraging 
Area 

Fulmar
 

532,960
 

100 0.05 2,138 0.4 

Gannet
 

200,000
 

75 0.1 1,113 0.4 

Puffin 83,446
 

50 0.2 2,138 1.3 

Lesser black-
backed gull 

82,667 30 0.1 2,138 0.8 

Guillemot 68,407
 

50 0.2 2,138 1.6 

Herring gull 50,322
 

30 0.2 1,113 0.7 

Kittiwake 34,660 30 0.2 1,113 1.0 

Razorbill 34,534 50 0.4 1,113 1.6 

Great black-
backed gull 

6,747 30 1.2 518 2.3 

Arctic tern 3,957 30 1.4 478 3.6 

Common 
tern 

3,244 30 1.2 478 4.4 

1. The Development Area plus a 2 km buffer (278 km
2
) as a percentage of the regional foraging 

range, adjusted for the predicted percentage of birds displaced. 

2. The total area of wind farms (including 2 km buffers) overlapping with the regional foraging 
range (list of wind farms in Table 15.18). 

 

301 There is little empirical data to use in the assessment of the impacts of loss of foraging areas 

on breeding seabirds. Foraging ranges of seabirds from individual colonies are known to vary 

from year to year. For the Isle of May significant inter-annual variation in foraging ranges of 

seabirds has been shown from tracking studies (Daunt et al., 2011a). Thus the regional 

foraging range areas calculated for individual species from the Wind Farm may over-

estimate the actual foraging areas used. 

302 Examination of the standard deviations for the mean maximum foraging ranges that have 

been identified for seabirds (Appendix 15A, Table 15A.5) gives further indication of the 
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extent of variation. In most cases the SDs are large compared with the actual foraging range 

values, for example, for kittiwake, the mean maximum foraging range is estimated at 60 km 

with a SD of 23.3 km, thus the SD is 39 per cent of the mean, for herring gull the SD is 72 per 

cent of the mean, and for Arctic tern the SD is 26 per cent of the mean (Appendix 15A, Table 

15A.5). As the regional foraging areas have been identified, and their size estimated, based 

on these mean maximum values (for most species mean maximum plus one SD, see 

Appendix 15A, Section 15A.2.3.2), there is inevitably a large degree of uncertainty about the 

total area in square kilometres that has been calculated. In the context of this large degree 

of variation in the foraging ranges that have been used to estimate regional foraging areas, 

predicted losses of between 0.4 per cent and 4.4 per cent of the regional foraging areas due 

to displacement from offshore wind farms (Table 15.19) are considered a minor shift from 

baseline conditions.  

303 For fulmar and gannet the assessment considered two VORs of high sensitivity and 

operational displacement impacts of negligible magnitude. If the species does not fully 

habituate to the presence of the WTG array, there is a potential for displacement to affect at 

least a proportion of the population throughout the operational phase. However, it is 

considered that such an effect will be offset by the both species’ very large foraging ranges, 

their flexibility in exploiting a multitude of food resources, and the limited spatial extent 

over which displacement is likely to occur (the Development Area and its immediate 

vicinity). It is concluded that the predicted impact on the regional fulmar and gannet 

breeding populations through displacement is negligible as it represents a slight change from 

baseline conditions, with any effects likely to fall within fluctuations of natural variation.  

304 For shag the foraging range of the regional population does not overlap with any other 

offshore developments (Figure 15A.1.8) and no cumulative displacement impacts with other 

wind farms are predicted, resulting in the original assessment for the Project alone being 

retained (negligible impact). 

305 The assessment considered two high sensitivity receptors - common tern and Arctic tern – 

and cumulative displacement impacts in the breeding season of a negligible magnitude. This 

is based on these terns’ tendency to predominantly forage in coastal and inshore waters 

within eight to ten kilometres of colonies during the breeding season (Birdlife International 

Seabird Database, 2012; Thaxter et al., 2012). Thus although there is some overlap between 

the foraging range areas estimated by mean maximum foraging distances (Table 15.19), in 

reality, areas within the two offshore wind farms, Inch Cape and Neart na Gaoithe, identified 

for potential cumulative impacts (Table 15.18) will rarely be used for foraging by terns 

during the breeding season because both wind farms are situated substantially more than 10 

km from the coast. Cumulative displacement for both receptors in the breeding season is 

therefore evaluated as a negligible impact. 

306 For common gull, the assessment considered a receptor of moderate sensitivity and 

cumulative operational displacement effects during the breeding season of negligible 

magnitude due to the species’ predominantly coastal and inland foraging areas (and 

therefore no habitat loss calculation was undertaken in Table 15.19). Cumulative 
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displacement is therefore evaluated as a negligible impact, with very small changes to the 

baseline conditions. 

307 For lesser black-backed gull (high sensitivity receptor), cumulative operational displacement 

is considered of a negligible magnitude. Like the other large gulls, this species may forage 

inland and in coastal/estuarine areas, although it tends to make more use of offshore areas. 

In addition, lesser black-backed gulls are able to expand their foraging ranges to compensate 

for changes in the abundance of small fish and discards from fishing vessels (Camphuysen et 

al., 1995) and would therefore be predicted to adapt to a small scale loss of foraging range 

through displacement from offshore wind farms. Cumulative displacement is therefore 

evaluated as a negligible impact. 

308 For herring gull and great black-backed gull (receptors of high and moderate sensitivity 

respectively), cumulative operational displacement impacts were similarly considered to be 

of negligible magnitude. Both species have flexible foraging strategies which include 

predation on other seabirds at colonies and foraging over inland and coastal/estuarine 

habitats as well as offshore. Cumulative displacement is therefore evaluated as a negligible 

impact. 

309 The assessment considered high sensitivity receptors kittiwake, guillemot, razorbill and 

puffin and cumulative operational displacement effects of low magnitude based on the 

predicted percentage of loss of foraging range. For each species the impact of displacement 

from the Project alone has been assessed as minor based on the estimated breeding season 

populations for the wind farm areas and a 2 km buffer, the number of birds predicted to be 

displaced and investigation of the population consequences of displacement (Table 15.14). 

As displacement is assessed differently in the Environmental Statements for the other 

offshore wind farms identified for cumulative impacts (see Section 15.6.2 under the heading 

‘assessment of displacement’) it is not possible to directly compare the estimated numbers 

of birds displaced from each wind farm, without some re-working of data. Thus, although 

the predicted loss of regional foraging area for kittiwake, guillemot, razorbill and puffin from 

displacement from offshore wind farms is predicted to be less than two per cent of their 

respective regional foraging ranges (Table 15.19), and small compared with the variation in 

mean maximum foraging distances for these species (Appendix 15A, Table 15A.5), it is 

considered that some uncertainty surrounding the different assessment approaches used in 

other ES documents remains, and therefore cumulative displacement is evaluated as a 

minor/moderate impact. 

310 Post-breeding aggregations of several seabird species were recorded in the Boat-based 

Survey Area for the Inch Cape Offshore Wind Farm: Arctic skua, great skua, common tern, 

Arctic tern, puffin, razorbill, guillemot, and kittiwake. These are likely to comprise breeding 

adults, fledged young of the year and non-breeding birds. There is potential for cumulative 

displacement impacts from offshore wind farms to adversely affect these species. However 

for all species, breeding adults are no longer constrained in their foraging ranges by 

requirements to attend nest sites, although they may still be feeding fledged young, so that 

the potential foraging areas are larger than those estimated for the breeding season (Table 

15.19). Guillemots, razorbills and puffins will be flightless for a time (chicks of guillemot and 
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razorbill because they leave nests before wing feathers develop, and adults (of all species) 

because they undergo a post-breeding moult and moult all flight feathers simultaneously), 

but nevertheless are able to disperse rapidly offshore into the North Sea and beyond (e.g. 

Camphuysen, 2002 for guillemot; Harris et al., 2010 and Harris and Wanless, 2011 for 

puffin). Kittiwakes are known to move away from the region in the post-breeding period in 

large numbers over a relatively short time-span (Bogdanova et al., 2011).  

311 The assessment considered the above eight VORs of high or moderate sensitivity and 

cumulative operational displacement impacts in the post-breeding season of negligible 

magnitude because birds are not constrained by the need to attend a nest site and are able 

to forage over large areas and spend only a short period of time in the region before 

migrating. At this time of year, any displacement is therefore not predicted to affect the 

survival of individuals and thus no changes in mortality rates are predicted. Displacement 

during this time of year is evaluated as a negligible impact as it is predicted to represent a 

very slight change from baseline conditions, with any effects likely to fall well within 

fluctuations of natural variation. 

312 During the non-breeding season, seabirds are not constrained by the requirement to attend 

a nest site and may forage over extensive areas. The assessment considered the all VORs 

and cumulative operational displacement impacts in the non-breeding season of negligible 

magnitude because birds are not constrained by the need to attend a nest site and are able 

to forage over large areas. At this time of year, any displacement is therefore not predicted 

to affect the survival of individuals and thus no changes in mortality rates are predicted. 

Displacement during this time of year is evaluated as a negligible impact as it is predicted to 

represent a very slight change from baseline conditions, with any effects likely to fall well 

within fluctuations of natural variation.  

Barrier Effect - Operation 

313 The cumulative assessment of barrier impacts considers offshore wind farms only as the 

coastal developments are not predicted to be of sufficient height or extent to pose a barrier 

to seabirds or migratory birds. Offshore wind farms might present cumulative barrier 

impacts to passage species which encounter several developments during migratory flights. 

However, the studies that have been done suggest that the costs of the additional distances 

travelled and the energy costs of deviation around a wind farm are trivial (Pettersson, 2005; 

Masden et al., 2009; Speakman et al., 2009).  

314 The assessment considered VORs of all sensitivities (migratory birds) and cumulative barrier 

effects during the operational phase of negligible magnitude across all seasons. If species do 

not habituate to the presence of the WTG arrays it is possible that at least a proportion of 

background populations could be affected throughout the entire operational phase. 

However, based on the very small spatial extent over which any barrier effect is predicted to 

occur (the immediate vicinity of each of the offshore wind farm sites) and the likely minimal 

effects on birds’ energy expenditure, cumulative operational barrier effects on all VORs 

during migratory passage are evaluated as a negligible impact. 
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315 Barrier effect was also identified as a potential impact on breeding seabirds. In practice, 

however, barrier effects for breeding seabirds are considered to be a component of 

displacement (see Section 15.6.2). Thus the conclusions of the cumulative assessment for 

breeding seabirds in relation to displacement take into consideration the potential for 

offshore wind farms within foraging range to act as a barrier to seabirds during trips 

between nest sites and foraging areas. Therefore no separate conclusions are presented for 

barrier effects. 

Collision Risk - Operation 

316 To assess cumulative collision risk on a more or less equal footing, published collision 

estimates for a range of offshore wind farm developments were used. Areas under 

consideration consisted of: 

  the Moray Firth: Beatrice Offshore Wind Farm, Moray Firth R3 Zone 1 (EDA);  

 north-east Scotland: European Offshore Wind Deployment Centre;  

 the Firth of Forth: Neart na Gaoithe Offshore Wind Farm, Projects Alpha and Bravo of the 

Firth of Forth Round 3 Offshore Wind Farm (Firth of Forth Phase 1), Inch Cape Offshore 

Wind Farm; and  

 North-east England: Blyth Offshore Demonstration Project. 

317 Where possible, the collision risk methodology used for each of these developments was 

assessed to establish compatibility with the approach followed for the Inch Cape Offshore 

Wind Farm. Differences in avoidance rates – relative to the approach followed in this 

assessment – were accounted for by adjusting available collision estimates for other 

developments. For example, a published estimate for a given species at 98 per cent 

avoidance was halved in order to be comparable to an estimate for the same species at 99 

per cent avoidance for the Inch Cape Offshore Wind Farm (a collision estimate at 99 per cent 

is half the size of an estimate at 98 per cent avoidance). 

318 Another difference between approaches relates to the breeding status of seabirds: Inch 

Cape Offshore Wind Farm collision estimates have been based on the assumption that 50 

per cent of all birds in adult plumage are in fact breeding birds (as per recommendation 

from SNH and JNCC), with the exception of kittiwake and gannet, for which the proportion of 

breeding adults was calculated through a PVA model (Appendix 15B; WWT, 2012). These 

considerations have been used in the individual site impact assessment. For all other 

developments, estimates appear to represent all birds or all adult birds instead. 

319 For seabirds most of the required information on collision risk was available for all offshore 

wind developments under consideration. For migratory species sufficient information from 

the other developments was available to cumulatively assess goose species and a selection 

of waders. For Neart na Gaoithe, information on collision mortality was available for a 

selection of 15 species, but estimates were based on nominal background populations of 

1,000 birds flying through the wind farm site alone. Current guidance recommends the use 

of flight corridors for migratory species instead, with a range of assumptions about 
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background populations and flight heights (Wright et al., 2012). To increase compatibility 

with the underlying assessment, published collision estimates for geese for Neart na Gaoithe 

were compared against the background populations involved and adjusted to reflect the 

width of the wind farm (longest distance 14 km) relative to the width of the migration 

corridor for a given species. 

320 Collision estimates for the different developments – where available – were added and 

compared to existing (adult) background mortality levels or the size of background 

populations to establish proportional change or proportion of population respectively. 

Where possible this was done on a seasonal basis. 

321 Cumulative assessment of operational collision risk was carried out for a range of seabirds, 

three goose species and several wader species. 

322 Cumulative assessment was not carried out for some species due to lack of observations of 

birds at risk height in the Inch Cape Boat-based Survey Area (fulmar, shag, little gull, 

common gull, common tern, Arctic tern, puffin, razorbill, guillemot), or species for which 

the Inch Cape Offshore Wind Farm individually was assessed and no information was 

available from other developments (shelduck, tufted duck, long-tailed duck, common 

scoter, goldeneye, purple sandpiper, grey phalarope). 

323 Cumulative assessment was also not carried out for some species during the breeding 

season as densities in the Inch Cape Development Area were exceedingly low and not 

considered to significantly differ from zero with too few observations to reliably calculate 

densities or collision estimates (lesser black-backed gull, herring gull and great black-

backed gull). 

324 Table 15.20 presents the potential cumulative impacts of collision risk on the relevant VORs. 
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Table 15.20: Potential Cumulative Impacts of Collision Risk on Valued Ornithological Receptors 

Species Cumulative Assessment Conclusion 

Taiga Bean 
Goose 

Passage Migration 

Estimates of collision mortality for Taiga bean geese during migration at 99% avoidance rate are available from 
two other offshore wind farm developments: Firth of Forth Phase 1 (0.01 geese, adjusted to 99% avoidance) 
and Neart na Gaoithe Offshore Wind Farm (0.03 geese, adjusted for different collision risk approach). 
Therefore the cumulative impact including the Inch Cape Offshore Wind Farm (0.01 collisions), at an avoidance 
rate of 99%, amounts to 0.05 collisions annually, increasing adult annual mortality by 0.1%. 

The assessment considered a VOR of high sensitivity and cumulative operational collision risk impacts of low 
magnitude. Considering the very precautionary approach of ‘at risk’ flights (with 75% of all geese assumed to 
fly at collision risk height, as per recommendations from Wright et al., 2012), whereas geese in reality have the 
capacity for long range avoidance behaviour at offshore wind farms (e.g. pink-footed goose, Plonckzier and 
Simms, 2012), the width of the flyway corridor (Shetland to Firth of Forth, Forrester et al., 2007) and the very 
small background population involved make the probability of regular flight movements through the wind 
farm developments under consideration very low, further decreasing the likelihood of collision incidents. 
Based on the small predicted increase in adult mortality during passage migration, cumulative collision risk is 
evaluated as a negligible impact as any effect is likely to lie within the limits of natural variation. 

Passage migration 

Negligible impact 

Pink-footed 
Goose 

Passage Migration 

Estimates of breeding season collision mortality for pink-footed goose during spring and autumn migration are 
available from four other offshore wind farm developments: Moray Firth R3 Zone 1, EDA (19.8 geese); Beatrice 
Offshore Wind Farm (36.1 geese); Firth of Forth Phase 1 (11.1 geese, adjusted to 99% avoidance) and Neart na 
Gaoithe Offshore Wind Farm – 75 geese annually when accounting for the difference in approach). Including 
the Inch Cape Offshore Wind Farm (23 geese) the cumulative estimate is therefore 165 goose collisions 
annually. 

At an adult survival rate of 0.84 (Trinder et al., 2005) and a proportion of juveniles of 19.3% (mean, all-
Scotland, 2000 - 2009, Mitchell, 2011), estimated cumulative collision mortality equates to a 0.64% increase of 
the adult mortality of the Scottish winter population of 200,000 birds. 

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
moderate magnitude. However, the likelihood of such an impact occurring is considered low given the species’ 
high avoidance rates (perhaps as high as 99.9%, Pendlebury, 2006) and capacity to undertake long range 
avoidance of operational offshore wind farms (Plonczkier and Simms, 2012). In addition, pink-footed geese 

Passage migration 

Negligible impact 
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Species Cumulative Assessment Conclusion 

wintering in Scotland (and Britain as a whole) originate from the Greenland and Icelandic breeding 
populations. The long-term trend for this population is one of steady growth from about 50,000 birds in 1960 
to over 360,000 in 2009 – the highest number ever recorded (Mitchell, 2010), despite this being a quarry 
species with an estimated mortality of at least 38,000 birds each year from shooting in Britain and Iceland 
(Trinder et al., 2005, Mitchell, 2010). A population model for this species (WWT Consulting, 2008) suggested 
that the loss of up to 1,000 additional birds each year would result in little or no detectable effect on the 
probability of population decline. Cumulative collision impacts on pink-footed goose are therefore predicted to 
result in effects that will lie within the limits of natural variation and is evaluated as a negligible impact. 

Svalbard 
Barnacle Goose 

Passage Migration 

Estimates of breeding season collision mortality for Svalbard barnacle goose during spring and autumn 
migration at 99% avoidance are available from four other offshore wind farm developments: Moray Firth R3 
Zone 1, EDA (0 geese); Beatrice Offshore Wind Farm (0 geese) Firth of Forth Phase 1: (0.78 geese, adjusted to 
99% avoidance) and Neart na Gaoithe Offshore Wind Farm (22 collisions, adjusted for flyway approach). With 
a background population of 35,640 birds at the Solway Firth in 2009 - 2010 (of which 10.8% are juveniles, Holt 
et al., 2012) this leads to a cumulative estimate of 30 collisions each year when including estimates for the Inch 
Cape Offshore Wind Farm (seven geese) and represents an increase in annual adult mortality of 1.88% 
assuming all collisions involve adult birds. 

The assessment considered a VOR of high sensitivity and operational collision risk impacts of high magnitude. 
Population modelling of Svalbard barnacle goose by Trinder et al. (2005) considered the loss of 350 to 1,000 
adults annually of a (then) 27,000 strong Scottish population to lead to a stable to slightly decreasing 
population. Since 2005 the population has continued to grow substantially (Holt et al., 2012), making it 
unlikely that additional mortality through cumulative collisions in the Forth and Tay area equates to a 
significant impact. Based on the very small predicted increase in adult mortality during passage migration and 
in light of the PVA modelling considerations, collision risk is evaluated as a minor impact as any effect is likely 
to represent only a small scale change in the context of a strongly increasing population. 

Passage migration 

Minor impact 

Gannet Breeding Season 

Estimates of breeding season collision mortality for gannets in the breeding season are available from five 
other offshore wind farm developments (Firth of Forth Phase 1 (708); European Offshore Wind Deployment 
Centre (3); Moray Firth R3 Zone 1, EDA (62); Beatrice Offshore Wind Farm (54) and Neart na Gaoithe Offshore 
Wind Farm (294). At an avoidance rate of 99% these amount to 1,121 adult gannet collisions during the 
breeding season. This estimate includes corrected estimates for the slightly different breeding seasons used 

Breeding 

Minor impact 

Non-breeding 

Minor impact 
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Species Cumulative Assessment Conclusion 

for other developments. Accounting for that difference by considering April to September only (where 
possible), the annual cumulative collision estimate for all six developments (including the Inch Cape Offshore 
Wind Farm, 315 collisions) in the breeding season amounts to 1,436 collisions. 

In reality this is probably an over-estimate of the cumulative impact on the regional population as, based on 
the mean maximum foraging range, the regional population for the Inch Cape Offshore Wind Farm includes 
the Bass Rock and Troup Head colonies (at 58,269 breeding pairs). The former colony makes up 95% of the 
regional population and lies at a distance from the Moray Firth developments which exceeds the species’ 
mean maximum foraging range. Based on tracking data during the chick-rearing period from 1998, 2002 and 
2003 overlap between foraging gannets from Bass Rock and the Moray Firth area is minimal to non-existent 
(Hamer et al., 2011). As such it is considered unlikely that developments in the Moray Firth add substantially to 
the cumulative impact on the regional gannet population as a whole. 

Assuming cumulative impact sources on the regional population are limited to the Aberdeen (European 
Offshore Wind Deployment Centre) and the three Forth and Tay developments the annual breeding season 
collision estimate is 1,320 gannets or a 14% increase of annual adult mortality. 

The assessment considered a VOR of high sensitivity and cumulative operational collision risk impacts of high 
magnitude. However, population modelling indicates that a harvest of 2,000 birds per year from the Bass Rock 
colony and 10,000 from the British and Irish population would be required in order for population growth 
rates to be reduced to a stable level (i.e. no longer growing; WWT, 2012). Therefore the annual cumulative 
collision rate for all projects under consideration would have to be approximately 33% higher than currently 
estimated for such an effect to occur. It is concluded that the annual collision estimate for the breeding season 
represents a small scale change, at worst suppressing the positive growth rate of the gannet population and 
thus within acceptable limits. Collision risk is therefore evaluated as a minor impact. 

Non-Breeding Season 

Cumulative collision estimates for the non-breeding season for all six offshore wind farms total annual 
collisions of 330 gannets (regardless of age class) at 99% avoidance. Given the species’ wide-ranging behaviour 
and the spatial extent of these developments –from the Moray Firth to northern England – it is expected that 
the impacts are diffused across a larger regional population than used for the Inch Cape Offshore Wind Farm 
individually (at 31,200 birds). Skov et al. (1995) estimate 50,200 gannets to be present between Shetland and 
the Farnes Deep in mid-winter, with the entire North Sea population estimated at 157,800 during the same 
time of year. Given the species wide ranging capacity it is considered reasonable to consider the North Sea 
region as the likely background population during this time of year. Cumulative collision estimates for the 
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offshore developments assessed here represent 0.21% of the North Sea population.  

The assessment considered a VOR of high sensitivity and cumulative operational collision risk impacts of low 
magnitude. Many birds breeding in Great Britain migrate south, for example, Hamer et al. (2011) estimate that 
over 80% of all Bass Rock gannets overwinter outside British waters. Fort et al. (2012) present evidence of 
chain migration in gannets, whereby populations from breeding colonies at different latitudes move 
southward by a similar distance. Thus gannets recorded in British waters during passage originate from a range 
of different populations, with those present in winter likely to comprise of birds from breeding colonies further 
north in Europe. It is considered that any cumulative impact through collision in the non-breeding season is 
likely to be distributed across a range of different populations, none of which are predicted to be affected 
other than on a small scale and in a temporary fashion. Based on these considerations evaluation predicts 
cumulative collision to be a minor impact. 

Oystercatcher Passage Migration 

Predicted cumulative annual collisions from all three Forth and Tay developments (totalling 25 birds) represent 
0.01% of the background population of 200,000 birds, moving twice a year through a corridor extending from 
Orkney to Kent. These birds are made up of British breeding birds remaining in the UK during winter as well as 
mainland Europe and Scandinavian (largely Norwegian) birds wintering in the British Isles (Delany et al., 2009).  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background population predicted to be 
affected through annual collisions, cumulative collision risk is evaluated as a negligible impact. 

Passage migration 

Negligible impact 

Golden plover Passage Migration 

Annual collision estimates for the Inch Cape Offshore Wind Farm and the Firth of Forth Phase 1 total 50 birds 
at 98% avoidance, and represent less than 0.01% of the Icelandic population (at 930,000 birds) alone. In reality 
the background population of golden plovers migrating is substantially higher as both populations from north-
west Europe (including the British Isles) and northern Europe move to and from staging and wintering areas 
across the North Sea (Delany et al., 2009).  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background population predicted to be 
affected through annual collisions, cumulative collision risk is evaluated as a negligible impact. 

Passage migration 

Negligible impact 
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Ringed plover Passage Migration 

Predicted cumulative annual collisions from all three Forth and Tay developments (totalling two birds) 
represent less than 0.01% of the background population of 73,000 birds, moving twice a year through a 
corridor extending from Orkney to Kent. In reality the background population is much larger (and much more 
complex), with substantial numbers of ringed plovers from north-east Canada, Greenland and northern 
Scandinavia moving through the British Isles on spring and autumn migration (Wright et al., 2012).  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background population predicted to be 
affected through annual collisions, cumulative collision risk is evaluated as a negligible impact. 

Passage migration 

Negligible impact 

Curlew Passage Migration 

The predicted cumulative annual mortality for curlew (totalling 28 birds) for all three Forth and Tay 
developments represents 0.03% of the Scottish wintering population (85,700 birds).  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background population predicted to be 
affected through annual collisions, cumulative collision risk is evaluated as a negligible impact. 

Passage migration 

Negligible impact 

Knot Passage Migration 

Cumulative annual collision estimates for knot (totalling 42 birds) for all three Forth and Tay developments 
represent 0.02% of the background population of 225,000.  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background population predicted to be 
affected through annual collisions, cumulative collision risk is evaluated as a negligible impact. 

Passage migration 

Negligible impact 

Dunlin Passage Migration 

The predicted annual cumulative mortality for dunlin from all three Forth and Tay developments amounts to 
103 birds at 98% avoidance, assuming roughly a third of the population (350,000 birds) from Iceland and 
Greenland (940,000 - 960,000 birds, 21,000 - 45,000 birds respectively; Delany et al., 2009) migrates through 
the North Sea twice a year, through a corridor stretching from Lewis (Western Isles) to the Firth of Forth. Both 
populations appear to be stable (Delany et al., 2009) and annual collision estimates represent 0.03% of the 

Passage migration 

Negligible impact 
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assumed passage population.  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background population predicted to be 
affected through annual collisions, cumulative collision risk is evaluated as a negligible impact. 

Arctic skua Post-breeding/Passage 

Estimates of collision mortality for Arctic skua during passage are only available from two other offshore wind 
farm developments (European Offshore Wind Deployment Centre and Beatrice Offshore Wind Farm). Including 
the Inch Cape Offshore Wind Farm cumulative collision estimates total two birds at 98% avoidance. The Firth 
of Forth Phase 1, Moray Firth R3 Zone 1, EDA and Neart na Gaoithe developments assume collision risk 
impacts to be negligible due to the low densities derived from boat survey data. However, as low frequency 
boat-based surveys are not particularly suitable for capturing migratory population movements, often leading 
to a dearth of data, current guidance recommends the use of a flyway approach for such species instead 
(Wright et al., 2012). Although this approach was used for the Inch Cape Offshore Wind Farm assessment, the 
fact that several other developments have not, means that from a cumulative perspective the cited two annual 
collisions are possibly an under-estimate. 

Forrester et al. (2007) estimate that 1,000 to 10,000 Arctic skuas pass Scottish coasts in autumn, the majority 
of which move into the North Sea. Assuming the mid-point of this range as a reasonable background 
population (5,500 birds), collision estimates represent less than 0.3% of the passage population. However, 
passage estimates are largely based on land-based counts, and are likely to be higher when taking into account 
skuas migrating further offshore: the North Sea autumn passage population could conceivably include 
breeding birds from the UK, Norway, Sweden and the Faeroe Islands, an estimated 25,900 birds (Birdlife 
International, 2004). If half of that population were to move through the North Sea in late summer and 
autumn, the cumulative collision impact falls below 0.1%.  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background populations predicted to be 
affected through annual collisions, which are considered to fall within the limits of natural variation, collision 
risk is evaluated as a negligible impact. 

 

 

Post-breeding/Passage 

Negligible impact 
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Great skua Post-breeding/Passage 

Estimates of collision mortality for great skua during passage are only available from two other offshore wind 
farm developments (European Offshore Wind Deployment Centre and Beatrice Offshore Wind Farm). Including 
the Inch Cape Offshore Wind Farm, cumulative collision estimates total two birds at 98% avoidance. As with 
Arctic skua, assessments for other offshore developments largely assume collision risk impacts to be negligible 
due to the low densities derived from boat survey data. The more appropriate flyway collision risk approach 
(Wright et al., 2012) was used for the assessment, but not necessarily for other developments considered 
cumulatively. Thus cumulative collision estimates presented here may be an under-estimate. 

Skov et al. (1995) estimate that up to 10,750 great skuas are present in September - October between 
Shetland and Flamborough Head. A cumulative estimate of two birds thus represents less than 0.1% of the 
passage population.  

The assessment considered a VOR of moderate sensitivity and cumulative operational collision risk impacts of 
negligible magnitude. Based on the very small proportion of the background populations predicted to be 
affected through annual collisions, which are considered to fall within the limits of natural variation, collision 
risk is evaluated as a negligible impact. 

Post-breeding/passage 

Negligible impact 

Kittiwake Breeding Season 

Estimates of breeding season collision mortality for kittiwakes are available from five other offshore wind farm 
developments: Firth of Forth Phase 1 (441); Moray Firth R3 Zone 1, EDA (108); Beatrice Offshore Wind Farm 
(124), European Offshore Wind Deployment Centre (25) and Neart na Gaoithe Offshore Wind Farm (57). 
Including estimates for the Inch Cape Offshore Wind Farm (18), at an avoidance rate of 98% these amount to 
773 adult kittiwake collisions during the breeding season. This constitutes an increase in annual adult mortality 
of 5.9% for the regional population (annual adult mortality 12%; Harris et al., 2000; regional population 
110,080 breeding birds). However, as defined for the Inch Cape Offshore Wind Farm, based on the mean 
maximum foraging range (plus 1 SD) of 83.3 km the regional population extends from Peterhead to the Farne 
Isles. The Moray Firth developments lie at least 100 km from the nearest breeding colony (Buchan Ness to 
Collieston Coast SPA), making connectivity with the regional population tenuous at best. Instead the European 
Offshore Wind Deployment Centre and three Forth and Tay offshore wind farms are likely to be the primary 
impact sources on this population, with colonies on the fringe of the region potentially affected by projects 
from the Moray Firth as well, albeit only marginally. 

When considering the cumulative impact on the regional population without the Moray Firth developments, 
collision estimates amount to 541 kittiwakes, or an increase in adult mortality of 4.1%. At a regional level this 
is considered to be a high magnitude impact on a VOR of high sensitivity. Given the PVA considerations, and 

Breeding 

Major impact-Significant 

 

Non-breeding 

Minor impact 
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species’ declining population trend in Scotland (SNH, 2012) the cumulative collision impact is evaluated as 
major and significant.  

In isolation the predicted impact of the Inch Cape Offshore Wind Farm is predicted to have a minor impact on 
the regional kittiwake breeding population. As it stands, collision estimates for the Inch Cape Offshore Wind 
Farm represent 3.32% of the cumulative estimate. If a 99% avoidance rate were deemed appropriate, the 
estimated cumulative impact would be reduced to 271 adult birds in the breeding season, or an increase in 
adult mortality of 2.1%. That estimate falls within the range of additional mortalities included in the PVA 
model – that of removing 123 to 400 birds from the regional population, which is predicted to increase the 
likelihood of declines over a period of 25 years by circa 2% - 4%. Such an increase is the equivalent to being 
‘very unlikely’ under the IPCC guidance (IPCC, 2010), with no apparent increase in this risk over this range of 
additional mortality (see Appendix 15B, Figure 15B.3) and could thus be considered the basis for an argument 
for no significant cumulative impact on the regional breeding population.  

Non-Breeding Season 

Insufficient information was available for other developments to determine collision impacts for the post-
breeding season (September – October) or for specific regions during this time of year. In this cumulative 
assessment estimates for the North Sea population in the non-breeding season (September - March) are used 
instead. 

Cumulative collision estimates for the non-breeding season for all six developments total annual collisions of 
1,658 kittiwakes (regardless of age class) at 98% avoidance. Given the species’ wide-ranging behaviour during 
this time of year and the spatial extent of these developments –from the Moray Firth to northern England - it 
is expected that the impacts are diffused across a much larger regional population than used for the 
Development Area individually (at 84,000 birds). In context, Skov et al. (1995) estimate over 1,032,690 birds to 
be present in the North Sea in the non-breeding season. 

Thus, cumulative collision estimates for the offshore developments considered here represent 0.16% of the 
North Sea population in the non-breeding season. During this time of year large numbers of kittiwakes from 
northern Europe enter the North Sea, mixing with birds from the British Isles (Frederiksen et al., 2011). At a 
North Sea level the impact is considered to be a low magnitude on a high sensitivity receptor. Given the 
species’ very large North Sea population – in turn originating from a range of breeding populations – it is 
considered likely that the impact will be spread across those populations to an extent that will not significantly 
affect the species’ growth rate, with any impact likely to be small in scale. Therefore, evaluation considers 
cumulative collision risk effects on the North Sea population in the non-breeding season to be a minor impact. 
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Herring gull Non-Breeding Season 

Cumulative annual collision estimates for the non-breeding season for all six developments total 1,365 herring 
gulls (regardless of age class) at 98% avoidance. Skov et al. (1995) estimate at least 200,000 herring gulls to be 
present between Shetland and Farnes Deep in mid-winter and at least another 250,000 gulls in the northern 
and central North Sea, with the entire North Sea population estimated at 971,700 during the same time of 
year. Although the cumulative collision estimates are substantial, even at the most precautionary approach – 
assuming a background population of around 200,000 wintering birds – these equate to a proportion of 0.68% 
of the regional population. It is considered the cumulative impact is of a moderate magnitude on a moderate 
sensitive receptor. However, given the species’ abundance in the North Sea, it’s high level of mobility and the 
very large numbers of birds involved from the UK, the continent as well as Scandinavia (Wernham et al., 2002), 
with cumulative effects distributed across many different populations and small in scale, cumulative collision 
risk is evaluated as a minor impact. 

Non-breeding 

Minor impact 

Great black-
backed gull 

Non-Breeding Season 

Cumulative annual collision estimates for the non-breeding season for all seven developments total 1,014 
great black-backed gulls (regardless of age class) at 98% avoidance (of which 147 are attribute to Inch Cape 
Offshore Wind Farm). Skov et al. (1995) estimate at least 21,600 great black-backed gulls to be present 
between the Firth of Forth and the North East Bank off the Northumberland coast in mid-winter and at least 
60,900 gulls in the Moray Firth and the north-west North Sea, with the entire North Sea population estimated 
at 299,900 during the same time of year. The latter winter population, with birds originating from the UK, the 
continent as well as Scandinavia (Wernham et al., 2002) is very large and involves long range movements from 
different populations. Thus it is likely that the regional population is subject to a high turnover rate, with any 
cumulative impacts affecting many different populations rather than a single, stationary one. Considering a 
regional population of 81,500 birds (east and north-east Scotland combined), the cumulative collision estimate 
equates to a population proportion of 1.2%, and 0.34% at a North Sea level. It is considered the cumulative 
impact is of a moderate to low magnitude on a moderate sensitive receptor. Given the large background 
population in winter, originating from many different breeding populations across Northern Europe, 
cumulative collision is evaluated as a minor impact. 

Non-breeding 

Minor impact 
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15.9.2 Cumulative Effects – Offshore Export Cable Corridor Near-shore and Intertidal  

325 This section considers the potential cumulative impacts of the intertidal, near-shore and 

onshore components of the Project with other relevant developments that have been 

identified within five kilometre of either side of the cable landfall options. As highlighted in 

Section 15.2, consultation with SNH was undertaken to identify the plans and projects to 

take into account for the cumulative assessment. The developments in Table 15.21 have 

therefore been identified following this feedback and a subsequent detailed review (in April 

2013) of all planning applications within five kilometres either side of the cable landfall 

options.  

326 A total of three onshore developments have been scoped in for the cumulative assessment: 

Goshen Farm, Cockenzie pipeline and Cockenzie Combined Cycle Gas Turbine. A short 

description of the works involved in these projects is provided below. All other 

developments listed in Table 15.21 are considered sufficiently far away from the intertidal 

and near-shore part of the Offshore Export Cable Corridor to make a potential cumulative 

impact exceedingly unlikely. The locations of these developments are presented in Figure 

15.3.  

Table 15.21: Developments Identified for Potential Cumulative Impacts Near-shore and 

Intertidal 

Project Distance 
from the 
Landfall 
Location 
Options 

Details and Area Planning 
Status 

Construction 
Timescale 

Source of 
Information 

Goshen 
Farm 

2 - 6 km  Planning permission 
in principle for 
mixed use 
development 
covering 49 ha, 
comprising the 
erection of up to 
1,200 residential 
units, local centre, 
primary school, 
community 
facilities, open 
space, landscaping, 
roads and 
associated 
infrastructure. 

Pending  Not confirmed 
as planning 
status still 
pending 
consideration 

ES, 
submitted 
to East 
Lothian 
Council in 
July 2011 
by Ashfield 
Commercial 

Cockenzie 
pipeline 

336 m - 
998 m  

Construction 
(duration nine to 12 
months) of a cross-
country pipeline of 
approximately 17.5 
km in length to 
transfer gas from 

Approved There is some 
uncertainty if 
the developer 
will progress 
the project. 

ES, 
submitted 
to Scottish 
Ministers in 
December 
2010. 
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Project Distance 
from the 
Landfall 
Location 
Options 

Details and Area Planning 
Status 

Construction 
Timescale 

Source of 
Information 

the existing gas 
network to the new 
Cockenzie 
Combined Cycle 
Gas Turbine (see 
below) 

Cockenzie 
Power 
Station 
Combined 
Cycle Gas 
Turbine  

0 m - 
2196 m 
(from 
the 
landfall 
location 
options) 

Conversion of the 
existing power 
station to gas.  

Approved There is some 
uncertainty if 
the developer 
will progress 
the project.. 

ES, 
submitted 
to Scottish 
Ministers in 
2009. 

Note: distances and surface areas have been rounded to whole numbers 
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Figure 15.3: Intertidal and Cumulative Developments 
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327 The potential for cumulative impacts is considered in terms of direct habitat loss, direct 

disturbance, and any indirect impacts on bird communities via prey availability.  

Onshore Developments Considered for Cumulative Impacts 

Goshen Farm 

328 Goshen Farm is a proposed mixed use development, comprising housing and other 

associated uses occupying an area of 49 ha, located about three kilometres west of the 

Cockenzie landfall option for the Offshore Export Cable and about seven kilometres west of 

the Seton Sands Landfall option. It lies approximately 365 m from the Firth of Forth SPA at 

the nearest point (Musselburgh Lagoons) and about 500 m from the coastline of the Firth of 

Forth (Ashfield Commercial Properties, 2011). 

Cockenzie Pipeline 

329 The pipeline development consists of the pipe itself, an above ground installation, a site 

compound, laydown areas and associated infrastructure. The pipeline development will run 

in an east-west direction from the off-take site at the existing Haddington Above Ground 

Installation at East Fortune, to the new Combined Cycle Gas Turbine. The development will 

incorporate a number of road, rail and watercourse crossings. The majority of land along the 

pipeline development route is used for arable farming. 

Cockenzie Combined Cycle Gas Turbine 

330 The existing Cockenzie Power Station occupies a 93 hectare site on the south shore of the 

Firth of Forth in East Lothian. Following cessation of power generation from coal, the 

consented development is for the conversion of the power station from its original energy 

source (coal) to natural gas (which will be delivered to the site by the pipeline described 

above). Given the power station was in operation until March 2013, any effects it had on 

intertidal and near-shore VORs forms part of the Project baseline as surveys overlapped with 

the station still being operational. Notably, the birds recorded in the near-shore and 

intertidal surveys are likely to have habituated to the noise and activity levels resulting from 

the operational coal-fired power station. The conversion is proposed to take place generally 

within the existing footprint of the current power station, with two options considered: 

either to keep the existing twin chimneys, or to demolish these and replace them with 

shorter stacks. In addition, some seaward works are proposed to the existing jetty and 

seawall, and depending on the final detailed design, a small jetty may also be constructed 

into the Firth of Forth. Information on the development and its predicted impacts is taken 

from its ES (Scottish Power Generation Ltd., 2009). 

Direct Habitat Loss 

331 There will be no loss of intertidal or sub-tidal habitat as a result of the Goshen Farm or the 

Cockenzie Pipeline development as neither overlaps with those habitat types. Cumulative 

impacts during construction are however possible for the Project and the Cockenzie 

Combined Gas Cycle Turbine (CCGCT). For the latter development, a new slipway may be 

built that would result in the small-scale loss of sub-tidal habitat and marine habitat of low 
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ecological importance, resulting in the loss of approximately 0.2 hectares of habitat, 

equating to less than 0.01 per cent of the entire area of the Firth of Forth (Scottish Power 

Generation Ltd., 2009). Based on habitat surveys carried out for the CCGCT, the habitat type 

that would be lost was considered of low ecological value, and not unique to this part of the 

Firth of Forth, being relatively common and widespread (Scottish Power Generation Ltd., 

2009).  

332 The extent of intertidal habitat loss at the Cockenzie cable landfall from the Project is 

estimated to amount to 0.22 hectares, based on a cable length of 56 m across the widest 

point of the beach in this location. This location lies outside any designated sites within the 

Firth of Forth, and impacts intertidal habitat of relatively low quality, and of a character that 

is widespread and extensive within the Firth of Forth (see Chapter 12). It is predicted that 

any indirect impacts during the decommissioning phase is at worst of a similar nature (no 

further habitat loss is likely to occur during operation). 

333 The assessment considered all VORs of all sensitivies and cumulative direct habitat loss 

during construction and decommissioning of negligible magnitude. Based on the highly 

localised extent over which direct habitat loss is predicted to occur, its temporary nature, 

with recovery and recolonisation likely in the short to medium term (see Chapter 12), 

cumulative direct habitat loss for all VORs during all seasons represents a very slight change 

from baseline conditions and is evaluated as a negligible impact. 

Direct Disturbance 

334 There is potential for cumulative impacts from direct disturbance with all three onshore 

developments if construction, operational and decommissioning activities overlap. Taking 

available studies into account (see Section 15.7.2), it is considered that cumulative direct 

disturbance impacts from construction activities across the intertidal area will be temporary 

in nature and are localised - with disturbance for the most susceptible species occurring up 

to 300 m - 350 m when roosting and up to 200 m - 250 m when foraging, as well as pre-

existing baseline levels of disturbance and noise (notably road traffic). It is predicted that 

any direct disturbance impacts during the operational and decommissioning phases are at 

worst of a similar nature. 

335 The assessment considered all VORs of all sensitivities in all seasons and cumulative direct 

disturbance during construction, operation and decommissioning of negligible magnitude, as 

it is predicted that such impacts will be localised and temporary in nature. Given the 

available foraging areas in the wider Firth of Forth during this time of year, the spatial extent 

of any impact represents a very slight change from baseline conditions. Cumulative direct 

disturbance is therefore predicted to represent effects which will lie within the limits of 

natural variation and evaluated as a negligible impact. 

Indirect Impacts on Birds via Prey Species 

336 There is potential for cumulative impacts from indirect disturbance on VORs dependent on 

intertidal and sub-tidal habitat if construction, operational and decommissioning activities 

between the Project and the Cockenzie Combined Gas Cycle Turbine overlap. Due to their 
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onshore locations, Goshen Farm and the Cockenzie pipeline do not affect these habitats and 

will therefore not contribute cumulatively to indirect disturbance impacts. 

337 As outlined in Section 15.7.2, due to the nature of the construction activities involved for the 

Project in the near-shore and intertidal zone, sediment discharges are considered the 

potential key impact source. However, sediment plumes are predicted to be localised and 

temporary, with most plumes settling out up to a few hundred metres of the Export Cable, 

over a period of seconds or minutes. The finest sediment fractions will persist for longer in 

the water column and be carried further, but will generally not be transported beyond three 

kilometres from the Export Cable, and will settle out within a few hours of disturbance (see 

Chapter 10, Section 10.6.1).  

338 The ES for the Cockenzie Combined Gas Cycle Turbine considered the key indirect impact to 

be displacement of fish with swim bladders due to piling noise during construction of the 

slipway (if built). Noise modelling carried out as part of the development’s ES indicated that 

the avoidance area for fish populations would extend up to 490 m from the impact source 

(Scottish Power Generation Ltd., 2009).  

339 It is therefore predicted that the extent of any such discharge or noise during construction 

would be localised and temporary. Birds would be able to feed elsewhere in nearby coastal 

waters and return quickly to the area once sediment plumes have settled or piling has 

ceased. It is predicted that any indirect impacts during the operational and decommissioning 

phases are at worst of a similar nature. 

340 The assessment considered all VORs of all sensitivities in all seasons and cumulative indirect 

disturbance of bird communities through prey availability during construction, operation and 

decommissioning of negligible magnitude, as the combined effect of sediment discharges 

and piling activities are only likely to result in a very slight change from baseline conditions 

over relatively small areas. Cumulative indirect disturbance is therefore predicted to 

represent effects well within the limits of natural variation and is evaluated as a negligible 

impact.  

15.9.3 Impact Interactions 

341 The following potential impact sources associated with the Project were considered with 

regard to the likelihood of impact interactions occurring during construction, operation and 

decommissioning:  

 Direct (seabed) habitat loss; 

 Direct disturbance through vessel movements and construction activities in the 

Development Area as well as the Offshore Export Cable Corridor; 

 Indirect disturbance of bird communities through changes in prey availability, as a result 

of piling events in particular but also habitat change, disturbance and SSC deposition; 

 Displacement during the operational phase, as a result of the physical presence of the 

WTG array and associated structures; 
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 Collision risk from built-up structures in the Development Area, in particular operating 

WTGs; and 

 Barrier effect of the WTG array during the operational phase.  

Construction 

342 As outlined in Sections 15.6.1 and 15.7.2, key impacts during the construction phase are 

direct disturbance through vessel movements and construction activities and indirect 

disturbance through changes in prey availability. It is considered that for those receptors 

particularly susceptible to direct disturbance any effect is likely to be limited to within 500 m 

from vessels or construction locations. Indirect impacts of piling activities (avoidance of 

areas) on sandeel populations are predicted to be highly localised (0.17 km2), whereas such 

impacts on herring/sprat populations are predicted to be much more wide-ranging (2,473 

km2; Chapter 13, Table 13.22 and associated text). 

343 Considering a worst case scenario – involving a bird species which is susceptible to both 

direct disturbance as well as indirect impacts through prey availability – impact interactions 

are not predicted to occur because the spatial extent of the indirect impacts on 

herring/sprat populations is much larger than any localised effects of direct disturbance of 

birds, effectively overriding the latter impact for these species during the construction 

phase.  

344 Therefore, it is considered unlikely that during construction both impact sources could 

interact in a manner that would either exceed the significance levels of their individual 

effects or create a new, over-arching impact source.  

Operation 

345 Potential impacts during the operational phase are direct habitat loss, disturbance through 

vessel movements and maintenance activities, indirect disturbance through changes in prey 

availability, displacement, barrier effect and collision risk (Sections 15.6.2 and 15.7.3). 

346 Of these impact sources, direct habitat loss and indirect disturbance are highly localised, 

occurring on the seabed and in close proximity to underwater structures only, whereas 

direct disturbance of birds is likely to be limited to within 500 m of vessels or maintenance 

activities. Therefore, based on spatial extent, any effect of displacement is likely to override 

both other impacts. In turn, displacement effects up to two kilometres from the 

Development Area (as a result of the presence of the WTG array) are likely to render 

disturbance effects inconsequential, as birds that have been displaced are very unlikely to be 

affected by localised disturbance events within the Development Area. 

347 Displacement and barrier effects and collision risk are mutually exclusive: birds displaced 

from the wind farm or circumventing the wind farm cannot be at the same time at risk of 

collision of operational WTGs. The avoidance rates used for collision risk modelling take 

account of displacement by incorporating the effects of macro-avoidance (of the whole wind 

farm array) as well as micro-avoidance (of individual turbines).  
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348 Therefore it is considered unlikely that during operation any of these impact sources could 

interact in a manner that would either exceed the significance levels of their individual 

effects or create a new, over-arching impact source. 

Decommissioning 

349 Considerations regarding impact interactions discussed for the construction phase are 

predicted to be similar for the decommissioning phase. Therefore, it is considered unlikely 

that during decommissioning both impact sources could interact in a manner that would 

either exceed the significance levels of their individual effects or create a new, over-arching 

impact source. 

Assessment of Significance 

350 The potential for individual impacts identified through the impact assessment to interact 

and create new, or more significant impacts on all VORS (regardless of sensitivity) has been 

assessed. No such interactions have been identified. 

Impact Interactions – Other Projects 

351 The same potential impact sources associated with the Project as listed above were 

considered with regard to the likelihood of cumulative impact interactions occurring during 

construction, operation and decommissioning. Due to the likely spatial extent of each these 

impact sources only the Neart na Gaoithe, Firth of Forth Phase 1, Goshen Farm, Cockenzie 

pipeline and Cockenzie Combined Gas Cycle Turbine developments are considered in this 

assessment. All other onshore and offshore developments are considered to be sufficiently 

far removed from the Project elements, or to exhibit sufficiently small scale, localised effects 

that impact interactions are predicted to be unlikely. 

Construction 

352 As considered for the Inch Cape Offshore Wind Farm in isolation, effects from direct 

disturbance during construction are predicted to be confined to the respective development 

areas of all three Forth and Tay offshore wind farms as well as three onshore developments 

considered for the near-shore/intertidal zone, whereas indirect disturbance impacts from 

piling activities are likely to spatially overlap.  

353 Considering a similar theoretical worst case scenario as above – involving a bird species 

which is susceptible to both direct disturbance as well as indirect impacts through prey 

availability –impact interactions are not predicted to occur because the cumulative spatial 

extent of the indirect impacts on herring/sprat populations is much larger than any localised 

effects of direct disturbance of birds, effectively overriding the latter impact for these 

species during the construction phase.  

354 Therefore it is considered unlikely that during construction both impact sources could 

interact in a manner that would either exceed the significance levels of their individual 

effects or create a new, over-arching impact source.  
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Operation 

355 As considered for the Project in isolation, effects from direct habitat loss, direct disturbance, 

and indirect disturbance effects during operation are predicted to be constrained to the 

respective development areas of all three Forth and Tay offshore wind farms. Therefore, as 

spatial overlap is lacking, no impact interactions are predicted for these impact sources. 

356 Due to the mutually exclusive nature of displacement/barrier effects and collision risk, no 

impact interactions are predicted for these impact sources. 

Decommissioning 

357 Considerations regarding impact interactions discussed for the construction phase are 

predicted to be similar for the decommissioning phase. Therefore, it is considered unlikely 

that during decommissioning both impact sources could interact in a manner that would 

either exceed the significance levels of their individual effects or create a new, over-arching 

impact source. 

Assessment of Significance 

The potential for individual impacts identified through the impact assessment to interact 

with other projects and create new, or more significant impacts on all VORS (regardless of 

sensitivity) has been assessed. No such interactions have been identified. 

15.10 Further Mitigation and Monitoring 

15.10.1 Mitigation 

358 The ornithology assessment has assessed worst case scenario impacts of the Project, in 

isolation and cumulatively, and has taken into account the Embedded Mitigation measures 

listed in Section 15.3.1 and collated in Appendix 7A: Draft Environmental Management Plan. 

The assessment concluded that residual effects for the Project alone would be at most 

moderate and no additional mitigation is proposed. 

359 The cumulative assessment for the Project with other developments predicted a major 

impact on the regional breeding kittiwake population through collision risk. Of the total 

kittiwake collision mortality predicted for all the offshore wind farms (541 birds) the 

proportion of Inch Cape Offshore Wind Farm alone is 3.3 per cent (18 birds). Consideration 

has been given to changing the Project parameters but due to the relatively small impact 

from the Project alone it is considered this would not make a material difference. Therefore 

no further mitigation is proposed for the Project. 

15.10.2 Monitoring 

360 It is anticipated that pre-, during and post-construction monitoring will provide valuable data 

regarding the predicted to actual effects of the Project on bird species. Throughout the 

duration of offshore wind farm lifecycle, ICOL will work with Marine Scotland, SNH/JNCC, 

TCE and FTOWDG to share bird data, to inform and further develop best practice measures. 
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15.11 Conclusions and Residual Impacts 

15.11.1 Development Area and Offshore Export Cable Corridor to Near-shore 

361 The assessment of impacts on bird species is summarised in Table 15.22 below and 

considers impacts from the Development Area and the Offshore Export Cable Corridor to 

near-shore. Both Project elements have been assessed individually but have effectively been 

merged in the summary table. Assessment of the near-shore/intertidal has been 

summarised separately due to its different nature (Table 15.23).  

362 All Embedded Mitigation identified in Section 15.3.1 has been included within the 

assessments above, and therefore in all cases the pre- and post-mitigation effects are the 

same and only the Post Mitigation Effects have been presented in Table 15.22 below 

363 For the Project alone, the assessment has identified no significant impacts for any VOR (i.e. 

no moderate/major or major impacts were predicted). 

364 The cumulative assessment for the Project with other projects predicted a major impact on 

the regional breeding kittiwake population through collision risk. No other significant 

impacts were predicted for any VOR.  
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Table 15.22: Summary of Impact Assessment for the Development Area and the Offshore Export Cable Corridor to Near-shore 

Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

Taiga bean goose Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Negligible 

Pink-footed goose Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Negligible 

Svalbard barnacle goose Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Minor 

Shelduck Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible No data available 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

Tufted duck Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible No data available 

Long-tailed duck Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible No data available 

Common scoter Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible No data available 

Goldeneye Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible No data available 

Fulmar 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

Fulmar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Fulmar 
Operation:  

Barrier impacts 
All seasons 

Negligible Negligible 

Operation: 

Collision risk impacts 
All seasons N/A N/A 

Gannet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Gannet 
Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts  

All seasons  Negligible 
Negligible  

Operation: 

Collision risk impacts 
Breeding Minor Minor 

Operation: 

Collision risk impacts 
Non-breeding Negligible Minor 

Shag 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Shag 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement 
Breeding Negligible Negligible 

Operation: 

Displacement 
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Shag 
Operation: 

Collision risk impacts 
All seasons N/A N/A 

Oystercatcher Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Negligible 

Golden plover Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Negligible 

Ringed plover Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Negligible 

Curlew Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

Knot Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible Negligible 

Dunlin Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration 

Negligible Negligible 

Purple sandpiper Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible No data available 

Grey phalarope Operation: 

Barrier impacts  
Passage migration Negligible Negligible 

Operation: 

Collision risk impacts 
Passage migration Negligible No data available 

Arctic skua 

 

Construction: 

Direct disturbance 
Breeding Species not present N/A 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Arctic skua 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Post-breeding/passage Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Species not present N/A 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding/passage Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Species not present N/A 

Operation: 

Displacement  
Post-breeding/passage Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Arctic skua 
Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
Post-breeding/passage Negligible Negligible 

Great skua 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Species not present N/A 

Construction: 

Direct disturbance 
Post-breeding/passage Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Species not present N/A 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding/passage Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Great skua 
Operation: 

Displacement  
Breeding Species not present N/A 

Operation: 

Displacement  
Post-breeding/passage Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
Post-breeding/passage Negligible Negligible 

Puffin 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Post-breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Puffin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Minor Minor/Moderate 

Operation: 

Displacement 
Post-breeding Negligible Negligible 

Operation: 

Displacement 
Non-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Puffin 
Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
All seasons N/A N/A 

Razorbill 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Post-breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Minor Minor 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Razorbill 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement 
Breeding Minor Minor/Moderate 

Operation: 

Displacement 
Post-breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Razorbill 
Operation: 

Collision risk impacts 
All seasons N/A N/A 

Guillemot 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Post-breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 



Biological Environment 
ORNITHOLOGY 

 INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

206 of 366  

Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Guillemot 
Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Minor Minor/Moderate 

Operation: 

Displacement  
Post-breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation: Barrier impacts All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
All seasons N/A N/A 

Common tern 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Post-breeding Negligible Negligible 



Biological Environment 
ORNITHOLOGY 

 INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

207 of 366  

Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Common tern 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Non-breeding Species not present N/A 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Minor/Moderate Moderate 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Species not present N/A 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Post-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Common tern 
Operation: 

Displacement  
Non-breeding Species not present N/A 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation: Barrier impacts All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
All seasons N/A N/A 

Arctic tern 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Post-breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible N/A 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Minor/Moderate Moderate 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Arctic tern 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Species not present N/A 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Post-breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Species not present N/A 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Arctic tern 
Operation: 

Collision risk impacts 
All seasons N/A N/A 

Kittiwake 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Post-breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Minor 

Construction: 

Indirect impacts on birds via 
prey species 

Post-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Kittiwake 
Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Minor Minor/Moderate 

Operation: 

Displacement  
Post-breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
Breeding Minor Major 

Operation: 

Collision risk impacts 
Post-breeding Negligible No data available 

Operation: 

Collision risk impacts 
Non-breeding Negligible Minor 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

Little gull 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Species not present N/A 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Species not present N/A 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Species not present N/A 

Operation: 

Displacement  
Non-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Little gull 
Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
Breeding Species not present N/A 

Operation: 

Collision risk impacts 
Non-breeding N/A N/A 

Common gull 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Common gull 
Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
Breeding N/A N/A 

Operation: 

Collision risk impacts 
Non-breeding N/A N/A 

Lesser black-backed gull 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Lesser black-backed gull 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Non-breeding Negligible N/A 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Species not present N/A 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Species not present N/A 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Lesser black-backed gull 
Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
Breeding N/A N/A 

Operation: 

Collision risk impacts 
Non-breeding Species not present N/A 

Herring gull 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Herring gull 
Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

All seasons Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 

Operation: 

Collision risk impacts 
Breeding N/A 

N/A 

Operation: 

Collision risk impacts 
Non-breeding Negligible Minor 

Great black-backed gull 

 

 

 

Construction: 

Direct disturbance 
Breeding Negligible Negligible 

Construction: 

Direct disturbance 
Non-breeding Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Great black-backed gull 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Construction: 

Indirect impacts on birds via 
prey species 

Non-breeding Negligible Negligible 

Operation: 

Direct disturbance 
All seasons Negligible Negligible 

Operation: 

Habitat loss 
All seasons Negligible Negligible 

Operation: 

Displacement  
Breeding Negligible Negligible 

Operation: 

Displacement  
Non-breeding Negligible Negligible 

Operation: 

Indirect impacts on birds via 
prey species 

Breeding Negligible Negligible 

Operation:  

Barrier impacts 
All seasons Negligible Negligible 
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Species Impact Season 
Residual Impact  

(Project Alone) 

Residual Impact  

(Cumulative)1 

 

Great black-backed gull 
Operation: 

Collision risk impacts 
Breeding N/A N/A 

Operation: 

Collision risk impacts 
Non-breeding Negligible Minor 

1
 ‘N/A’ indicates that information was not available from other developments for a cumulative assessment 
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15.11.2 Offshore Export Cable Corridor- Near-shore to MHWS (including Intertidal) 

365 A summary of the impact assessment for this part of the Offshore Export Cable is included in 

Table 15.23, below. No significant residual impacts are predicted.  

366 All Embedded Mitigation identified in Section 15.3.1 has been included within the 

assessments above, and therefore in all cases the pre- and post-mitigation effects are the 

same and only the Post Mitigation Effects have been presented in Table 15.23 below. 

Table 15.23: Summary of Impact Assessment for Offshore Export Cable Corridor – Near-

shore to MHWS (including Intertidal) 

Species Impact Season 

Residual 
Impact (The 

Project 
Alone) 

Residual 
Impact 

(Cumulative)  

All ornithological 
receptors 

Direct habitat loss during 
construction 

All Negligible Negligible 

All ornithological 
receptors 

Direct disturbance during all 
phases 

All Negligible Negligible 

All ornithological 
receptors 

Indirect impacts on birds via 
prey during all phases 

All Negligible Negligible 
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15.12 Habitats Regulations Appraisal 

15.12.1 Introduction 

367 The following section uses the impact assessment results above and examines whether the 

Project, in isolation, or in-combination with other plans and projects, has any adverse effect 

on site integrity of any Special Protection Areas (SPAs).  

368 The process through which this examination has to proceed must accord with a set 

sequence, commonly known as a Habitats Regulations Appraisal (HRA). This involves a 

defined set of evidence-based, reasoned judgments to determine whether or not all an 

SPA’s qualifying species will be successfully protected if the development proceeds. SPA’s 

form part of a wider international network to protect the most important wildlife sites 

across member states of the Europe Union. Given these sites’ importance, the legislation, 

associated regulations and case law which frame the HRA process are therefore necessarily 

thorough. This is not to say that a development cannot proceed near, adjacent, or even 

within an SPA. A development cannot be consented, however, if it cannot be shown that 

there will be no adverse effect on the integrity of the SPA in view of its conservation 

objectives. Unless there are no alternative solutions and there are imperative reasons of 

overriding public interest and necessary compensatory measures are taken to ensure that 

the overall coherence of the Natura 2000 network is protected.  

369 As much of the information on which the HRA depends has already been provided, to avoid 

unnecessary repetition, this HRA section either refers back to the relevant sections in this 

chapter and accompanying appendices and annexes, or highlights the specific evidence 

related to the conservation objectives of the SPAs.  

370 The key preparatory step for the HRA has already been undertaken, in accordance with 

consultation guidance and planning requirements. In the lead up to the production of this 

chapter, an HRA Screening Report was submitted for comment on 29 August 2012 to Marine 

Scotland (and through them to Scottish Natural Heritage (SNH)). The resulting consultation 

responses to this Screening Report (received on 2 November 2012) have been taken into 

account throughout this chapter (please refer to Table 15.1 for the response details). The 

Screening Report itself contains noteworthy detail on the HRA process and important 

background ornithology information (see Appendix 15B, Annex 15B.1). 

15.12.2 The Requirement for the HRA and the Stages Involved in the HRA Process 

371 As detailed in the Screening Report the HRA is required where a development is likely to 

have a significant effect (LSE) on an SPA and it is not directly connected with or necessary to 

the management of the site. 

372 The steps required for an HRA are set out in Article 6 of the Habitats Directive (92/43/EEC). 

In Scotland, this process is implemented through the Habitats Regulations. These regulations 

apply to sites within Scottish Territorial Waters. The HRA is a three-stage process: 
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373 Stage One: Is the proposal directly connected with or necessary to the management of the 

site for nature conservation? In the case of this application for consent of the offshore wind 

farm and its grid connection, it is not. Therefore Stage Two must be followed. 

374 Stage Two: Is the proposal likely to have a significant effect, alone or in-combination with 

other plans or projects, on a SPA? This test acts as a screening stage to remove proposals 

that do not need further consideration under Stage Three. If it is obvious that there are no 

effects on the qualifying interests of a European site despite a connection between the 

proposal and the European site, then the conclusion is one of no Likely Significant Effect 

(LSE). This step takes account of any mitigation measures implemented in the proposals. If 

there is a LSE on a SPA, then an Appropriate Assessment is required (Stage Three). 

375 Stage Three: Can it be ascertained beyond reasonable scientific doubt and in light of the 

best scientific knowledge in the field that the proposal, including any necessary mitigation 

measures, will not adversely affect the integrity of the SPA? Scottish Office (1995) Circular 

6/1995 defined the integrity of a site as ‘the coherence of its ecological structure and 

function, across its whole area, that enables it to sustain the habitats and/or, the levels of 

the populations of the species for which it was classified’. This definition has been 

subsequently reinforced by European Commission guidance (European Commission, 2000). 

376 The competent authority, in this case Marine Scotland (on behalf of Scottish Ministers), 

carries out the Appropriate Assessment. Consideration of the conservation objectives is 

required in determining effects on site integrity and an Appropriate Assessment must be 

carried out in view of these. Conclusions must be made on the basis of there being no 

reasonable scientific doubt as to the absence of adverse effects.  

377 After consideration of the three stages in the HRA, if it cannot be ascertained beyond 

reasonable scientific doubt that the proposal will not adversely affect the integrity of a SPA, 

the proposal can only proceed if: 

 there are no alternative solutions; 

 there are imperative reasons of over-riding public interest for doing so; and 

 any necessary compensatory measures are taken to secure the coherence of the Natura 

2000 site network which is an EU-wide network of nature protection areas established 

under the 1992 Habitats Directive, the aim of which is to ensure the long term survival of 

Europe’s most valuable and threatened species and habitats.  

15.12.3 The SPA Conservation Objectives 

378 An appropriate assessment requires consideration of the potential impacts of a 

development in relation to the SPA conservation objectives, which are defined by SNH. In 

order to assess whether there will be an adverse effect on site integrity, consideration needs 

to be given to whether the Project is likely to compromise the achievement of the 

conservation objectives. The conservation objectives are:  

1. Avoid deterioration of the habitats of the qualifying species; 
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2. Avoid significant disturbance to the qualifying species; 

379 Ensure for the qualifying species that the following are maintained in the long term: 

3. Population of the bird species as a viable component of the SPA; 

4. Distribution of the bird species within the SPA; 

5. Distribution and extent of habitats supporting the species; 

6. Structure, function and supporting processes of habitats supporting the species; 

7. No significant disturbance of the species. 

380 The objectives primarily give site-based protection, i.e. protection to those qualifying 

features that use the area within the SPA boundary. Specifically, objective 1 relates to the 

habitats within the SPA supporting the qualifying species, and objectives 2, 4, 5, 6 and 7 also 

refer to the SPA itself, albeit in the long term. 

381 Objective 3 refers to the population of the SPA’s qualifying species, but necessarily the 

viability of this population depends on the habitats used by these SPA birds in and out of the 

SPA. Therefore, to assess the Project’s effect on this particular objective, it is necessary to 

determine whether or not it causes a significant reduction in population viability, either 

alone or in-combination. The determinants of this impact would either be added mortality or 

significantly reduced breeding success, both potentially resulting from either: 

  direct disturbance; 

 direct habitat loss; 

 indirect disturbance of bird communities via prey species; 

 displacement;  

 barrier effects; or  

 from collision mortality.  

382 As qualifying interests differ in seasonal occurrence and their susceptibility to these 

potential impacts, for each SPA, information is provided on which impact source or sources 

are considered in the assessment. 

Consideration of Conservative Assumptions for HRA 

383 In determining impact significance, the assessment incorporates a series of conservative 

assumptions about the Design Envelope (see Tables 15.2 and 15.3) as well as the potential 

magnitude of impacts of the Project on ornithological receptors. Where possible, the 

likelihood of an adverse effect is assigned based on scientific research and available 

information on the population status. Where this empirical evidence has not been available, 

the ecology of the species has been considered and appropriate conservative assumptions 

made. Section 15.4.6 provides an overview of these conservative assumptions and why they 

are considered to be appropriately conservative. It is considered that as a consequence of 

these assumptions, confidence that ‘likely’ impacts (definition for the likelihood of a defined 
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outcome having occurred or occurring in the future, as defined by the IPCC) are within the 

ranges predicted by the models used is ‘high’ or ‘very high’ (quantitatively calibrated levels 

of confidence used in this assessment as defined by the IPCC) for the assessment undertaken 

to inform the HRA. 

15.12.4 Layout of the Information Provided 

384 As screening identified SPAs that had either been designated for their breeding season or 

predominantly non-breeding season qualifying interests, the structure of the remainder of 

Section 15.12 is therefore as follows: 

 Section 15.12.5 presents the SPAs that screening identified as having the potential for a 

LSE to occur, and it lists the species considered to have the potential to contribute to this 

LSE;  

 Section 15.12.6 provides information to inform the HRA for the three SPAs designated for 

their non-breeding season interests, as well as migratory species in general. The SPAs it 

covers are the Slamannan Plateau SPA, Upper Solway Flats and Marshes SPA, and the 

Firth of Forth SPA, and it deals with the Project alone, and in-combination with other 

relevant plans and projects;  

 Section 15.12.7 provides information to inform the HRA for the four SPAs designated for 

their qualifying interests in the breeding season for which LSE was identified. As the 

assessment of potential effects for these sites is more complex, and required additional 

analysis, this section first provides information relevant to all four SPAs and considers the 

Project alone;  

 Section 15.12.8 provides in-combination information to inform the HRA for the same four 

SPAs designated for their qualifying interests in the breeding season. This section first 

provides information relevant to all four SPAs and then considers in-combination effects 

from the Project and other relevant plans and projects on these SPAs. Finally, it pulls 

together the summary of the HRA outcome for the Project alone and in-combination for 

each SPA; and  

 Section 15.12.9 then provides the conclusions of the information to inform the HRA for all 

seven of the SPAs for which LSE was identified for the Project alone as well as in-

combination with other plans and projects. 

385 Figures 15.4 to 15.16 relate specifically to the HRA of this chapter and are provided before 

the references section. 

15.12.5 The SPAs Identified for Appropriate Assessment and their Qualifying Species  

The SPAs Identified for LSE  

386 The HRA Screening Report (see Appendix 15B, Annex 15B.1) considered potential 

connectivity between the Project and SPAs. Seven sites in total were identified to have the 
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potential for LSE and therefore require an Appropriate Assessment. These SPAs have been 

agreed with SNH (Pers. comm., 2012).  

387 Of the seven SPAs where LSE was identified, two (the Slamannan Plateau, and the Upper 

Solway Flats and Marshes) were designated solely for their over-wintering qualifying 

interests. The third, (the Firth of Forth) is designated for its over-wintering bird species and 

Sandwich tern on passage. The remaining four were designated due to their qualifying 

interests in the breeding season (Forth Islands, Fowlsheugh, St Abb’s Head to Fast Castle, 

and Buchan Ness to Collieston Coast). 

The SPA Qualifying Species Identified as Having Potential to Contribute to LSE  

388 As well as identifying these SPAs, SNH highlighted the qualifying species they wanted 

considered for the HRA. This is because not all qualifying species, in their view, were likely to 

be at risk of any impacts from the Project, and therefore would not contribute to the LSE for 

the particular SPA in question. The general reasoning behind this advice was that there was 

sufficient separation of the main locations of these species from potentially harmful 

elements of the Project that any risk of adverse effects was avoided.  

389 Note that in relation to the assessment of a LSE for the Forth Islands SPA, breeding Sandwich 

tern was identified in the HRA Screening Report as contributing to a conclusion of LSE, but 

was subsequently screened out based on advice from SNH. It is recognised that the 

Sandwich tern passage population for the Firth of Forth SPA largely originates from the 

breeding population at the Farne Islands SPA. However, the latter site was screened out on 

the basis of no connectivity during the breeding season (see Appendix 15B, Annex 15B.1).  

390 Conversely herring gull was not initially identified as contributing to a LSE for Buchan Ness to 

Collieston Coast in the HRA screening report but SNH advised that this species should be 

assessed for its contribution to an adverse effect on site integrity in the HRA of the Buchan 

Ness to Collieston Coast SPA.  

391 In agreement with SNH and Marine Scotland, the following qualifying interests of SPAs were 

not considered to contribute to LSE:  

 Forth Islands SPA: cormorant, roseate tern, Sandwich tern and shag;  

 Buchan Ness to Collieston Coast SPA: shag; and 

 St Abb’s Head to Fast Castle SPA: shag.  

392 The SPAs, and their qualifying species screened as potentially contributing to a LSE, are 

summarised in Table 15.24 and shown in Figure 15.2. Further background is provided in the 

HRA Screening Report, (Appendix 15B, Annex 15B.1), and the SNH response to the Screening 

Report. For reference purposes, a full list of qualifying species for each SPA is included in 

Appendix 15B, Annex 15B.1.  
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Table 15.24: SPAs for which a LSE has been Identified  

SPA for which LSE has been Identified  

(distance to Development Area in km) 

Qualifying Species Potentially Contributing 
to the LSE from the Project 

SPAs designated for qualifying interests in the non-breeding season 

Slamannan Plateau (113 km) Taiga bean goose 

Upper Solway Flats and Marshes (168.6 km) Svalbard barnacle goose 

SPAs designated mainly for qualifying interests in the non-breeding season 

Firth of Forth (27.1 km) Pink-footed goose 

Shelduck 

Wigeon 

Mallard 

Scaup 

Eider 

Long-tailed duck 

Common scoter 

Velvet scoter 

Goldeneye 

Red-breasted merganser 

Red-throated diver 

Cormorant 

Great crested grebe 

Slavonian grebe 

Oystercatcher 

Golden plover 

Grey plover 

Lapwing 

Ringed plover 

Curlew 
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SPA for which LSE has been Identified  

(distance to Development Area in km) 

Qualifying Species Potentially Contributing 
to the LSE from the Project 

Bar-tailed godwit 

Turnstone 

Knot 

Dunlin 

Redshank 

Sandwich tern 

SPAs designated for qualifying interests in the breeding season 

Forth Islands (29 km - 86 km) Fulmar* 

Gannet 

Kittiwake* 

Herring gull 

Lesser black-backed gull 

Common tern 

Arctic tern 

Guillemot* 

Razorbill* 

Puffin 

Fowlsheugh (33 km) Fulmar* 

Kittiwake 

Herring gull* 

Guillemot 

Razorbill* 

St Abb’s Head to Fast Castle (53 km) Kittiwake* 

Herring gull* 

Guillemot* 

Razorbill* 
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SPA for which LSE has been Identified  

(distance to Development Area in km) 

Qualifying Species Potentially Contributing 
to the LSE from the Project 

Buchan Ness to Collieston Coast (82 km) Fulmar* 

Kittiwake* 

Herring gull 

Guillemot* 

* Identifies species which are listed components of the seabird assemblage as per Article 4.2 of the 
Birds Directive (2009/147/EC). Assemblage species are afforded the same level of protection as 
species that qualify individually for SPA protection (as per Article 4.1 of the Birds Directive). 
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15.12.6 Information to Inform the HRA for the Three SPAs designated for their Qualifying Species 
in the Non-breeding Season (Project Alone and In-Combination) 

The SPAs designated for their Qualifying Species in the Non-breeding Season and 

Qualifying Species Covered by the Assessment 

393 Through the screening process, potential connectivity with the Project has been identified 

for two SPAs with non-breeding (i.e. over-wintering) qualifying interests – the Slamannan 

Plateau SPA, for which Taiga bean goose is the only qualifying species, and the Upper Solway 

Flats and Marshes SPA. The Upper Solway Flats and Marshes SPA is classified for several 

species of over-wintering waders, ducks, geese and swans (JNCC, 2013) but in relation to 

LSE, only one species, Svalbard barnacle goose, requires assessment in the Appropriate 

Assessment. Consequently this HRA only provides the information required for the 

Appropriate Assessment to consider impacts to the designated Svalbard barnacle goose 

population. 

394 The potential impacts on the qualifying interests associated with the Slamannan Plateau SPA 

and Upper Solway Flats and Marshes SPA could arise from barrier effects during migration or 

collision during the operational period. 

395 In addition to these two SPAs, there is clear connectivity with the Firth of Forth SPA as the 

Offshore Export Cable Corridor crosses, or passes close to, the site (depending on which of 

the two potential landfall options are used, see Figure 15.2). The effects of both landfall 

options on the SPA’s integrity are therefore considered.  

396 Finally, an assessment is made for migratory species overall, in order to determine the 

effects on any other SPA for which there is potential connectivity from these migrants. 
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Will the Project Alone or In-combination with Other Plans or Projects Cause an Adverse Effect on the Integrity of the Slamannan Plateau SPA? 

397 The information to inform the HRA for this SPA is set out in Table 15.25 below. 

Table 15.25: Summary of HRA outcome for the Slamannan Plateau SPA  

Conservation Objective for 
Qualifying Species 

Summary of HRA findings - Slamannan Plateau SPA Section(s) Where Evidence 
is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species  

The Project is a minimum of 113 km from the SPA (see Table 15.24, Figure 15.2) and will 
not cause any direct or indirect deterioration of Taiga bean goose habitat, during 
construction, operation or decommissioning. This applies for the Project alone or in-
combination with other plans or projects (considered to consist of: Firth of Forth Phase 1 
Phase, and Neart na Gaoithe Offshore Wind Farm, see Section 15.9.1). 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

2. Avoid significant disturbance 
to the qualifying species 

Due to the distance to the SPA, the Project will not cause any disturbance to the Taiga 
bean goose, during construction, operation or decommissioning. This applies for the 
Project alone or in-combination with other plans or projects. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term  

 

 

 

 

 

 

 

 

The Project is not predicted to cause any impacts on the SPA’s qualifying interest - Taiga 
bean goose - from barrier effects. The rationale behind this is that the geese only make 
two journeys a year (from their Scandanavian breeding grounds to Scotland and back). 
Therefore assuming they had to fly round the Wind Farm, the amount of additional 
travelling distance required (and energy expended) would be negligible (e.g. Masden et 
al., 2010; Speakman et al., 2009; Pettersson, 2005). In addition, recent evidence from six 
satellite tagged geese from the SPA population suggests that their spring migration route 
at least does not cross the Project area (Development Area specifically) as they appear to 
move northeast or southeast from Slamamnan to the Aberdeenshire or Borders coast 
respectively, before crossing the North Sea. This would seem to indicate their spring 
migration routes do not involve flight paths in proximity to the Development Area, and 
therefore no barrier could occur (http://scotlandsbeangeese.wikispaces.com/migration). 
The risk and consequences of any barrier effects therefore are evidently inconsequential 
and have no impact on population viability. 

Modelling of collision risk from the Project, based on highly precautionary assumptions 

Section 15.6.2 Barrier Effects 
for the Project alone. 

Section 15.8.2 Barrier Effects 
for the Project cumulatively. 

Section 15.6.2 Collision Risk for 
the Project alone, Table 15.15. 

Section 15.8.2 Collision Risk for 
the Project cumulatively, Table 
15.20. 

 

 

http://scotlandsbeangeese.wikispaces.com/migration
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Conservation Objective for 
Qualifying Species 

Summary of HRA findings - Slamannan Plateau SPA Section(s) Where Evidence 
is Presented 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term 

(including worst case WTG layout, and 75% of those geese which fly through the Wind 
Farm do so at collision risk height) predicts <1 additional Taiga bean goose fatalities a 
year, using a 99% avoidance rate (Table 15.15). This would generate a <0.1% increase in 
adult mortality. This is considered negligible and would not affect the population viability 
of the SPA’s qualifying interest, particularly taking into account their increasing population 
trend at Slamannan (Mitchell, 2010).  

In order to assess ‘in-combination’ effects, estimates of collision mortality for Taiga bean 
goose during migration are available from two other offshore wind farm developments 
(Firth of Forth Phase 1 Phase and Neart na Gaoithe Offshore Wind Farm, see Table 15.20). 
In-combination with Inch Cape Offshore Wind Farm, these amount to a predicted <1 
collisions annually at an avoidance rate of 99%, and a predicted increase in adult annual 
mortality of 0.1% (Table 15.20). Given that SNH have recently up-dated their advocated 
avoidance rate for geese to 99.8% (SNH, 2013), the in-combination collision mortality for 
Taiga bean goose is not considered to represent a significant adverse impact on the long-
term population viability of the SPA’s qualifying interest. 

4. The distribution of the 
qualifying species within the 
SPA is maintained in the long-
term 

Due to the distance to the SPA, the Project will not cause any direct or indirect impact on 
Taiga bean goose distribution within the SPA, during construction, operation or 
decommissioning. This applies for the Project alone or in-combination with other plans or 
projects. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

5. The distribution and extent 
of habitat supporting the 
qualifying species is maintained 
in the long-term 

As outlined under conservation objective 4, the Project will have no impact on the 
distribution or extent of supporting habitat in the long-term. This applies for the Project 
alone or in-combination with other plans or projects. 

 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

6. The structure, function and 
supporting processes of 
habitats supporting the 
qualifying species is maintained 
in the long-term 

Due to the distance to the SPA (as outlined under conservation objective 1), the Project 
will not cause any impacts on the structure, function and supporting processes over the 
long-term to qualifying species’ habitat within the SPA, during construction, operation or 
decommissioning. This applies for the Project alone or in-combination with other plans or 
projects. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 
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Conservation Objective for 
Qualifying Species 

Summary of HRA findings - Slamannan Plateau SPA Section(s) Where Evidence 
is Presented 

7. No significant disturbance of 
the species in the long-term 

As outlined under conservation objective 2, the distance between the SPA and the Project 
is such that the Project will not cause any disturbance to Taiga bean goose qualifying 
interest in the long term, i.e. during construction, operation or decommissioning. This 
applies for the Project alone or in-combination with other plans or projects. 

See conservation objective 2 
(above). 
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Conclusion Regarding Site Integrity of the Slamannan Plateau SPA 

398 Having considered the conservation objectives of the Slamannan Plateau SPA in relation to 

the Project’s predicted impacts (Table 15.25), it is possible to conclude beyond reasonable 

scientific doubt that there will be no adverse effect on site integrity, either alone or in 

combination with other plans and projects.  
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Will the Project Alone or In-combination with Other Plans or Projects Cause an Adverse Effect on the Integrity of the Upper Solway Flats and 

Marshes SPA? 

399 The information to inform the HRA for this SPA is set out in Table 15.26. 

Table 15.26: Summary of HRA outcome for the Upper Solway Flats and Marshes SPA  

Conservation Objective for 
Qualifying Species 

Summary of HRA findings - Upper Solway Flats and Marshes SPA Section(s) Above Where 
Evidence is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species. 

The Project is a minimum of 168.6 km from the SPA (see Figure 15.2) and will not cause 
any direct or indirect deterioration of Svalbard barnacle goose habitat, during 
construction, operation or decommissioning. This applies for the Project alone or in-
combination with other plans or projects (considered to consist of: Moray Firth R3 Zone 1 
Eastern Development Area (EDA); Beatrice Offshore Wind Farm, Firth of Forth Phase 1, 
and Neart na Gaoithe Offshore Wind Farm, see Table 15.20). 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion. 

2. Avoid significant disturbance 
to the qualifying species. 

Due to the distance to the SPA, the Project will not cause any disturbance to the Svalbard 
barnacle goose qualifying interest during construction, operation or decommissioning. 
This applies for the Project alone or in- combination with other plans or projects. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion. 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term.  

 

 

 

 

 

The Project is not predicted to cause any impacts on the SPA’s barnacle geese from 
barrier effects. For the same reasons that apply to Taiga bean goose (Table 15.25), for 
the twice yearly migration to and from Svalbard, the risk and consequences of any 
barrier effects on Svalbard barnacle goose are considered inconsequential and have no 
impact on population viability. 

Modelling of collision risk from the Project alone, based on highly precautionary 
assumptions (including worst case WTG layout), the estimated annual collision mortality 
of Svalbard barnacle geese is seven birds at the highly precautionary 99% avoidance (see 
Appendix 15A, Table 15A.38), representing an increase of up to 0.4% in the adult 
mortality of the SPA population. Given the increasing population trend of this species 
(see Table 15.15) the Project alone is not considered to represent an adverse impact on 

Section 15.6.2 Barrier Effects for 
the Project alone. 

Section 15.8.2 Barrier Effects for 
the Project cumulatively. 

Section 15.6.2 Collision Risk for 
the Project alone, Table 15.15. 

Section 15.8.2 Collision Risk for 
the Project cumulatively, Table 
15.20. 
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Conservation Objective for 
Qualifying Species 

Summary of HRA findings - Upper Solway Flats and Marshes SPA Section(s) Above Where 
Evidence is Presented 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term. 

the viability of the SPA population.  

For in-combination impacts, predicted mortality for Svalbard barnacle goose during 
spring and autumn migration are available from four other offshore wind farm 
developments (Moray Firth R3 Zone 1 (EDA); Beatrice Offshore Wind Farm, Firth of Forth 
Phase 1, and Neart na Gaoithe Offshore Wind Farm, see Table 15.20). Including Inch 
Cape Offshore Wind Farm, the total number of predicted collisions (corrected to account 
for differences in calculation methods) is 30 per year (based on the highly precautionary 
99% avoidance rate), representing an increase in annual adult mortality of 1.88%. Given 
the secure status of the population - showing sustained growth since 2005 – and the 
recently up-dated recommended avoidance rate for geese of 99.8% (SNH, 2013) - it is 
considered that the predicted in-combination mortality would not lead to a significant 
impact on the viability of the SPA population of qualifying interest in the long term.  

 

 

4. The distribution of the 
qualifying species within the 
SPA is maintained in the long-
term. 

Due to the distance to the SPA (see conservation objective 1), the Project will not cause 
any long-term direct or indirect impact on the distribution of the qualifying interest 
within the SPA, during construction, operation or decommissioning. This applies for the 
Project alone or in-combination with other plans or projects. 

 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion. 

5. The distribution and extent 
of habitat supporting the 
qualifying species is maintained 
in the long-term. 

As outlined under conservation objective 4, the Project will have no impact on the 
distribution or extent of supporting habitat in the long-term. This applies for the Project 
alone or in-combination with other plans or projects. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion. 

6. The structure, function and 
supporting processes of 
habitats supporting the 
qualifying species is maintained 
in the long-term. 

Due to the distance to the SPA (as outlined under conservation objective 1), the Project 
will not cause any impacts on the structure, function and supporting processes over the 
long-term to qualifying species’ habitat within the SPA, during construction, operation or 
decommissioning. This applies for the Project alone or in-combination with other plans 
or projects. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion. 
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Conservation Objective for 
Qualifying Species 

Summary of HRA findings - Upper Solway Flats and Marshes SPA Section(s) Above Where 
Evidence is Presented 

7. No significant disturbance of 
the species in the long term. 

As outlined under conservation objective 2, the distance between the SPA and the 
Project is such that the Project will not cause any significant, long term disturbance to 
the Svalbard barnacle goose qualifying interest during construction, operation or 
decommissioning. This applies for the Project alone or in-combination with other plans 
or projects. 

See conservation objective 2 
(above). 
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Conclusion Regarding Site Integrity of the Upper Solway Flats and Marshes SPA 

400 Having considered the conservation objectives of the Upper Solway Flats and Marshes SPA in 

relation to the Project’s predicted impacts (Table 15.26), it is possible to conclude beyond 

reasonable scientific doubt that there will be no adverse effect on the site integrity, either 

alone or in-combination with other plans and projects.  

Will the Project Alone or In-combination with Other Plans or Projects Cause an Adverse 

Effect on the Integrity of the Firth of Forth SPA? 

401 Consideration is given to all the Project’s elements, although the Export Cable landfall 

options at Cockenzie and Seton Sands are particularly relevant, given their respective 

proximity and overlap with the site (Figure 15.2). The onshore Export Cable, substation and 

grid connection (i.e. the Onshore Transmission Works (OnTW)), are considered as well 

(although this will be subject to a separate consent application to East Lothian Council, see 

Section 7.15). 

402 The potential impacts on the qualifying interests associated with the Firth of Forth SPA could 

arise from direct disturbance during all phases of the Project, direct habitat loss during the 

construction phase, and indirect disturbance of bird communities via prey species during the 

construction, operational and decommissioning phases. 

Qualifying Interests of the SPA Contributing to the Appropriate Assessment 

403 The Firth of Forth SPA is designated for its wintering bird species which include waders, 

wildfowl, seaducks and grebes, as well as Sandwich tern on passage. 

404 Table 15.27 presents the Firth of Forth SPA qualifying interests that have been recorded 

within the intertidal and near shore survey sectors that overlap with the two Export Cable 

landfall options (Figure 15.1 and Figure 15C.1). Full details of population counts per sector 

are provided in Appendix 15C. 

405 Species scoped in for consideration were those recorded in the Cable Landfall Study Area 

with the potential to be affected directly or indirectly by the Project. A range of factors were 

taken into account for this scoping, including the species’ sensitivity (Table 15.5), frequency 

of occurrence, and the importance of the number of birds present. Although not used as a 

selection criteria in itself, consideration was also given to the birds’ abundance within the 

Cable Landfall Study Area, as a percentage of the SPA population, to help identify the 

localities’ overall context for Firth of Forth SPA populations. Thus, consideration was given 

to: 

 recorded peak counts of at least one per cent of their current SPA population within the 

Cable Landfall Study Area (survey sectors A, B or E), indicating that a sizeable proportion 

of the SPA population makes use of this section of the SPA for at least some of the time; 

 recorded peak counts fall below one per cent of their current SPA population within the 

Cable Landfall Study Area (survey sectors A, B or E) but were recorded in considerably 
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higher peak numbers during WeBS core counts in the wider survey sectors (this helps to 

consider intermittent and unpredictable movements, e.g. interannual fluctuations); and 

 recorded peak counts fall below one per cent of their current SPA population within the 

Cable Landfall Study Area (survey sectors A, B or E) but the Firth of Forth SPA population 

is in unfavourable condition, and/or an associated WeBS Alert.  

406 Table 15.27 shows the 14 Firth of Forth SPA qualifying interests where a LSE could not be 

discounted (shaded grey). For each qualifying species, WeBS core counts within the wider 

survey sectors corresponded well with results of the Cable Landfall Study Area surveys, with 

the Seton Sands Export Cable landfall options and surrounding area generally holding higher 

peak numbers than Cockenzie survey sectors in both studies, and similar relative 

abundances between species. Although comparative WeBS five year peak counts generally 

exceed one per cent of each qualifying interest’s population, it should be noted that these 

survey sectors cover a much wider area than the cable landfall options, and are therefore 

more likely to hold more individuals without necessarily being of particular importance 

within an SPA context. The Cable Landfall Study Area surveys produced counts that were 

broadly in line with the abundance and species presence shown by the WeBS counts and it 

was therefore concluded that no additional species should be included in the Appropriate 

Assessment. Consequently, it can be confidently predicted for these qualifying interests that 

impacts from the Project would not contribute to a LSE on site integrity. One species, grey 

plover, had a peak count of <1 per cent of the SPA population, but was included in the 

assessment based on the species’ declining SPA population and an associated WeBS alert. 

407 Having thus established the qualifying interests which require further information for the 

Appropriate Assessment in Table 15.27, the information to inform the HRA for the Firth of 

Forth SPA is subsequently set out in Table 15.28.  
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Table 15.27: Population Trend and Site Condition of Firth of Forth SPA Qualifying Interests 

Qualifying Bird 
Species 

Peak Population 
Estimate (as a 
percentage of 

current SPA pop. 
within sector) 

5-Year Peak WeBS Population 
Estimate (as a percentage of 

current SPA pop. within 
sector) 

SPA 
Population 

at 
Classification 

(from SPA 
citation) 

Most 
Recent SPA 
Population 
Estimate1 

SPA Site 
Condition2 

WeBS Alert3 

Further 
Information 
Provided for 

the 
Appropriate 
Assessment? 

Pink-footed 
goose 

0.0% 0.0% 10,852 5,141 FM 
Not 

evaluated 
NO 

Shelduck 0.0% 0.1% (Port Seton-Craigielaw) 4,509 934 FD - NO 

Wigeon 2.9% (E) 4.8% (Port Seton-Craigielaw) 2,139 1,502 FR - YES 

Mallard 0.0% 2.2% (Port Seton-Craigielaw) 2,564 8,235 UD Medium NO 

Scaup 0.0% 0.0% 437 928 UD High NO 

Eider 7.2% (E) 7.6% (Port Seton-Craigielaw) 9,400 1,340 FD Medium YES 

Long-tailed 
duck 

7.7% (E) 13.2% (Port Seton-Craigielaw) 1,045 1,166 UD High YES 

Common scoter 2.5% (E) 7.0% (Port Seton-Craigielaw) 2,880 653 UD Medium YES 

Velvet scoter 13.0% (E) 17.3% (Port Seton-Craigielaw) 635 2,251 FM - YES 

Goldeneye 1.5% (A) 2.5% (Preston Grange-Port Seton) 3,004 139 UD High YES 

Red-breasted 
merganser 

8.1% (E) 29.1% (Port Seton-Craigielaw) 670 1,080 FD 
High/ 

Medium 
YES 
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Qualifying Bird 
Species 

Peak Population 
Estimate (as a 
percentage of 

current SPA pop. 
within sector) 

5-Year Peak WeBS Population 
Estimate (as a percentage of 

current SPA pop. within 
sector) 

SPA 
Population 

at 
Classification 

(from SPA 
citation) 

Most 
Recent SPA 
Population 
Estimate1 

SPA Site 
Condition2 

WeBS Alert3 

Further 
Information 
Provided for 

the 
Appropriate 
Assessment? 

Red-throated 
diver 

5.9% (E) 
12.7% (Preston Grange-Port 

Seton) 
90 102 FM 

Not 
evaluated 

YES 

Cormorant 2.8% (B) 
11.0% (Preston Grange-Port 

Seton) 
682 4,567 FM Medium YES 

Great crested 
grebe 

1.4% (B) 
17.3% (Preston Grange-Port 

Seton) 
720 469 UD High YES 

Slavonian grebe 6.9% (A,B,E) 41.4% (Port Seton-Craigielaw) 84 1037 FD 
Not 

evaluated 
YES 

Oystercatcher 0.5% (E) 4.7% (Port Seton-Craigielaw) 7,846 347 FM - NO 

Golden plover 0.1% (E) 5.4% (Port Seton-Craigielaw) 2,949 3527 FM High NO 

Grey plover 0.6% (E) 14.9% (Port Seton-Craigielaw) 724 5480 FD High/Medium YES 

Lapwing 0.0% 3.1% (Port Seton-Craigielaw) 4,148 220 FM 
High/ 

Medium 
NO 

Ringed plover 0.0% 2.4% (Port Seton-Craigielaw) 328 60 FM - NO 

Curlew 0.2% (E) 2.7% (Port Seton-Craigielaw) 1,928 6,988 FM - NO 

Bar-tailed 
godwit 

1.2% (E) 14.0% (Port Seton-Craigielaw) 1,974 1,502 FD Medium YES 
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Qualifying Bird 
Species 

Peak Population 
Estimate (as a 
percentage of 

current SPA pop. 
within sector) 

5-Year Peak WeBS Population 
Estimate (as a percentage of 

current SPA pop. within 
sector) 

SPA 
Population 

at 
Classification 

(from SPA 
citation) 

Most 
Recent SPA 
Population 
Estimate1 

SPA Site 
Condition2 

WeBS Alert3 

Further 
Information 
Provided for 

the 
Appropriate 
Assessment? 

Turnstone 2.4% (E) 9.3% (Port Seton-Craigielaw) 860 2,808 FM - YES 

Knot 0.0% 3.3% (Port Seton-Craigielaw) 9,258 25,888 UD 
High/ 

Medium 
NO 

Dunlin 0.0% 0.2% (Port Seton-Craigielaw) 9,514 5,925 FD High NO 

Redshank 0.3% (E) 2.4% (Port Seton-Craigielaw) 4,341 4,047 FM - NO 

Sandwich tern 3.7% 4.0% (Port Seton-Craigielaw) 1,617 4,088 FD - NO 

1 SPA Pop = the most up to date population estimate for each SPA Qualifying species based on BTO WeBS 5-year peak monthly counts for the equivalent Firth of 
Forth SPA WeBS count sectors over the period 2006/07 - 2010/11. 

2 Taken from SNH’s SiteLink website [http://gateway.snh.gov.uk/sitelink/siteinfo.jsp?pa_code=8499]; Site condition: FM = Favourable, maintained; FD = 
Favourable, declining; UD = Unfavourable, declining; FR = Favourable, recovering. 

3 Wetland Bird Survey (WeBS) Alerts for Firth of Forth, based on population trends up to 2007/08. Note that a species can have a high alert status for a short-
term decline, but also a medium alert status for long-term decline for example. If declines exceed 50%, then a High-Alert is issued and if declines exceed 25% 
then a Medium-Alert is issued. 
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Table 15.28: Summary of HRA Outcome for the Firth of Forth SPA  

Conservation Objective for 
Qualifying Species 

Summary of HRA findings – Firth of Forth SPA 
Section(s) Above Where 

Evidence is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The only SPA habitat affected by the Project will be the inter-tidal area crossed by the 
Export Cable, either at Cockenzie or Seton Sands. Habitat disturbance at the Cockenzie 
landfall would be approximately 2,216 m

2 
which equates to 2.0% of total beach area 

(measured from the Cockenzie Power station to East Cuthill Rocks). This is based on the 
tidal range at widest point of the beach, and therefore cable length across the intertidal 
area of 56 m.  

The intertidal area disturbed at Seton Sands landfall would be approximately 14,636 m
2
 

which equates to 1.1% of total beach area measure from Wrecked Craigs to Fenny Ness 
(based on the Export Cable length across the intertidal area of 401 m). 

In either case, the deployment of a suitably qualified Ecological Clerk of Works to oversee 
installation is also an important feature of the installation, specifically to work with 
contractors to minimise habitat impacts, including strict adherence to defined working 
corridors, and adherence to comprehensive pollution prevention measures to minimise 
the risk of any spill from machinery (these measures would be implemented through 
Method Statements prior to any works on site, and approved by SNH, Scottish 
Environment Protection Agency and Marine Scotland). 

The nature, scale and significance of the Cockenzie or Seton Sands habitat losses has been 
fully assessed for qualifying species, drawing on information from Chapter 12 as well as 
comprehensive bird data collected for the Project, WeBS data, and surveys for the 
Cockenzie Combined Cycle Gas Turbine Power Station project. For both locations 
therefore, the evidence considered encompasses site-specific survey data collected for 
the Project and also from a wide range of published literature. 

It is considered that waders – due to their habitat preferences - are the species group with 
the potential to be affected most by the Export Cable works within the intertidal area, and 
therefore information is presented in more detail on the qualifying species recorded 
during surveys: 

 Bar-tailed godwit were absent from survey Sectors A and B (corresponding with the 
Cockenzie Landfall Area), but were recorded between September and March in the 

Section 15.7.2 Effects of 
Construction (Project alone). 

Section 15.7.3 Effects of 
Operation (Project alone). 

Section 15.9.2 Cumulative 
effects Offshore Export Cable 
Corridor – Near-shore and 
Intertidal. 
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Conservation Objective for 
Qualifying Species 

Summary of HRA findings – Firth of Forth SPA 
Section(s) Above Where 

Evidence is Presented 

 

1. Avoid deterioration of 
habitats of the qualifying 
species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

intertidal sandflats in Sector E . Numbers were relatively stable throughout this 
period, peaking at 18 birds. The abundance of suitable mud or sandflats in the wider 
area, and the regular movements of the species within the Firth (Symonds et al., 
1984) both indicate that the localised and temporary nature of habitat loss from the 
Project will not cause deterioration of the SPA habitat available for this qualifying 
species. 

 Grey plover were absent from Cable Landfall Study Area (survey Sectors A and B), but 
present in low numbers in Sector E, mainly during autumn passage (peak of three 
individuals). Although identified by Symonds et al. (1984) as being relatively 
sedentary during winter, the low absolute numbers of grey plovers recorded within 
each survey sector suggests that the habitat is not of high suitability, and comparative 
alternative habitat would likely be available in the nearby vicinity during the period 
during which any habitat loss would occur. Therefore, the Project will not cause 
deterioration of the SPA habitat available for this qualifying species. 

 Turnstone were recorded in all three Cable Landfall Study Area survey sectors during 
winter months with a peak of 21 birds in Sector A, and 22 birds in Sector E, 
representing up to 2.4% of the current SPA population. Symonds et al. (1984) 
considered the species to be relatively sedentary in winter months in the Forth 
Estuary, but even so, the species does not appear to be overly restricted in its choice 
of habitat or diet, and so the short term effects of the works would not cause 
deterioration of this qualifying species’ habitat.  

Based on species preferences and the likely abundance of habitat within the SPA, no 
qualifying species are expected to have habitat requirements that are specific to the area 
of the Export Cable works, with even the most sensitive of species (likely to be grey plover 
and turnstone, based on their sedentary tendencies) able to find alternative habitat in the 
adjoining habitats, if affected. The temporary loss of 2% or less of local habitat will 
therefore not cause deterioration of habitats for any SPA qualifying species from the 
Project alone.  

For all seaduck, duck, grebe, diver and tern species that feed in the area at high tide on 
fish and invertebrates, localised habitat loss from Export Cable laying of <1% of the 
available habitat across the SPA is concluded to be inconsequential, given its limited 
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Conservation Objective for 
Qualifying Species 

Summary of HRA findings – Firth of Forth SPA 
Section(s) Above Where 

Evidence is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species. 

extent and its largely temporary nature and will therefore not cause deterioration of 
habitats for any of these SPA qualifying interests. 

There will be no deterioration of SPA habitats of any qualifying species from the OnTW, as 
it will be located inland, outside the SPA boundary and with no direct or indirect pathway 
to cause any habitat impacts. 

Overall, the Project alone therefore avoids deterioration of the habitats of the SPA’s 
qualifying species. 

Consideration has also been given to in-combination habitat impacts, taking into account 
the proposed Goshen Farm development, the Cockenzie Gas Pipeline, and the Cockenzie 
Combined Cycle Gas Turbine Power Station (see Table 15.21). Only the latter has the 
potential to cause direct or indirect habitat loss, and then only in the Cockenzie landfall 
area. The spatial scale of such loss is extremely small and the development’s HRA 
concluded it would avoid deterioration of habitat for any of the SPA’s qualifying species.  

In conclusion, the Project, alone and in-combination, will avoid deterioration of habitats of 
the qualifying species. 

2. Avoid significant 
disturbance to the qualifying 
species. 

 

 

 

 

 

 

 

 

The main sources of disturbance during installation will be unpredictable noise events 
associated with construction activities, trenching equipment and excavators, although the 
presence of workers may also cause disturbance.  

The exact degree of disturbance to each species from the Offshore Export Cable 
installation across the near shore and intertidal areas will depend on the installation 
method, the landfall option (Cockenzie or Seton Sands), and the duration and timing of 
activities.  

In terms of Embedded Mitigation, the deployment of a suitably qualified Ecological Clerk 
of Works to oversee installation is of note, as they will work with contractors to minimise 
disturbance to any qualifying species, as far as practical.  

A wide range of evidence is available to assess the risk of significant disturbance occurring, 
and its spatial extent and duration. Together with comprehensive field surveys, this 
enabled full consideration to be given to the Project’s potential disturbance impact.  

Section 15.7.2 Effects of 
Construction (Project alone). 

Section 15.7.3 Effects of 
Operation (Project alone). 

Section 15.9.2 Cumulative 
effects Offshore Export Cable 
Corridor – Near-shore and 
Intertidal. 
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Cutts et al. (2009) found from a review of shorebird responses to disturbance, that 
sensitivity is likely to be greatest in the spring and autumn passage periods, as well as in 
periods of hard weather conditions when food supply and habitat is limited. Generally, for 
the Offshore Export Cable landfall options, peak counts for all species were recorded 
during winter and passage months. Any potential impacts are therefore likely to be 
greatest if installation is undertaken during these periods. On the basis that Export Cable 
installation may take place at any time of year, a worst-case scenario of installation during 
winter months is considered here.  

Waders 

The evidence considered in Section 15.7.) suggests that for waders in general, any 
displacement within the Offshore Export Cable Corridor will be localised and temporary. 
The qualifying species recorded in the Export Cable landfall areas are considered below: 

 Bar-tailed godwit 

The possible displacement of up to 18 bar-tailed godwits in Sector E (Seton Sands) during 
winter months equals 1.2% of the most recent SPA population estimate. In the wider Port 
Seton to Craigielaw WeBS sector, a peak of 211 birds was recorded (14.0% of the most 
recent SPA population estimate). This indicates that the Seton Sands cable landfall option 
is part of a much wider area used by the species.  

The distribution of birds recorded shows it is possible that the landfall option is used as a 
high tide roost, and although as a larger bird, they may be more sensitive to roost 
disturbance (as per Stillman et al., 2005), the abundance of suitable mud or sandflats in 
the wider area, and the regular movements of the species within the Firth (Symonds et al., 
1984) are sufficient to conclude that there will be no significant disturbance resulting from 
the Project alone for this species.  

 Grey plover 

Grey plovers were absent from Sectors A and B, and were only present in low numbers in 
Sector E, mainly during autumn passage (peak of three individuals). In the wider 
corresponding WeBS sectors, up to 70 birds were recorded in the Port Seton-Craigielaw 
sector (equivalent to Cable Survey Sector E), which represents 14.9% of the SPA 
population. This corresponds with the general low density distribution of the species 
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known at other estuaries. Cutts et al. (2009) identified the species as being particularly 
sensitive to roosting disturbance. Although there is relatively little work directly on this 
species, (Smit and Visser, 1993; Burton et al., 2002) reaction distances may however be 
similar to golden plover, where in a worst-case situation a significant number of roosting 
or feeding SPA birds may be displaced within 100 m of human activity (as predicted from 
Smit and Visser, 1993). A small number of grey plovers may therefore be temporarily 
displaced by installation activities, but this would not represent significant disturbance 
from the Project.  

 Turnstone  

Turnstone was recorded in all three cable landfall survey sectors during winter months , 
although never in high numbers, with a peak of 21 birds in Sector A, and 22 birds in Sector 
E. This represents up to 2.4% of the current estimated SPA population. According to Cutts 
et al. (2009), turnstones may habituate relatively easily to disturbance, but do have a 
narrow habitat range. In the corresponding WeBS sectors, up to 87 birds were recorded in 
the Port Seton-Craigielaw sector (equivalent to Cable Survey Sector E), which represents 
9.3% of the current SPA population estimate. This shows that the Export Cable landfall 
options are part of a wider area of habitat generally suitable for the species. Overall, a 
small number of turnstones may be disturbed during Export Cable installation but given its 
localised and temporary nature, it is concluded that the Project will not cause significant 
disturbance to this species. 

Seaducks, ducks, grebes, divers and terns 

Excluding waders, most other qualifying interests of the Firth of Forth SPA are 
predominantly found on the water when the intertidal area is submerged, or within the 
adjacent near-shore environment although in the case of some species (e.g. eider, 
wigeon), birds may also utilise the intertidal area for loafing or feeding.  

The main sources of disturbance to these species are likely to be those activities taking 
place closer to the lower tide limit, or in the near-shore area, i.e. the Export Cable 
installation vessel, other support vessels and the Export Cable itself. These have the 
potential to displace birds from feeding or loafing activities throughout the duration of the 
installation phase (up to 12 weeks per year, see Table 15.3), particularly if the vessels 
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remain in place throughout.  

In a review of the sensitivity of various species of birds (including seaducks, divers, terns 
and grebes) to the development of offshore wind-farms, Furness and Wade (2012) 
considered that seaducks and divers had a relatively high vulnerability score in relation to 
disturbance by ship traffic, compared to more moderate vulnerability for grebes and 
terns.  

Kaiser et al. (2006) has noted for instance that large flocks of common scoter were 
observed being put to flight at a distance of two kilometres from a 35 m vessel, though 
smaller flocks were less sensitive and put to flight at a distance of one kilometre. Common 
scoter were observed in lowest numbers or were absent from areas of Liverpool Bay in 
which anthropogenic disturbance (shipping activity) was relatively intense, even when 
these areas held a high prey biomass (Kaiser et al., 2006). 

Divers are also sensitive to approaching boats and may dive or fly off when vessels are 
more than one kilometre away (Schwemmer et al., 2011; Topping and Petersen, 2011). 
Common eider had a 208 m median flush distance from ships, while some flocks on the 
water showed no reaction (Schwemmer et al., 2011). 

Although few sources of information are available specifically for impacts of disturbance 
on near-shore birds, it is likely that relative sensitivities described above are relevant in 
both the offshore and near-shore environment.  

The species with the highest proportion of SPA population found near-shore in the vicinity 
of the Export Cable landfall options have a greater likelihood of suffering disturbance (e.g. 
red-breasted merganser, Slavonian grebe, velvet scoter), but since in each case it is 
apparent from both Export Cable landfall surveys and WeBS counts in the wider sectors, 
that the Cable Landfall Study Area from Prestonpans to Seton Sands provides suitable 
habitat, any localised temporary disturbance is judged to be not significant.  

Conclusion 

As reported in the habitat loss section above, no species are expected to have habitat 
requirements that are specific to the area of the Offshore Export Cable Corridor works. 
Disturbance to waders, seaducks and other species is therefore predicted to temporarily 
displace birds around the area of activity for the duration of the installation works. Peak 
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displacement will likely occur if construction takes place during the winter months. 
Although some species are recorded in potentially significant numbers within the context 
of their respective SPA populations, the wider area around the Offshore Export Cable 
landfall options provides suitable habitat for any disturbed birds to move to, without a 
reduction in fitness or additional mortality as a result.  

In relation to this conservation objective, it is concluded that the Project alone will not 
cause significant disturbance to any qualifying species of the SPA.  

Of the three developments considered for in-combination effects, no significant 
disturbance to any qualifying species is predicted, either because of sufficiently large 
separation from the SPA, or, in the case of the Cockenzie Combined Cycle Gas Turbine 
Power Station, because the mitigation incorporated during construction and operation 
will ensure disturbance is avoided. As a result therefore, providing mitigation for the 
power station and Project are put in place, it can be concluded that significant disturbance 
to qualifying species will be avoided, from the Project alone, and in-combination with 
other plans and projects. 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term  

 

 

 

 

 

 

 

 

 

The pathways through which population impacts could arise from the Project are habitat 
loss, reduction in prey availability and disturbance. If of sufficiently large and prolonged 
magnitude, each of these could potentially impact survival or breeding success, and 
therefore have a knock-on impact on the species’ population viability in the long-term.  

Habitat Loss 

As concluded for the first conservation objective above, the Project is not predicted to 
have any significant long-term impact on habitats. Instead, impacts are relatively short-
term and temporary and therefore the Project alone will not result in a reduction in 
population viability of qualifying species in the long-term. 

Reduction in Prey Availability 

Any reduction in prey availability will be sufficiently localised and short-term so that it 
does not cause any impacts on population viability for any qualifying species.  

 

 

Section 15.7.2 Effects of 
Construction (Project alone). 

Section 15.7.3 Effects of 
Operation (Project alone). 

Section 15.9.2 Cumulative 
effects Offshore Export Cable 
Corridor – Near-shore and 
Intertidal. 
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Disturbance 

Disturbance can interrupt shorebird activity during foraging or roosting, resulting in 
increased energetic expenditure and therefore reduced individual fitness and survival if 
significant in magnitude and duration. Therefore, disturbance could potentially 
compromise population viability. As outlined by Gill (2007), the likelihood of a population-
level impact for a particular species will be influenced by: 

 the quality of the area for feeding, roosting etc.; 

 the availability and relative quality of alternative areas; or 

 relative predation risk at current and alternative sites. 

Considering the qualifying species of the Firth of Forth SPA, the birds most likely to be 
adversely affected by disturbance are those for which the fitness costs are high but which 
have little excess habitat to move to and are therefore constrained to stay in disturbed 
areas and suffer costs of reduced survival or reproductive success. This is likely to be more 
pertinent for estuarine wader species such as turnstone and grey plover that are more 
habitat-limited given that their foraging habitat is inundated by the tide twice a day, 
compared to seaducks, grebes, terns and divers in the wider near-shore area. 

As concluded for the second conservation objective however, disturbance from the 
Project alone is not predicted to be significant, due to its localised temporary nature, the 
relatively low use of the landfall areas by qualifying species, and the availability of 
alternative habitat for the qualifying species that are present. Therefore, the temporary, 
short-term disturbance from the Project is not predicted to cause any reduction in 
population viability in the long-term for all qualifying wader species. 

Seaducks, grebes, divers and terns 

The species with the highest proportion of SPA population found near-shore in the vicinity 
of the cable landfall options have a greater likelihood of a population-level impact (red-
breasted merganser, Slavonian grebe, velvet scoter), but in each case it is apparent from 
both Cable Landfall Study Area surveys and WeBS counts in the wider sectors, that the 
whole survey area from Prestonpans to Seton Sands provides suitable habitat. Due to the 
predicted localised, temporary disturbance impacts, it is concluded that there will be no 
effect on the SPA population viability for any of the qualifying species. 
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Conclusion 

Having examined the potential pathways through which population viability of qualifying 
species could be affected, the firm conclusion has been reached that the Project alone will 
avoid any impact on this conservation objective.  

Taking into account the in-combination habitat loss, reduction in prey availability and 
disturbance, from Goshen Farm, the Cockenzie Combined Cycle Gas Turbine Power 
Station, and the associated Cockenzie Gas Pipeline, it is also considered there is sufficient 
evidence to conclude that any in-combination effects will be sufficiently localised and 
short-term to enable the population of qualifying species to be maintained as a viable 
component of the site in the long-term. 

4. The distribution of the 
qualifying species within the 
SPA is maintained in the long-
term 

Drawing on the information already presented for the conservation objectives 1 to 3 – 
with localised and largely short term impacts, and alternative habitat widely available, it is 
concluded that the Project alone will not cause any direct or indirect impact on the 
distribution of qualifying species within the SPA in the long-term. This applies for the 
Project alone, and in-combination with other plans and projects. 

Section 15.7.2 Effects of 
Construction (Project alone). 

Section 15.7.3 Effects of 
Operation (Project alone). 

Section 15.9.2 Cumulative 
effects Offshore Export Cable 
Corridor – Near-shore and 
Intertidal. 

5. The distribution and extent 
of habitat supporting the 
qualifying species is 
maintained in the long-term 

As stated above for conservation objective 1 (highly localised, temporary habitat loss), the 
Project alone will have no impact on the distribution or extent of supporting habitat in the 
long-term. This applies for the Project alone, and in-combination with other plans and 
projects. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion. 

6. The structure, function and 
supporting processes of 
habitats supporting the 
qualifying species is 
maintained in the long-term 

The habitat used by prey species may be reduced in quality due to increased suspended 
sediment disturbance and deposition or changes in underlying substrate structure. As a 
consequence, these impacts might reduce the availability of food for birds in the area, 
leading to the redistribution of bird species, and possible reductions in fitness and survival 
(hence the conservation objectives highlighted above may be relevant). 

The implications for qualifying species of indirect effects on availability of prey species is 

Section 15.7.2 Effects of 
Construction (Project alone). 

Section 15.7.3 Effects of 
Operation (Project alone). 

Section 15.9.2 Cumulative 
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generally determined by a combination of factors such as variety of diet, foraging 
technique and range, and habitat flexibility. In general most species have a large enough 
foraging range in winter months to cope with localised redistributions or losses of prey, 
particularly those whose prey is mobile and subject to constant redistribution (e.g. fish, 
marine invertebrates). This means that seaducks, divers, grebes and terns are likely to be 
able to cope with localised prey redistribution or reductions more easily than wader 
species, particularly the site-faithful wader species (grey plover, turnstone) in the Forth 
Estuary identified by Symonds et al. (1984).  

Wader species may feed on a variety of invertebrates within the underlying substrate, 
located by sight or touch, and so disruption to the sediment regime or water levels may 
adversely affect birds’ ability to obtain sufficient prey items and consequently reduce 
fitness levels. 

The construction activities that have been identified that are most likely to affect prey 
species in are the Export Cable installation processes (e.g. ploughing, jetting trenchers , 
directional drilling, rock wheel cutting or open cut trenching) . Impacts on prey species 
considered in Benthic Ecology (Chapter 12) and Natural Fish and Shellfish (Chapter 13) 
Chapters during construction include direct temporary disturbance of habitats, increases 
in suspended sediment concentrations (SSC) and associated smothering.  

Due to the limited areas of temporary disturbance at Cockenzie and Seton Sands (4.1 and 
0.7 per cent of the intertidal area respectively) there are at most minor/moderate impacts 
expected for the most sensitive prey species.  

In the intertidal environment some construction activities may be undertaken at high 
water (i.e. continuation of the subtidal ploughing), which may cause an increase in the 
level of suspended sediments within the near-shore environment, and affect prey items as 
well as impede visual foraging of seaducks and other diving birds. Sediment modelling 
results presented in Chapter 10, showed that based on conservative assumptions, the 
associated plumes of elevated suspended sediments will be localised to within three 
kilometres of the Offshore Export Cable Corridor, with the large majority (98%) of the 
material settling out in five to 10 minutes, and the remaining fine material settling within 
one hour.  

Predicted levels are unlikely to significantly impede foraging efficiency for any qualifying 
bird species. Considering the highly mobile and dynamic nature of the environment, the 

effects Offshore Export Cable 
Corridor – Near-shore and 
Intertidal. 
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predicted levels are well within the tolerances of the benthic species present, which are 
tolerant of high scour or mobile sedimentary environments (Budd, 2008a). It is also 
predicted to have at most minor/moderate significance for the most sensitive prey species 
(Chapter 12, Chapter 13). 

In addition to this, work will mainly be undertaken at low tide. As such even more limited 
increases in SSC are predicted during Export Cable installation. At high tide some localised 
increases in suspended sediment may occur, and no more than those considered for 
works taken at high water considered above.  

As such, temporary changes in sediment and habitat loss are unlikely to impact on the 
habitat quality for prey items and therefore the structure and function of near-shore 
habitats for all qualifying bird species of the Firth of Forth SPA. 

Seaducks, ducks, grebes, divers and terns generally require clear water to feed and so any 
sediment discharge into shallow coastal waters of the Firth of Forth may affect the ability 
of birds to locate and obtain fish. It is, however, considered unlikely that the extent of any 
such discharge would be great enough to prevent birds from successfully foraging 
elsewhere in nearby adjacent coastal waters. 

The other potential source of impact on the structure, function and supporting processes 
of the habitats supporting the qualifying species is pollution from any fuel, oil, lubricants 
etc. In order to avoid or minimise this risk, a range of pollution prevention measures will 
be put in place through a Construction Environment Management Plan, overseen by an 
Ecological Clerk of Works. With these measures in place, impacts on this conservation 
objective will be avoided. 

The habitat surrounding the Export Cable laying activities is generally widespread 
throughout the intertidal and near-shore areas of the outer Firth of Forth, and temporary 
prey reduction or redistribution as a result of construction activities is not predicted to be 
significant in relation to any of the species’ SPA qualifying species’ current populations. 

The sandy habitat at Seton Sands and Cockenzie is highly dynamic and so any disturbance 
or changes in substrate or suspended sediment is likely to be easily tolerated by prey 
species, with any effects being localised and temporary. This is also likely to be the case 
for the prey assemblage taken by qualifying SPA bird species associated with rocky shores 
of the Cockenzie land fall option (e.g. turnstones), which are also relatively mobile and 
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likely to re-distribute over the short-term in response to changes in prey availability.  

In relation to this conservation objective, the Project alone will not cause any impacts on 
the structure, function and supporting processes over the long-term to qualifying species’ 
habitat within the SPA, as a result of construction, operation or decommissioning.  

In relation to in-combination effects, due to the distance to the SPA the Goshen Farm 
development and Cockenzie Gas Pipeline lack any pathways through which they could 
have a long-term impact on the structure, function or supporting processes of the habitats 
supporting the qualifying species of the SPA. The Cockenzie Combined Cycle Gas Turbine 
Power Station could potentially have in-combination impacts on habitat, but its ES 
commits mitigation and pollution prevention measures being in place to ensure that this 
conservation objective is met. As a result, it can therefore be concluded that the Project, 
both alone and in-combination with other plans and projects, will not compromise the 
long-term maintenance of the structure, function, and supporting processes of habitats 
supporting the SPA’s qualifying species. 

7. No significant disturbance 
of the species in the long-term 

The same conclusion applies as with conservation objective 2 above. Disturbance through 
activities will be short-term and localised in nature. The Project alone or in combination 
with other plans or projects will not cause significant, long-term disturbance to qualifying 
species, during construction, operation or decommissioning.  

See conservation objective 2. 
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Conclusion Regarding Site Integrity of the Firth of Forth SPA 

408 Having considered the conservation objectives of the Firth of Forth SPA in relation to the 

Project’s predicted impacts (Table 15.28), it is possible to conclude beyond reasonable 

scientific doubt that from the Project alone and in combination with other plans or projects 

there will be no adverse effect on site integrity. 

Other SPA Migratory Species with the Potential to Contribute to LSE  

409 A number of other migratory bird species are likely to pass through the Development Area 

whilst travelling between breeding and wintering areas. For species which are qualifying 

features of SPAs within Scotland and the UK, it is possible that these passage birds may also 

be part of SPA populations. A long list of SPA species which might fly through the outer Forth 

and Tay offshore area, based on migratory corridors identified by Wright et al. (2012), is set 

out in the HRA Screening Report (see Appendix 15B, Annex 15B.1). These species may be 

subject to barrier impacts and collision risk from the Wind Farm. The following sections 

consider the potential for adverse impacts on this wider suite of SPAs. In terms of potential 

impacts and impact pathways, as the physical separation of the Project and these SPAs are 

extensive, there are no direct or indirect mechanisms through which impacts could arise on 

any of the conservation objectives other than population viability. Population viability could 

be affected by collision or barrier effects, and so information is presented below on both of 

these potential impacts.  

Collision Risk for Migratory Species in the Non-breeding Season  

410 Collision risk for migratory species potentially from SPAs in relation to the Wind Farm has 

been estimated using the approach set out in Wright et al. (2012) (see Appendix 15A, Table 

15A.38). The species considered most likely to migrate through the Wind Farm and 

predicted collision risk mortality are given in Table 15.29 below. In each case the predicted 

annual mortality represents less than 0.01 per cent of the source population (the British 

wintering population or the passage population from which birds are likely to derive). SPAs 

in the UK are usually selected on the basis of supporting at least one per cent of the British 

(for species listed on Annex 1 of the Birds Directive (2009/147/EC)) or International 

populations (for regularly occurring migratory bird species) (Stroud et al., 2001). Thus the 

numbers predicted to collide with WTGs at the Wind Farm are very small in relation to the 

thresholds for SPA selection. Even if all the birds passing through the Development Area 

were to derive from a single SPA population, then the proportion of deaths in relation to the 

SPA population is predicted to be very low. In reality, birds migrating through the 

Development Area will derive from a number of populations, including SPA and non-SPA 

birds. Because of the small numbers of predicted deaths, and the likelihood that any impacts 

will be spread over a number of sites, no adverse effect on site integrity is predicted on the 

populations of qualifying interests of any SPAs. 
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Table 15.29: Collision Risk for Non-breeding Season Migratory Species Passing through the 

Development Area which are Identified as Qualifying Species of SPAs 

Species Avoidance Rate (%) Predicted Annual 
Mortality at Inch 

Cape 

% of British 
Wintering/Passage 

Population1 

Pink-footed goose* 99% 23 <0.01 

Shelduck 98 1 <0.01 

Tufted duck 98 1 <0.01 

Long-tailed duck 98 <1 <0.01 

Common scoter 98 1 <0.01 

Goldeneye 98 <1 <0.01 

Oystercatcher 98 3 <0.01 

Golden plover 98 36 <0.01 

Ringed plover 98 1 <0.01 

Curlew 98 2 <0.01 

Knot 98 5 <0.01 

Dunlin 98 8 <0.01 

Purple sandpiper 98 <1 <0.01 

1. See Table 15.15 for details of the relevant background populations used for comparison. 

* The recommended avoidance rate for geese has recently been increased to 99.8% by SNH (2013), 
so this predicted mortality is highly precautionary. 

 

411 For in-combination impacts, collision risk estimates for migratory species are available for 

only a few bird species and a small number of wind farms identified for potential in-

combination effects with Inch Cape Offshore Wind Farm (Table 15.20). For pink-footed 

goose the cumulative annual collision mortality from four other proposed offshore wind 

farms (Firth of Forth Phase 1, Beatrice Offshore Wind Farm, Moray Firth Round 3 (Eastern 

Development Area) and Neart na Gaoithe Wind Farm) is 165 (Table 15.20). This total, which 

represents < 0.05 per cent of the British wintering population, cannot be attributed to any 

specific SPA(s) and is likely to derive from a mixture of birds from different SPAs and non-

SPA populations. In the context of an increasing population trend for this species, despite an 

estimated mortality of at least 38,000 birds each year from shooting in Britain and Iceland 

(Trinder et al., 2005; Mitchell et al., 2010) this is considered likely to be not significant. A 

recent population model for this species (WWT Consulting, 2008) suggested that the loss of 

up to 1,000 additional birds each year would result in little or no detectable effect on the 
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probability of population decline. For golden plover (<0.01 per cent), ringed plover (<0.01 

per cent) oystercatcher (0.01 per cent), dunlin (0.03 per cent), knot (0.01 per cent) and 

curlew (0.03 per cent), cumulative estimates of mortality also represent a very low 

proportion of the background populations (Table 15.20) and passage birds are again likely to 

involve populations from a number of sites – both SPA and non-SPA. 

412 A number of species, that include SPA populations, that have the potential to occur on 

migration only at the Development Area were identified during HRA screening but were not 

seen during boat-based surveys. Following discussions with SNH and JNCC it was agreed that 

it would be very unlikely that any predicted impacts would have an adverse effect on site 

integrity on any one SPA as impacts are likely to be spread across a wider population and 

multiple designated sites, thus impacts on any one site would likely be very small in the long 

term. However, an HRA compliant process was required to demonstrate that potential 

impacts would have no adverse effect on site integrity within the terms of the Waddenzee 

Judgement. Subsequently, Marine Scotland has begun the process of assessing the potential 

impacts on species that are not seabirds, are SPA qualifying species and have the potential 

to occur on migration only at offshore wind farms around Scotland. This will follow the 

methodology developed by The Crown Estates SOSS group (Wright et al., 2012).  

413 The analyses being conducted for Marine Scotland does not require input from data 

collected on site and will be able to report on the in-combination impacts in a fully Natura 

compliant manner. Given that these analyses have not yet been reported and that from 

discussions with SNH and JNCC it can be concluded that there is no adverse effect on site 

integrity to any of these SPAs as the likelihood of effects on any one SPA being sufficient to 

affect the ecological integrity of a site is extremely low both alone and in-combination with 

other reasonably foreseeable plans and projects. 

414 The species that were listed in the HRA screening report as meeting the above criteria and 

having the potential to contribute to a LSE at one or more SPA are: whooper swan, Icelandic 

greylag goose, Svalbard light-bellied brent goose, teal, pintail, shoveler, pochard, goosander, 

hen harrier, osprey, spotted crake, dotterel, sanderling, black-tailed godwit, whimbrel, 

greenshank, wood sandpiper, red-necked pharalope and short-eared owl. 

Barrier Effect for Non-breeding Migratory Species  

415 Potential offshore wind farms could present in-combination barrier impacts to passage 

species which encounter several developments during migratory flights. However, 

investigations into the energy costs of deviation around individual wind farms have 

concluded these are trivial (Pettersson, 2005; Masden et al., 2009; Speakman et al., 2009). 

This indicates that in combination barrier impacts of the Wind Farm and the offshore wind 

farms listed in Table 15.16 are not predicted for any migratory species. 
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15.12.7 Information to Inform the HRA for the Four SPAs with Qualifying Interests in the Breeding 
Season – Project Alone 

Introduction and Structure of this Section 

416 For these four SPAs, conservation objectives were assessed in the same way as for the SPAs 

designated for their non-breeding season qualifying features. However, the Conservation 

Objective 3 required detailed additional analysis on population viability, particularly for in-

combination effects, and therefore this is reflected in the layout of this section. The 

information provided is therefore as follows:- 

 Conservation Status of the SPAs: This gives the populations, site condition and 

confidence in population trends for the relevant qualifying species for each SPA; 

 Apportionment of SPAs: This explains the process through which seabirds recorded in 

the Boat-based Survey Area have been apportioned to SPA and non-SPA colonies; 

 Disturbance to SPA Qualifying Species in the Breeding Season from Construction; 

 Indirect Impacts on Breeding Success from Construction Disturbance to Fish Prey: 

Approach and Outcomes for Consideration of These Impacts; 

 Direct Displacement of Qualifying Species During Operation and Maintenance in the 

Breeding Season: This section presents the key findings of potential displacement effects 

on each of the SPAs’ qualifying species. This identifies the four species (kittiwake, 

razorbill, guillemot and puffin) for which PVA was required. The sub-section Population 

Viability Analysis to Model the Impacts of Direct Displacement During Operation and 

Maintenance provides the modelling results for each of these species in turn. The reason 

why the information is presented on a species basis first (before presenting the 

outcomes specifically for each SPA), is that it avoids the high degree of repetition that 

would otherwise be necessary to give consideration to the different seasonal, spatial 

and population factors that have been taken into account;  

 Barrier Effect: This section provides an overview of this potential impact source on 

breeding seabird qualifying interests of each SPA; and 

 Collision risk for SPAs with breeding qualifying species: This section summarises the 

findings of potential collision mortality on each of the SPAs’ qualifying species, and 

identifies that in order to inform the HRA, one species, kittiwake, required more detailed 

assessment using PVA. The sub-section Population viability analysis for Kittiwake to 

model impacts of collision mortality on SPAs for which it is a qualifying species presents 

the results of this PVA modelling.  

Conservation Status of Species in These SPAs  

417 The site condition of qualifying species within the four SPAs identified for a LSE is shown in 

Table 15.30 below. The table shows the last assessed condition of the feature taken from 

the SNH Sitelink website and the population trend taken from a recent review of seabird 

populations in Scottish SPAs (Lewis et al., 2012).  
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418 SPA Site Condition Monitoring provides categories to describe the condition of each 

qualifying species of an SPA. ‘Favourable Maintained’ means the attribute targets set for the 

qualifying species have been met, and the species is likely to be secure on the site under 

present conditions; ‘Favourable Declining’ also means the attribute targets have been met, 

however evidence suggests that condition will worsen unless remedial action is taken. 

‘Unfavourable No Change’ means one or more of the attribute targets have not been met, 

and recovery is unlikely under the present management and activity on site; ‘Unfavourable 

Declining’ also means one or more of the attribute targets have not been met, and evidence 

suggests that condition will worsen unless remedial action is taken (SNH Sitelink). 

419 Confidence in SPA population trends was assigned using the proportion of count sites 

counted and years (since the Seabird 2000 census) in which data were collected (Lewis et al., 

2012). 
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Table 15.30: Site Condition of Qualifying Species from SPAs Screened in for Appropriate Assessment 

SPA for which a 
LSE has been 

identified 

Qualifying 
Species  

SPA Population at 
Designation (from 

SPA citation, 
pairs)1 

Most recent 
SPA Population 

Estimate 
(pairs)2 

Year/s of Most 
Recent 

Estimate (SMP 
database) 

Site Condition1 SPA 
Population 

Trend3 

Confidence in 
Trend3 

Forth Islands Fulmar 798 569 2012 Favourable 
Maintained 

Unclear N/A 

Gannet 21,600 55,482 2009 Favourable 
Maintained 

Increase Moderate 

Kittiwake 8,400 3,766 2012 Unfavourable 
Declining 

Decrease Very high 

Herring gull 6,600 5,376 2002, 2004, 2009-
10 

Favourable 
Maintained 

Stable High 

Lesser black-
backed gull 

1,500 3,419 2002, 2005-6, 
2009, 2011-12 

Favourable 
Maintained 

Increase High 

Common tern 334 20 2007, 2011 Favourable 
Maintained 

Stable Moderate 

Arctic tern 540 265 2007, 2010 Favourable 
Declining 

Decrease Moderate 

Guillemot 16,000 (pairs) 22,615 individuals 
(15,152 pairs) 

2007, 2011-12 Favourable 
Maintained 

Decrease Very high 

Razorbill 1,400 (pairs) 3,704 individuals 
(2,482 pairs) 

2007, 2012 Favourable 
Maintained 

Stable Very high 
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SPA for which a 
LSE has been 

identified 

Qualifying 
Species  

SPA Population at 
Designation (from 

SPA citation, 
pairs)1 

Most recent 
SPA Population 

Estimate 
(pairs)2 

Year/s of Most 
Recent 

Estimate (SMP 
database) 

Site Condition1 SPA 
Population 

Trend3 

Confidence in 
Trend3 

Puffin 14,000 59,622 2009, 2012 Favourable 
Maintained 

Unclear N/A 

Fowlsheugh Fulmar 1,170 119 2012 Favourable 
Maintained 

Decrease Low 

Kittiwake 30,452 9,337 2012 Favourable 

Maintained 

Decrease Low 

Herring gull 3,190 259 2012 Unfavourable 
Declining 

Unclear N/A 

Guillemot 56,450 44,920 individuals 
(30,096 pairs) 

2012 Favourable 
Maintained 

Decrease Low 

Razorbill 5,800 5,260 individuals 
(3,524 pairs) 

2012 Favourable 
Maintained 

Unclear N/A 

St Abb’s Head to 
Fast Castle 

Kittiwake 21,170 9,459 2000, 2012 Unfavourable 
Declining 

Decrease Moderate 

Herring gull 1,160 606 2000, 2012 Unfavourable 
Declining 

Decrease Moderate 

Guillemot 31,750 36,205 individuals 
(24,257 pairs) 

2001, 2008 Favourable 
Maintained 

Decrease Low 

Razorbill 2,180 2,630 (1,762 
pairs) 

2000, 2012 Favourable 
Maintained 

Decrease Low 
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SPA for which a 
LSE has been 

identified 

Qualifying 
Species  

SPA Population at 
Designation (from 

SPA citation, 
pairs)1 

Most recent 
SPA Population 

Estimate 
(pairs)2 

Year/s of Most 
Recent 

Estimate (SMP 
database) 

Site Condition1 SPA 
Population 

Trend3 

Confidence in 
Trend3 

Buchan Ness to 
Collieston Coast 

Fulmar 1,765 1,389 2007 Unfavourable 
Declining 

Decrease Low 

Kittiwake 36,650 14,133 2007 Unfavourable No 
Change 

Stable Moderate 

Herring gull 4,292 3,114 2007 Unfavourable No 
Change 

Stable Low 

Guillemot 8,640 (pairs) 20,858 individuals 
(13,975 pairs) 

2007 Favourable 
Declining 

Decrease Low 

1. From SNH Sitelink note that estimates for guillemot and razorbill at SPA classification have been published as pairs for some SPAs. These have been 
indicated as pairs in the table, all other estimates at classification are of individuals.  

2. Most recent SPA estimates for guillemot and razorbill have been expressed in individuals on land as per the SMP database, with the approximate 
corresponding number of pairs in brackets (using a 0.67 correction factor as outlined in Appendix 15A, Section 15A.3.2.17 and Section 15A.3.2.18). 

3. From Lewis et al., 2012; confidence in SPA population trends was assigned using the proportion of count sites counted and years (since the Seabird 2000 
census) in which data were collected. N/A indicates no data available. 
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SPA Apportionment 

420 Of all the Project components (the Wind Farm, OfTW and OnTW), it is the Wind Farm that is 

considered to have the main potential for affecting breeding seabird qualifying species. 

Given that SPAs’ seabird breeding colonies are situated at different distances from the 

Development Area, and the fact that different species have different foraging ranges, a 

process of apportioning baseline seabird populations estimated to be present in the Boat-

based Survey Area to SPA and non-SPA colonies is required. Apportionment was based on 

distance from the Development Area, colony size and taking account potential flight 

directions between the colony and the site (see Appendix 15B, 15B.2.1.4). The resulting 

proportion of birds within the Boat-based Survey Area estimated to derive from individual 

SPAs and non-SPA breeding colonies within foraging range is shown in Table 15.31. This 

apportionment is a pre-requisite for considering the effects of the Project as a whole on the 

SPAs where these species are qualifying interests. 

Table 15.31: Apportionment of Inch Cape Offshore Wind Farm Seabird Populations to SPAs 

during the Breeding Season 

Species SPA 

Proportion of 
Population Predicted to 
Originate from SPA and 

Non-SPA birds 

Fulmar Forth Islands 0.0505 

Fowlsheugh 0.0157 

Buchan Ness to Collieston Coast 0.0200 

Non-SPA birds 0.8881 

Gannet Forth Islands (Bass Rock) 0.9945 

Non-SPA birds 0.0055 

Kittiwake Forth Islands 0.0747 

Fowlsheugh 0.2202 

St Abb’s Head to Fast Castle 0.0481 

Buchan Ness to Collieston Coast 0.0173 

Non-SPA birds
 

0.6397 

Herring Gull Forth Islands 0.0290 

Fowlsheugh 0.0218 

St Abb’s Head to Fast Castle 0.0091 
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Species SPA 

Proportion of 
Population Predicted to 
Originate from SPA and 

Non-SPA birds 

Buchan Ness to Collieston Coast 0.0200 

Non-SPA birds
 

0.9201 

Lesser black-backed gull Forth Islands 0.6946 

Non-SPA birds 0.3054 

Arctic tern Forth Islands 0.8698 

Non-SPA birds 0.1302 

Common tern Forth Islands 0.0199 

Non-SPA birds 0.9801 

Guillemot Forth Islands 0.1137 

Fowlsheugh 0.5401 

St Abb’s Head to Fast Castle 0.1083 

Buchan Ness to Collieston Coast 0.0098 

Non SPA birds
 

0.2281 

Razorbill Forth Islands 0.1018 

Fowlsheugh 0.2712 

St Abb’s Head to Fast Castle 0.0381 

Non SPA birds
 

0.5889 

Puffin Forth Islands 0.8743 

Non-SPA birds
 

0.1257 

 

421 For gannet, puffin, lesser black-backed gull and Arctic tern, SPA apportionment predicts that 

the majority of birds observed at the Development Area during the breeding season derive 

from the Forth Islands SPA and for guillemot the majority of birds are predicted to come 

from the Fowlsheugh SPA. For other species the predicted proportion of birds from SPAs is 

lower.  
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422 Tracking studies of seabirds in eastern Scotland provide some information against which to 

assess the predicted apportionment. For guillemot, tracking of a sample of birds breeding at 

the Isle of May (within the Forth Islands SPA) indicated that overlap between the foraging 

range and the Development Area varied between 0–13.5 per cent in the four years 1999, 

2002, 2003 and 2010 (Daunt et al., 2011a, 2011b). Observations of trip durations and flight 

directions suggest that guillemots from St Abb’s Head may not forage within the site 

regularly, however the site may be within the core foraging area of guillemots breeding at 

Fowlsheugh (Daunt et al., 2011c). The predicted apportionment of guillemots within the 

Development Area suggests that over 50 per cent of birds are likely to come from 

Fowlsheugh, with about 11 per cent of birds from both the Forth Islands and St Abb’s Head 

to Fast Castle SPAs.  

Disturbance to SPA Qualifying Species in the Breeding Season from Construction  

423 Disturbance impacts through activities during construction, operation or decommissioning 

for the Wind Farm has been assessed on the basis of the distance between the Project and 

SPA breeding colonies (Table 15.24, Figure 15.2). Where relevant, this approach is used to 

address conservation objectives 2 and 7 for each SPA.  

Indirect Impacts to Breeding Success from Construction Disturbance to Prey Species: 

Approach and Outcomes for Consideration of These Impacts for the Project ‘Alone’ and 

‘In-combination’ 

424 The indirect impact of construction disturbance via impacts on prey species for the Project 

alone is considered in detail in Table 15.13 and associated text. Drawing on the findings of 

Chapter 12 and Chapter 13, this presents evidence from which it is concluded that 

construction disturbance from the Project alone will have minimal and localised effects on 

sandeels – a key prey species of the seabirds that are qualifying species of the SPAs screened 

in for LSE. There may be some re-distribution of ‘hearing specialist’ fish (including herring 

and sprat which are also taken by seabirds) due to avoidance of areas around piling 

locations, and this may affect their availability within seabird foraging ranges. However, any 

effects will be temporary, as piling at the Development Area is due to take place over two 

years only (and not continuously during that period – an estimated 11 to 23 per cent of the 

time over two years of piling activities, see Table 15.2). Thus no adverse indirect effects are 

predicted on the populations of any Forth Islands qualifying species for the Project alone.  

425 For the in combination assessment, however, a quantitative approach was undertaken, as it 

was considered that due to the likely overlap of construction activities between the three 

Forth and Tay developments, this combined indirect impacts via prey species might have the 

potential to cause an adverse effect on population viability of qualifying species, and 

therefore on these SPAs (see Section 15.12.8).  

Direct Displacement on Breeding Qualifying Species during Operation and Maintenance 

426 Displacement for regional populations of seabirds in relation to the Wind Farm has been 

assessed in the EIA by predicting the proportion of birds of each species likely to be 
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displaced when the wind farm is in operation, and estimating the numbers of birds likely to 

be displaced in relation to estimated site populations from boat-based survey data 

(Table 15.8). Predictions of displacement rates are based on a detailed review of the 

available evidence for changes in seabird numbers at operational wind farms, compared 

with the numbers present pre-construction. Definitive and consistent findings are 

nonetheless relatively scarce, as discussed in Table 15.14. This has been taken account of by 

incorporating a number of assumptions into the assessment process, based on a 

precautionary interpretation of the available evidence. Modelling of the impacts of 

displacement indicates that birds may need to spend more time and energy in foraging, and 

this is likely to affect breeding success (MacDonald et al., 2012). Thus it has been assumed 

that all, or a proportion, of displaced birds fail to breed (for a rationale see discussion under 

the heading of ‘displacement’ in Section 15.6.2 above) and the assessment considers the 

potential impacts of the predicted reduction in breeding success on SPA populations. The 

best available scientific evidence has been used to inform the assumptions on which the 

assessment of impacts has been based. 

427 This approach is applied below to SPA populations for species from sites where a LSE was 

concluded in relation to the Project. For each species, the total number of birds predicted to 

be displaced from the Development Area and 2 km buffer is assigned to individual SPAs 

based on the proportions in Table 15.31 above. This is used to estimate the reduction in 

breeding success of the SPA population assuming all displaced individuals of a species are 

from separate breeding pairs, and all or 50 per cent of displaced birds fail to breed 

successfully depending on the species (Tables 15.32 and 15.33). An assessment of 

displacement for each species at each SPA is included in Table 15.34.  

428 Note that for common and Arctic tern no breeding failure is predicted in relation to 

displacement due to a minimal overlap between both species mean maximum foraging 

ranges and the Development Area.  

Table 15.32: Seabird Populations at the Development Area and 2 km Buffer during the 

Breeding Season and Predicted Displacement 

Bird Species Breeding 
season site 
population: 

all age 
classes1 

Breeding 
season site 
population: 

breeding 
adults2 

Predicted 
displacement 

rate3 

Predicted no. 
of breeding 

adults 
displaced 

Predicted 
breeding 
failure for 
displaced 

birds3 

Fulmar 72 36 100% 36 50% 

Gannet 1,335 1,298 75% 973 50% 

Kittiwake 2,248 1,673 30% 502 100% 

Herring gull 20 8 30% 2 100% 

Lesser black-
backed gull 

37 16 30% 5 100% 
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Bird Species Breeding 
season site 
population: 

all age 
classes1 

Breeding 
season site 
population: 

breeding 
adults2 

Predicted 
displacement 

rate3 

Predicted no. 
of breeding 

adults 
displaced 

Predicted 
breeding 
failure for 
displaced 

birds3 

Arctic tern 29 11 30% 3 0%* 

Common tern 2 1 30% <1 0%* 

Razorbill 1,636 1,435 50% 718 100% 

Guillemot 4,371 3,654 50% 1,827 100% 

Puffin 3,600 2,956 50% 1,478 100% 

1. The peak mean population for the Development Area and a 2 km buffer (see species tables in 
Appendix 15A, Annex 15A.5). 

2. For kittiwake, razorbill, guillemot and puffin the proportion of breeding adults is based on age 
distributions estimated from PVA (Appendix 15B); for gannet it is assumed that all adult plumage 
birds are breeding (WWT Consulting, 2012); for other species it is assumed that 50% of adult plumage 
birds are breeding, based on advice from SNH (NIRAS 2012, Appendix 1). 

3. Rationale for the displacement rate and the percentage of breeding failure resulting from 
displacement given in Table 15.14. 

* For common and Arctic tern no breeding failure is predicted in relation to displacement due to a 
minimal overlap between both species mean maximum foraging ranges and the Development Area. 
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Table 15.33: Predicted Effects of Displacement on SPA Populations of Seabirds in Terms of Reduced Breeding Success 

Bird Species SPA Predicted no. of 
Breeding Adults 

Displaced1 

SPA Breeding 
Population and 

Breeding Success 
(pairs, chicks per pair 

per year)2 

Predicted 
Productivity 

for SPA 
population 
(no. chicks) 

Predicted no. of 
Chicks ‘Lost’ to 
Displacement3 

Predicted 
Reduction in 

Breeding 
Success 

Fulmar Forth Islands 2 569 

0.28 

159 0.28 0.18% 

Buchan Ness to Collieston 
Coast 

1 1,389 

0.28 

389 0.14 0.04% 

Fowlsheugh 1 119 

0.28 

33.3 0.14 0.42% 

Gannet Forth Islands 968 55,482 

0.77 

42,721 373 0.87% 

Kittiwake Forth Islands 37 3,766 

0.466 

1,755 17 0.97% 

Buchan Ness to Collieston 
Coast 

9 14,133 

0.695 

9,822 6 0.06% 

Fowlsheugh 111 9,337 

0.988 

9,225 110 1.19% 
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Bird Species SPA Predicted no. of 
Breeding Adults 

Displaced1 

SPA Breeding 
Population and 

Breeding Success 
(pairs, chicks per pair 

per year)2 

Predicted 
Productivity 

for SPA 
population 
(no. chicks) 

Predicted no. of 
Chicks ‘Lost’ to 
Displacement3 

Predicted 
Reduction in 

Breeding 
Success 

St Abb’s Head to Fast Castle 24 9,459 

0.486 

4,597 12 0.26% 

Herring gull Forth Islands <1 5,376 

0.98 

5,268 <1 <0 .01% 

Buchan Ness to Collieston 
Coast 

<1 3,114 

0.98 

3,052 <1 <0.01% 

Fowlsheugh <1 259 

0.98 

254 <1 <0.01% 

St Abb’s Head to Fast Castle <1 606 

0.98 

594 <1 <0.01% 

Lesser black-backed 
gull 

Forth Islands 3 3,419 

0.88 

3,009 3 0.10% 

Razorbill Forth Islands 73 2,482 

0.60 

1,489 44 2.95% 

Fowlsheugh 195 3,524 

0.60 

2,114 117 5.53% 
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Bird Species SPA Predicted no. of 
Breeding Adults 

Displaced1 

SPA Breeding 
Population and 

Breeding Success 
(pairs, chicks per pair 

per year)2 

Predicted 
Productivity 

for SPA 
population 
(no. chicks) 

Predicted no. of 
Chicks ‘Lost’ to 
Displacement3 

Predicted 
Reduction in 

Breeding 
Success 

St Abb’s Head to Fast Castle 27 1,762 

0.60 

1,057 16 1.51% 

Guillemot Forth Islands 208 15,152 

0.66 

10,000 137 1.37% 

Buchan Ness to Collieston 
Coast 

18 13,975 

0.66 

9,224 12 0.13% 

Fowlsheugh 987 30,096 

0.66 

19,863 651 3.28% 

St Abb’s Head to Fast Castle 198 24,257 

0.66 

16,010 131 0.82% 

Puffin Forth Islands 1,292 59,622 

0.60 

35,773 775 2.17% 
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Bird Species SPA Predicted no. of 
Breeding Adults 

Displaced1 

SPA Breeding 
Population and 

Breeding Success 
(pairs, chicks per pair 

per year)2 

Predicted 
Productivity 

for SPA 
population 
(no. chicks) 

Predicted no. of 
Chicks ‘Lost’ to 
Displacement3 

Predicted 
Reduction in 

Breeding 
Success 

1. Based on the estimated site population of breeding adults (Table 15.26) and the proportion of the population estimated to derive from a given SPA (Table 
15.25). 

2. The most recent estimates of the number of breeding pairs within the SPA (Table 15.24) and mean annual breeding success (chicks per pair; various sources 
see Table 15.11). 

3. Assumes that all or a proportion of displaced birds fail, depending on species (see Table 15.26 above), and that the breeding success of displaced birds would 
otherwise have been the average for the SPA population. 

* For Kittiwake, razorbill, guillemot and puffin has been assumed that all displaced birds fail to breed and derive from separate breeding pairs. 

Note: for common and Arctic tern no breeding failure is predicted in relation to displacement (Table 15.32) and neither species is therefore included in this 
table. 
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Table 15.34: Assessment of Displacement for SPA Breeding Qualifying Species  

Bird species SPA Assessment of Displacement 

Fulmar 

 

Forth Islands Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of fulmars by 0.18% 
(Table 15.33). The population trend of this species within the 
Forth Islands SPA is unclear (Lewis et al., 2012). This small 
change in breeding success is considered unlikely to affect the 
fulmar SPA population in the long term, given that this is a long 
lived species for which population growth is predicted to be 
considerably more sensitive to decline as a result of reductions 
in adult survival rates rather than breeding success. Although 
no specific population model for fulmar has been developed, a 
model for a demographically similar (high adult survival and 
low fecundity rate) species, gannet, indicated that changes in 
reproductive rates (over a range of ± 4%) had little impact on 
population growth (WWT Consulting, 2012). 

Buchan Ness to 
Collieston Coast 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of fulmars by 0.04% 
(Table 15.33). Fulmars are decreasing within Buchan Ness to 
Collieston Coast SPA but confidence in the trend is low (Lewis 
et al., 2012). This very small predicted change in breeding 
success is considered unlikely to negatively affect the fulmar 
population.  

Fowlsheugh Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of fulmars by 0.42% 
(Table 15.33). Fulmars are decreasing within Fowlsheugh SPA 
but confidence in the trend is low (Lewis et al., 2012). This 
small predicted change in breeding success is considered 
unlikely to negatively affect the fulmar population.  

Gannet Forth Islands 
(Bass Rock) 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of gannets by 0.87% 
(Table 15.33). Gannet numbers at Bass Rock (the only breeding 
colony in the Forth Islands SPA) are increasing with moderate 
confidence in the trend (Lewis et al., 2012). A population 
model for gannets in the British Isles indicated that changes in 
reproductive rates (over a range of ± 4%) had very little 
predicted impact on population growth rate (WWT Consulting, 
2012) i.e. there was no increased risk of population decline. No 
negative effects are predicted.  

Kittiwake 

 

Forth Islands Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of kittiwakes by 
0.97% (Table 15.33). Kittiwakes are decreasing within the Forth 
Islands SPA with very high confidence in the trend (Lewis et al., 
2012). It seems possible that this level of change in 
productivity might affect the population of the species as a 
viable component of the site. PVA has been carried out to 
investigate this further and is discussed below. 
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Buchan Ness to 
Collieston Coast 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of kittiwakes by 
0.06% (Table 15.33). The kittiwake population at Buchan Ness 
to Collieston Coast is stable with moderate confidence in the 
trend (Lewis et al., 2012). The predicted change in breeding 
success is much smaller than other SPAs. However to consider 
whether that this might affect the population of the species as 
a viable component of the site PVA has been carried out to 
investigate this further and is discussed below. 

Fowlsheugh Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of kittiwakes by 
1.19% (Table 15.33). The kittiwake population at Fowlsheugh is 
decreasing but with low confidence in the trend (Lewis et al., 
2012). It seems possible that this level of change in 
productivity might affect the population of the species as a 
viable component of the site. PVA has been carried out to 
investigate this further and is discussed below. 

St Abb’s Head 
to Fast Castle 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of kittiwakes by 
0.26% (Table 15.33). The kittiwake population at St Abb’s Head 
to Fast Castle is decreasing with moderate confidence in the 
trend (Lewis et al., 2012). It seems possible that this level of 
change in productivity might affect the population of the 
species as a viable component of the site. PVA has been carried 
out to investigate this further and is discussed below. 

Herring gull 

 

Forth Islands Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of herring gulls by 
<0.01% (Table 15.33). A reduction of that magnitude is not 
considered to significantly affect the population. The herring 
gull population of the Forth Islands is considered stable with 
high confidence in the trend (Lewis et al., 2012).  

Buchan Ness to 
Collieston Coast 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of herring gulls by 
<0.01% (Table 15.33). A reduction of that magnitude is not 
considered to significantly affect the population. The herring 
gull population of Buchan Ness to Collieston Coast is 
considered stable but with low confidence in the trend (Lewis 
et al., 2012).  

Fowlsheugh Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of herring gulls by 
<0.01% (Table 15.33). The population trend of this species at 
Fowlsheugh is unclear (Lewis et al., 2012). However, given the 
very small predicted reduction in breeding success, no negative 
effect is predicted.  

St Abb’s Head 
to Fast Castle 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce the breeding success of herring gulls by 
<0.01% (Table 15.33). The population trend of this species at St 
Abb’s Head to Fast Castle is decreasing with moderate 
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confidence in the trend (Lewis et al., 2012). However, given the 
very small predicted reduction in breeding success, no negative 
effect is predicted.  

Lesser black-
backed gull 

Forth Islands Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 0.10% (Table 15.33). 
Lesser black-backed gulls are increasing at the Forth Islands 
SPA with high confidence in the trend (Lewis et al., 2012). 
Given the very small predicted reduction in breeding success, 
no negative effect is predicted.  

Arctic tern Forth Islands Displacement from the Development Area and 2 km buffer is 
not predicted to reduce breeding success (Table 15.32). The 
mean maximum foraging range (plus one SD) of Arctic tern 
(30.5 km, Thaxter et al., 2012; Appendix 15A, Table 15A.5) only 
has a minimal overlap with the Development Area. 
Furthermore, it is known that during the breeding season the 
species’ core foraging range extends to 10 km from nesting 
colonies (BirdLife International Seabird Database 2012; Thaxter 
et al., 2012). Baseline surveys over two breeding seasons 
recorded very low numbers of Arctic terns during this time of 
year (see Table 15.14). Therefore the Development Area – at 
29 km from the Forth Islands at the nearest point (Table 15.24) 
is evidently not an important foraging area during the breeding 
season and no impacts on breeding success are predicted (see 
the species assessment in Table 15.14 for more detail). No 
negative effect is therefore predicted. 

Common tern Forth Islands Displacement from the Development Area and 2 km buffer is 
not predicted to reduce breeding success (Table 15.32). The 
mean maximum foraging range (plus one SD) of common tern 
(26.4 km, Thaxter et al., 2012; Appendix 15A, Table 15A.5) only 
has a minimal overlap with the Development Area. 
Furthermore, it is known that during the breeding season the 
species’ core foraging range extends to 8.0 km from nesting 
colonies (BirdLife International Seabird Database 2012; Thaxter 
et al., 2012). Baseline surveys over two breeding seasons 
recorded very low numbers of common terns during this time 
of year, with none recorded within the Development Area (see 
Table 15.14). Therefore, the Development Area – at 29 km 
from the Forth Islands at the nearest point (Table 15.24) is 
evidently not an important foraging area during the breeding 
season and no impacts on breeding success are predicted (see 
the species assessment in Table 15.14 for more detail). No 
negative effect on population viability is therefore predicted. 

Razorbill 

 

Forth Islands Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 2.95% (Table 15.33). 
The razorbill population is considered to be stable at the Forth 
Islands SPA with very high confidence in the trend (Lewis et al., 
2012). It seems possible that this level of change in 
productivity might affect the population of the species as a 
viable component of the site. Population viability analysis has 
been carried out to investigate this further, discussed below. 
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Fowlsheugh Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 5.53% (Table 15.33). 
The population trend of razorbills at Fowlsheugh is unclear 
(Lewis et al., 2012). It seems possible that this level of change 
in productivity might affect the population of the species as a 
viable component of the site. Population viability analysis has 
been carried out to investigate this further, discussed below. 

St Abb’s Head 
to Fast Castle 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 1.51% (Table 15.33). 
Razorbills are decreasing at St Abb’s Head to Fast Castle but 
with low confidence in the trend (Lewis et al., 2012). It seems 
possible that this level of change in productivity might affect 
the population of the species as a viable component of the site. 
Population viability analysis has been carried out to investigate 
this further, discussed below. 

Guillemot 

 

Forth Islands Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 1.37% (Table 15.33). 
Guillemots are decreasing at the Forth Islands SPA with very 
high confidence in the trend (Lewis et al., 2012). It seems 
possible that this level of change in productivity might affect 
the population of the species as a viable component of the site. 
Population viability analysis has been carried out to investigate 
this further, discussed below. 

Buchan Ness to 
Collieston Coast 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 0.13% (Table 15.33). 
Guillemots are decreasing at Buchan Ness to Collieston Coast 
but with low confidence in the trend (Lewis et al., 2012). 
Although a very small reduction in potential breeding success is 
predicted, the possibility that this might affect a declining 
population has been investigated through population viability 
analysis, discussed below. 

Fowlsheugh Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 3.28% (Table 15.33). 
Guillemots are decreasing at Fowlsheugh but with low 
confidence in the trend (Lewis et al., 2012). It seems possible 
that this level of change in productivity might affect the 
population of the species as a viable component of the site. 
Population viability analysis has been carried out to investigate 
this further, discussed below. 

St Abb’s Head 
to Fast Castle 

Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 0.82% (Table 15.33). 
Guillemots are decreasing at St Abb’s Head to Fast Castle but 
with low confidence in the trend (Lewis et al., 2012). Although 
a small reduction in potential breeding success is predicted, 
the possibility that this might affect a declining population has 
been investigated through population viability analysis, 
discussed below. 
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Puffin Forth Islands Displacement from the Development Area and 2 km buffer is 
predicted to reduce breeding success by 2.17% (Table 15.33). 
The population trend of puffins at the Forth Islands SPA is 
unclear (Lewis et al., 2012). It seems possible that this level of 
change in productivity might affect the population of the 
species as a viable component of the site. Population viability 
analysis has been carried out to investigate this further, 
discussed below. 

 

Population Viability Analysis to Model the Impacts of Direct Displacement during Operation 

and Maintenance 

429 As explained in Table 15.34, PVA has been carried out to further investigate the population 

impacts of displacement for kittiwake, razorbill, guillemot and puffin. In each case, 

population models were developed based on empirical estimates of demographic 

parameters (rates of survival and reproduction) from regional populations with potential 

connectivity to the Development Area. Full details are included in Appendix 15B. These 

regional population models are used here to inform the assessment of impacts on these four 

species at the level of each SPA population. 

430 The Population Viability Analysis carried out here assesses whether the predicted impacts 

could affect the annual population processes such that the long term viability of the 

population is compromised. While the models produced predicted effects up to 25 years 

into the future, the ability to predict further into the future was only limited by the 

uncertainties in the model processes. As is typical with population modelling, the ability of 

this model to make usable predictions beyond 25 years is low. However, since the predicted 

impacts from the Project were concluded not to impact population viability through the 

annual processes it is likely, within the assumptions of the model, that this conclusion would 

be maintained in the longer term. 

Kittiwake 

431 For the population model, information on survival was derived from kittiwakes on the Isle of 

May, and breeding success was estimated as a mean of data from all four SPAs where a LSE 

was concluded. The model predicts a decline in the regional breeding population of about 50 

per cent over 25 years with no additional impacts (see Appendix 15B, 15B.3.2.1). Predicted 

declines from the population model are consistent with trends for three SPAs, as identified 

in a recent review of seabird populations at Scottish SPAs (Lewis et al., 2012): Forth Islands, 

St Abb’s Head to Fast Castle and Fowlsheugh (declines identified with respectively high, 

moderate and low confidence). The SPA population at Buchan Ness to Collieston Coast is 

considered to be stable (with moderate confidence). Kittiwakes at Scottish colonies have 

declined steadily since the late 1980s and in 2011 reached the lowest point yet recorded. It 

seems likely, given the declining trend in productivity recorded since 1986 that the decline 

will continue (JNCC, 2012). These changes have been driven by declines in the abundance of 
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sandeels, the main prey species in the breeding season, the latter in turn affected by fishing 

effort and increases in sea surface temperatures (Frederiksen et al., 2004). Thus the 

population model developed here is considered to provide predictions which are consistent 

with the observed trends for the regional kittiwake population and populations at three of 

the four SPAs for which an LSE has been identified. 

432 Incorporating the predicted effects of displacement (30 per cent of birds displaced, of which 

100 per cent fail to breed) into the model produces a 0.9 per cent reduction in annual 

breeding success (i.e. the percentage reduction in the estimated number of fledglings 

produced by the population under this displacement scenario relative to that in the absence 

of any impacts – see Appendix 15B, Table 15B.10). This has a very small effect on the 

population growth rate (changing it from 0.9718 to 0.9716) and reduces the predicted 

population size after 25 years by about 400 birds (equivalent to <0.5 per cent of the 25-year 

population size predicted in the absence of any displacement impacts). Compared to a 

model with no displacement impacts, 30 per cent displacement causes very marginal 

differences, and the mean probability of the population decline under the two scenarios is 

statistically not-significant, at all levels of decline (Appendix 15B, Figure 15B.5). 

433 The PVA was applied to the regional breeding population but an assessment of how the 

findings from the PVA relate to the individual SPA populations can be made. This involves 

comparing the predicted impact of displacement on the breeding success of the regional 

population with that predicted for the different SPA populations (based on the predicted 

numbers of birds displaced - at 30 per cent displacement - and the assumption that all 

displaced birds are from separate pairs which will fail – see Table 15.32). The effect of 

displacement on the respective SPA populations can then be assessed by direct inference 

from the PVA, based upon the extent of the predicted reduction in breeding success relative 

to that for the regional population (to which the PVA relates). Thus, from the PVA, 

displacement is predicted to reduce the breeding success of the regional breeding 

population by 0.9 per cent, which is greater than the predicted impact (from the estimated 

numbers displaced) on the breeding success of both the Buchan Ness to Collieston Coast and 

St Abb’s Head to Fast Castle SPA populations (at 0.06 per cent and 0.26 per cent, 

respectively) and close to that for the Forth Islands SPA population (at 0.97 per cent). 

Therefore, the predicted effects of displacement (from the estimated number of birds 

displaced) on each of these SPA populations will be less than, or similar to, that for the 

regional breeding population (from PVA). The reduction in breeding success resulting from 

displacement that is predicted to occur (based on the estimated numbers of birds displaced) 

in the Fowlsheugh SPA population is slightly greater than for the regional breeding 

population, at 1.19 per cent. However, given the small magnitude of effects predicted on the 

regional breeding population, the predicted effects on this SPA population are also likely to 

be small. Certainly, the predicted effects on the regional breeding population from PVA 

remain relatively small, even when the assumed displacement rate is doubled from 30 per 

cent to 60 per cent, which produces a 1.8 per cent reduction in breeding success (see 

Appendix 15B, Section 15B.3.2.3).  
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434 Taking into account the precautionary assumptions used to assess displacement effects (e.g. 

that displacement levels in the 2.0 km buffer are equal to those within the Development 

Area and that all displaced birds fail to breed), this suggests that displacement as a result 

from the Project alone is not considered likely to cause adverse impacts on the population 

viability for the kittiwake qualifying interest at any of the SPAs for which a LSE has been 

identified. 

Razorbill 

435 For razorbill, specific information on survival and breeding success has been found only for 

the Isle of May population (Forth Islands SPA). A model based on these parameters predicts 

an increasing population over the next 25 years, with a probability of about 0.5 of a 50 per 

cent increase (see Appendix 15B, Section 15B.3.4.1). Incorporating the potential impacts of 

displacement (in terms of reduced breeding success) indicates that the effect on the regional 

breeding population is to limit the predicted population increase. Assuming 50 per cent 

displacement (with 100 per cent breeding failure amongst displaced birds) indicates a near 

10 per cent decrease in the likelihood of the population increasing by at least 50 per cent 

(see Appendix 15B, Section 15B.3.4.2). Thus, based upon the PVA used here, the predicted 

rates of displacement (via reduced breeding success) from the Project alone are highly 

unlikely to cause population decline, but may limit growth. The extent to which 

displacement may limit growth is predicted to be greatest for situations of relatively high 

population growth (i.e. for population increases of 25 – 75 per cent, displacement decreases 

the likelihood of achieving such increases by c.6 – 10 per cent). However, for more moderate 

levels of population increase, the risk of displacement impacts are reduced (Figure 15B.11). 

The razorbill PVA also investigated the effects of 25 per cent displacement and (for both 50 

per cent and 25 per cent displacement) of smaller reductions in breeding success (i.e. 75 per 

cent and 50 per cent of displaced birds failing to breed, with each displaced bird from a 

separate breeding pair, as opposed to 100 per cent). As would be expected, these predicted 

impacts are considerably less when 25 per cent displacement is assumed, so that the 

likelihood of achieving relatively high population growth of 25 - 75 per cent is reduced by 

only 3 - 4 per cent (see Appendix 15B, Table 15B.12). Similarly, reducing the assumed level of 

breeding failure amongst displaced birds reduces the predicted impact. With 50 per cent 

displacement, a reduction from 100 per cent to 75 per cent in the assumed breeding failure 

amongst displaced birds produces marginal differences only, but with 50 per cent breeding 

failure the predicted reduction in the likelihood of the population achieving relatively high 

growth is at most 5 per cent (see Appendix 15B, Table 15B.12). 

436 As detailed earlier in this chapter (see razorbill assessment in Table 15.14), in some respects 

there is greater uncertainty concerning the predicted population trends from the razorbill 

population model than for those from the models developed for the other species on which 

PVA was undertaken, due to a lack of availability of recent data from the region (i.e. the 

Scottish east coast) on certain demographic parameters for razorbill. Additionally, the 

available data on razorbill population trends within the region are of limited value in 

assessing the likely reliability of the model outputs, with no clear overall trend apparent 

from the monitoring data (Lewis et al., 2012), so that they neither provide strong support for 

the modelled trends nor sufficient evidence to conclude that the modelled trends are a poor 
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representation of the real situation (see Table 15.14). However, given that; (i) the 

assessment of breeding season displacement impacts involves several precautionary 

assumptions (e.g. that displacement levels in the 2.0 km buffer are equal to those within the 

Development Area and that all displaced birds fail to breed and derive from separate 

breeding pairs), and (ii) the PVA predicts that displacement even under the most 

precautionary scenario considered (i.e. 50 per cent with all displaced birds failing to breed) is 

likely to limit population growth, as opposed to changing the trajectory to one of stability or 

decline; then breeding season displacement is likely to have a minor impact only on the 

regional breeding population (see Table 15.14). 

437 An assessment of how the findings from the PVA relate to the individual SPA populations can 

be made through comparisons of the predicted impact of displacement on the breeding 

success of the respective populations. Thus, for the regional breeding population, as 

examined in the PVA, displacement (at the 50 per cent level, with an assumption that all 

displaced birds fail to breed) is predicted to reduce the breeding success of the regional 

breeding population by 5.03 per cent (i.e. the percentage reduction in the estimated number 

of fledglings produced by the population under this displacement scenario relative to that in 

the absence of any impacts – see Appendix 15B, Table 15B.10). This, is substantially greater 

than the reduction in breeding success predicted for both the Forth Islands and St Abb’s 

Head to Fast Castle SPA populations (at 2.95 per cent and 1.51 per cent, respectively, based 

on the numbers of birds from each SPA predicted to be displaced, Table 15.33). This 

indicates that impacts of displacement on changes in population growth rates of the Forth 

Islands and St Abb’s Head to Fast Castle SPA populations will be less than those predicted for 

the overall regional breeding population. In the case of the Forth Islands SPA population, the 

predicted reduction in breeding success (under 50 per cent displacement and 100 per cent 

breeding failure amongst displaced birds) is similar to that generated for the regional 

breeding population from PVA under the scenario of 25 per cent displacement and 100 per 

cent breeding failure amongst displaced birds (which gives a 2.6 per cent reduction in 

breeding success), whilst for the St Abb’s to Fast Castle SPA population it is similar to that 

generated for the regional breeding population under the scenario of 25 per cent 

displacement and 50 per cent breeding failure amongst displaced birds (which gives a 1.3 

per cent reduction in breeding success). As described above (and detailed in Appendix 15B, 

Section 15B.3.42), these scenarios are predicted to produce considerably smaller impacts on 

the regional breeding population in terms of changes in population growth rates. This 

suggests that the impacts on both of these SPA populations will be small, even when 50 per 

cent displacement and 100 per cent breeding failure amongst displaced birds is assumed.  

438 Based on the numbers of birds predicted to be displaced, a 5.53 per cent reduction in 

razorbill breeding success is predicted for Fowlsheugh SPA (Table 15.33). This is marginally 

larger than the reduction in breeding success predicted for the regional breeding population 

by PVA, and therefore predicted effects of displacement on this population, in terms of 

changes in population growth rate, are likely to be marginally greater than those predicted 

on the regional breeding population.  
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439 Therefore, based upon the PVA predictions for the regional breeding population, in 

conjunction with the reductions in breeding success estimated to result from displacement 

in the respective SPA populations, it is likely that displacement will have a substantially 

lower impact on both the Forth Islands and St Abb’s Head to Fast Castle SPA populations 

than on the regional breeding population. Although, the reduction in breeding success from 

displacement for the Fowlsheugh SPA population is estimated to be higher than that for the 

regional breeding population, the difference is marginal and so the predicted impacts on the 

Fowlsheugh SPA population are likely to be of similar magnitude to those predicted for the 

regional breeding population (assessed as a minor impact in relation to the EIA, Table 15.14). 

As such, displacement as a result from the Project alone is not considered likely to cause 

adverse impacts on the population viability for the razorbill qualifying interest at any of the 

SPAs for which a LSE has been identified. 

440 It is noted that two post-construction monitoring reports for offshore wind farms – for Robin 

Rigg, Scotland (Walls et al., 2013) and Blighbank, Belgium (Vanermen et al., 2012), have 

suggested that any reduction in razorbill densities after WTGs are in place may in fact be 

relatively small. 

Guillemot 

441 For guillemot, specific information on survival and breeding success has also been found 

only for the Isle of May population (part of the Forth Islands SPA). The model predicts a 

decline of about 25 per cent in the regional breeding population over 25 years with no 

additional impacts (see Appendix 15B, Section 15B.3.3.1), which fits with reported declines 

at all four SPAs identified for LSE, although confidence in the trend is low at all except the 

Forth Islands SPA (Table 15.30; Lewis et al., 2012). More widely, the population trend of 

guillemots in Scotland increased slightly between the early 1990s and 2001 but numbers 

have since declined, with recent low breeding productivity across Scotland and possible 

reductions in adult survival rates suggesting that declines are likely to continue into the 

future (JNCC, 2012). Although it is affecting a declining population, the population model 

predicts that displacement (50 per cent of birds displaced, with all displaced birds failing to 

breed) has a negligible effect on increasing the chance of population decline up to about 10 

per cent and of large reductions of ≥75 per cent. For population reductions of 25 or 50 per 

cent, the effect of displacement is to increase the likelihood of such declines by 

approximately 2 per cent (Figure 15B.8, Appendix 15B). 

442 An assessment of how the findings from the PVA relate to the individual SPA populations can 

be made through comparisons of the predicted impact of displacement on the breeding 

success of the respective populations. Thus, for the regional breeding population, as 

examined in the PVA, displacement is predicted to reduce the breeding success of the 

regional breeding population by 1.5 per cent (i.e. the percentage reduction in the estimated 

number of fledglings produced by the population under this displacement scenario relative 

to that in the absence of any impacts – see Appendix 15B, Table 15B.10). This is greater than 

the reduction in breeding success predicted (based on the estimated number of SPA birds 

displaced) for all SPA populations other than Fowlsheugh (Table 15.33). Thus, predicted 

effects of displacement on the Forth Islands, St Abb’s Head to Fast Castle and Buchan Ness 
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to Collieston Coast SPA populations will be similar to or smaller than those predicted for the 

regional breeding population. 

443 A 3.28 per cent reduction in breeding success is predicted to occur in the Fowlsheugh SPA 

population (based on the estimated number of birds displaced) as a result of displacement, 

which is slightly more than double that predicted for the regional breeding population. 

Therefore, in terms of population trends and the probabilities of decline, the predicted 

effects of displacement on this SPA population are likely to be analogous to those predicted 

by the PVA to arise in the regional breeding population from 100 per cent displacement 

(with all displaced birds failing to breed), which produces a 3 per cent reduction in breeding 

success. Under this scenario, the likelihood of population reductions of 25–50 per cent is 

increased by 3-5 per cent compared to the ‘no-impact’ scenario, as opposed to an 

approximate 2 per cent increase in likelihood when 50 per cent displacement is assumed 

(see Appendix 15B, Figure 15B.8). 

444 Given that the population model developed for the Project regional breeding guillemot 

population (including populations of SPAs where a LSE was concluded) indicates that 

displacement from the Wind Farm is not likely to cause a biologically important change in 

the population growth rate, this is also likely to be the case for the three SPAs at which the 

predicted reduction in breeding success is less than that for the regional breeding 

population. In particular, for the SPA populations at Buchan Ness to Collieston Coast and St 

Abb’s Head to Fast Castle, the predicted reductions in breeding success are sufficiently small 

(at 0.13 per cent and 0.82 per cent, respectively) that little discernible effects of 

displacement are likely. Although a greater reduction in breeding success is predicted to 

occur within the Fowlsheugh SPA population, when this is interpreted in the context of the 

PVA outputs it still indicates a relatively small impact on the population. Thus, the likelihood 

of the Fowlsheugh SPA population undergoing a moderate to large decline is likely to 

increase by 3-5 per cent, which is still equivalent to a ‘very unlikely’ event according to IPCC 

guidance (IPCC, 2010). Further, taking into account the precautionary assumptions used to 

assess displacement effects (e.g. that displacement levels in the 2.0 km buffer are equal to 

those within the Development Area and that all displaced birds fail to breed and derive from 

separate breeding pairs), this suggests that displacement as a result from the Project alone is 

not considered likely to cause adverse impacts on the population viability for the guillemot 

qualifying interest at the Fowlsheugh SPA. 

Puffin 

445 Data for the population model were derived from the Isle of May within the Forth Islands, 

the only SPA where this species contributed to a conclusion of LSE. The population model 

predicts an increase of about 10 per cent in the regional breeding population over 25 years, 

although with considerable variability about the mean values for population size, which 

indicates a high degree of uncertainty in the predictions (see Appendix 15B, Section 

15B.3.5.1). Displacement has little impact on the likelihood of the population achieving 

particular thresholds of population increase. Such impacts only become consistent and 

marked if displacement affects close to 100 per cent of birds. 
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446 An assessment of how the findings from the PVA relate to the population for the single SPA 

for which a LSE was concluded can be made by comparing the predicted impact of 

displacement on the breeding success of the regional breeding population from the PVA 

with that for the Forth Islands SPA population. Thus, breeding success is predicted to be 

reduced by 1.5 per cent in the regional population (as examined in the PVA) and by 2.17 per 

cent in the Forth Islands SPA population (Table 15.33), indicating that the predicted effects 

of displacement will be greater on the SPA population than on the regional breeding 

population. However, the predicted effect remains small. This is evident from the fact that, 

in terms of population trends and the probabilities of decline, the predicted effects of 

displacement on the SPA population are likely to be analogous to those predicted to arise in 

the regional breeding population from 75 per cent displacement (with all displaced birds 

failing to breed), which produces a 2 per cent reduction in breeding success. Under this 

scenario, displacement is also predicted to have very little discernible effect on the 

likelihood of population increases (see Appendix 15B, Figure 15B.14). 

447 Lewis et al. (2012) indicate that the recent trend of puffins in the Forth Islands SPA is 

unclear. Harris and Wanless (2011) report that on the Isle of May, numbers increased 

steadily from the mid 1950s until 2003 but had declined by about 30 per cent by 2008, which 

seemed to be associated with two consecutive winters (2006/07 and 2007/08) of aberrant 

low adult survival; similar changes appear to have taken place at other colonies within the 

Forth Islands SPA. Adult survival rates appear to have increased to more typical levels in the 

past two years, so it is unclear whether the recent population declines will be of a short or 

long-term nature. 

448 Recent UK and Scottish trends for puffins are not available due to the logistical difficulties of 

regular monitoring of these burrow-nesting birds. Numbers were estimated in national 

seabird censuses in 1969–70, 1885–88 and 1998–2002, indicating an increase in the UK 

population over this period (JNCC, 2012). 

449 Based on the above, although there is considerable variation around the model predictions, 

displacement impacts (via reductions in breeding success) are not considered likely to cause 

population declines, even with the precautionary assumptions, but to limit population 

growth, with the predicted effects being small (see Appendix 15B, Section 15B.3.5.2). 

Displacement as a result from the Project alone is not considered likely to cause adverse 

impacts on the population viability for the puffin qualifying interest at the Forth Islands SPA. 

Barrier effect 

450 Barrier effect was identified as a potential impact on breeding seabirds as part of the HRA 

screening process. In practice, however, barrier effects for breeding seabirds are considered 

to be a component of displacement. Breeding seabirds will make repeated journeys from 

nest sites to foraging areas. Displacement – the reduction of numbers of seabirds of a given 

species within a wind farm post-construction – may result from a combination of scenarios 

whereby (i) all or a proportion of individuals of a given species that would have used the 

Development Area prior to the Wind Farm construction move elsewhere to forage, and (ii) 

all or a proportion of birds travelling to foraging areas beyond the Wind Farm fly around it 
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rather than through. Thus the costs to seabirds of repeatedly flying around rather than 

through a wind farm are considered to be contributory to the prediction of reduced 

breeding success which has been used to assess displacement. This approach is consistent 

with the modelling approach to displacement that has been developed by CEH on behalf of 

Marine Scotland for guillemot (MacDonald et al,. 2012). Thus the conclusions of the 

assessment for breeding seabirds in relation to displacement take into consideration the 

potential for the Wind Farm to act as a barrier to seabirds during trips between nest sites 

and foraging areas. Therefore no separate conclusions are presented for barrier effects. 

Collision risk for SPAs with Breeding Qualifying Species 

451 The risk of collision with WTGs was not identified as contributing to a LSE due to impacts on 

fulmar, common and Arctic tern, razorbill, guillemot and puffin, as these species did not 

generally fly at potential collision height (see Appendix 15A, Section 15A.4.1). 

452 Herring gull and lesser black-backed gull were uncommon in the Development Area during 

the breeding season. For both species there were too few records of birds in flight during 

the breeding season to reliably estimate flight density for collision risk modelling (Table 

15.15). Consequently collision risk during the breeding season is considered to be extremely 

low for these species, given the level of flight activity recorded during the baseline survey 

programme. 

453 For gannet and kittiwake collision mortality for regional populations of seabirds in relation to 

the Wind Farm has been assessed by using the Band (2012) collision risk model to predict 

the number of deaths and comparing this to available information on survival rates for a 

given species. Collision risk has been assessed on the basis of increased rates of adult 

mortality, with the most precautionary scenarios assuming that all birds killed as a result of 

collisions are part of the breeding population, although this is unlikely to be the case in 

reality. The worst case scenario applied for collision risk was 213 large WTGs. An avoidance 

rate of 99 per cent was applied for gannet, and 98 per cent for kittiwake, although figures 

derived from the 99 per cent avoidance rate are also presented in the assessment to provide 

context - see discussion of collision risk and avoidance rates in Section 15.6.2 (under the 

heading ‘Collision Risk’). 

454 This approach is applied below to the gannet and kittiwake qualifying features of SPAs 

where a LSE was concluded in relation to the Wind Farm. For each species, the total number 

of birds predicted to be killed due to collisions with WTGs at the Wind Farm during the 

breeding season (under the worst case scenario) is assigned to individual SPA populations 

based on the proportions in Table 15.31 above. This is used to estimate the potential 

increase in mortality for the SPA population (Table 15.35). An assessment of collision risk 

mortality during the breeding season for each relevant population of the qualifying features 

of the SPAs where a LSE was concluded is included in Table 15.36. 
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Table 15.35: Predicted Effects of Collision Mortality on SPA Breeding Seabird Populations in Terms of Increased Adult Mortality 

Bird Species Predicted Breeding 
Season Collision 

Mortality: Breeding 
Adults (Avoidance Rate) 1 

SPA Collision 
Mortality 

Apportioned to 
SPA2 

SPA Breeding 
Population 

(individuals)3 

Adult 
Survival 

Rate (per 
year)4 

Predicted 
Increase in 

Mortality from 
Collision5 

Gannet 315 (99%) Forth Islands (Bass Rock) 313 110,964 0.919 3.48% 

Kittiwake 18 (98%) 

9 (99%) 

Forth Islands 1 (0.5) 7,532 

0.88 

0.11% (0.06%) 

Buchan Ness to Collieston 
Coast 

<1 (<1) 28,266 0.01% (<0.01%) 

Fowlsheugh 4 (2) 18,674 0.18% (0.09%) 

St Abb’s Head to Fast Castle 1 (0.5) 18,918 0.04% (0.02%) 

1. From Table 15.15.  

2. See Table 15.31 for apportionment to SPAs Collision mortality for kittiwake at 99% avoidance is provided in brackets. 

3. SPA population estimates expressed as individuals by doubling the no. of pairs.  

4. Sources of adult survival rates in Appendix 15A, Table 15A.4;  

5. For kittiwake predicted mortality increase at 99% avoidance is provided in brackets. 
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Table 15.36: Assessment of Breeding Season Collision Risk for SPA Qualifying Species 

Bird species SPA Assessment of Collision Risk 

Gannet Forth Islands 
(Bass Rock) 

Collision with WTGs at the Wind Farm is predicted to kill 313 
breeding adult gannets from the Forth Islands SPA during the 
breeding season and increase the mortality of adults by 3.48% 
(Table 15.35). This assumes that 100% of the estimated site 
population of adult birds is breeding (WWT Consulting, 2012). 
Gannet numbers at Bass Rock (the only breeding colony in the 
Forth Islands SPA) are increasing with moderate confidence in the 
trend (Lewis et al., 2012). A population model for gannets in the 
British Isles (WWT Consulting, 2012) has assessed the potential 
numbers that could be killed without a high risk of population 
decline (before the average population growth rate will fall to one, 
equivalent to stability). This has estimated a harvest of 2,000 birds 
per year for the Bass Rock colony and 10,000 for the British and 
Irish population. The predicted breeding season collision mortality 
for gannets in the Forth Islands falls well within this limit. 

Kittiwake 

 

Forth Islands Collision with WTGs at the Wind Farm is predicted to kill one 
breeding adult kittiwake per season from the Forth Islands SPA (at 
an avoidance rate of 98%) during the breeding season and increase 
the mortality of adults by 0.11% (Table 15.35). Just considering 
predicted collision mortality during the breeding season, however, 
could potentially under-estimate the impact on the SPA breeding 
population of kittiwakes, as birds from this population might also 
be at risk of collision during the post-and non-breeding season. 
Kittiwakes are decreasing within the Forth Islands SPA with high 
confidence in the trend (Lewis et al., 2012). PVA was carried out to 
further investigate the effect of collision risk, as described below. 

Buchan Ness 
to Collieston 
Coast 

Collision with WTGs at the Wind Farm is predicted to kill less than 
one breeding adult kittiwake per year from the Buchan Ness to 
Collieston Coast SPA during the breeding season and increase the 
mortality of adults by 0.01% (Table 15.35). Just considering 
predicted collision mortality during the breeding season, however, 
could potentially under-estimate the impact on the SPA breeding 
population of kittiwakes, as birds from this population might also 
be at risk of collision during the post-and non-breeding season. 
The kittiwake population at Buchan Ness to Collieston Coast is 
stable with moderate confidence in the trend (Lewis et al., 2012). 
PVA was carried out to further investigate the effect of collision 
risk, as described below. 

Fowlsheugh Collision with WTGs at the Wind Farm is predicted to kill four 
breeding adult kittiwakes per year from the Fowlsheugh SPA 
during the breeding season and increase the mortality of adults by 
0.18% (Table 15.29). Just considering predicted collision mortality 
during the breeding season, however, could potentially under-
estimate the impact on the SPA breeding population of kittiwakes, 
as birds from this population might also be at risk of collision 
during the post-and non-breeding season. The kittiwake 
population at Fowlsheugh is decreasing but with low confidence in 
the trend (Lewis et al., 2012). PVA was carried out to further 
investigate the effect of collision risk, as described below. 
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Bird species SPA Assessment of Collision Risk 

St Abb’s 
Head to Fast 
Castle 

Collision with WTGs at the Wind Farm is predicted to kill one 
breeding adult kittiwake per year from the St Abb’s Head to Fast 
Castle SPA during the breeding season and increase the mortality 
of adults by 0.04% (Table 15.29). Just considering predicted 
collision mortality during the breeding season, however, could 
potentially under-estimate the impact on the SPA breeding 
population of kittiwakes, as birds from this population might also 
be at risk of collision during the post-and non-breeding season. 
The kittiwake population at St Abb’s Head to Fast Castle is 
decreasing with moderate confidence in the trend (Lewis et al., 
2012). PVA was carried out to further investigate the effect 
collision risk, as described below. 

 

Population Viability Analysis for Kittiwake to Model Impacts of Collision Mortality on SPAs’ 

for which it a Qualifying Species 

455 Although the predicted mortality of breeding adult kittiwakes in the breeding season is very 

low for all four SPAs identified for LSE (Table 15.35), an unknown number of adults from 

these SPA populations may also be at risk of collision during the post-breeding and non-

breeding seasons. Four different scenarios (see Appendix 15B, Section 15B.3.2.2) were 

considered for incorporating collision mortality into the kittiwake PVA for the regional 

population – which includes these four SPAs. The most precautionary of these used the 

collision estimate derived with the 98 per cent avoidance rate and assumed that all 

kittiwakes predicted to be killed during all seasons are part of the regional breeding 

population. This is highly unlikely, as tracking of kittiwakes from the Isle of May has revealed 

that many of the birds that breed in this region winter in the Atlantic (including the far west), 

with a substantial proportion (>50 per cent of those tracked) having moved out of the North 

Sea region by early September (Bogdanova et al., 2011; Frederiksen et al., 2012). Many of 

the kittiwakes recorded within the Development Area during the post-breeding and winter 

periods are likely to derive from Arctic and subarctic breeding colonies (Frederiksen et al., 

2012). Therefore, collision mortality was also incorporated into the PVA under the 

assumption that 100 per cent, 50 per cent and 25 per cent of birds recorded during the 

breeding, post-breeding and winter periods, respectively, belonged to the regional breeding 

population. These two scenarios were also considered using the collision estimate derived 

with the 99 per cent avoidance rate. Thus, the number of birds from the regional breeding 

population that were assumed to be killed ranged from 123 (of which 76 were breeding 

adults) under the least precautionary scenario (99 per cent avoidance, with a proportion of 

the post-breeding and wintering birds from other breeding populations) to 548 (of which 

335 were breeding adults) under the most precautionary scenario (98 per cent avoidance, 

with all birds from all seasons assumed to be from the regional breeding population). 

456 Considering the effects of a range of additional mortalities (equivalent to 123 - 1000 birds 

per year, representing the mortality level from the least precautionary of the four collision 

estimate scenarios to one which was almost double that from the most precautionary of 

these scenarios) on the probability of the population declining to a range of thresholds, 
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shows relatively little effect of additional mortality on the probability of declining by up to 

25 per cent (see Appendix 15B, Figure 15B.2 and Figure 15B.3). This is largely because of the 

high probability of decline to such thresholds even in the absence of additional mortality. 

However, for thresholds of 50 per cent and 75 per cent decline, additional mortality has a 

more marked effect on the probability of attaining a decline of such magnitude, although 

this is strongly influenced by the level of additional mortality. Thus, additional mortalities 

equivalent to removing 123 - 400 birds from the starting population increase the likelihood 

of such declines by c.2 - 4 per cent, with no apparent increase in this risk over this range of 

additional mortality (see Appendix 15B, Figure 15B.3). This range encompasses three of the 

four scenarios considered for the additional mortality resulting from the estimated collisions 

(i.e. all but the most precautionary scenario of 98 per cent avoidance with all collisions from 

all seasons assumed to involve birds from the regional breeding population). Higher levels of 

additional mortality produce a greater increase in the likelihood of the population 

experiencing declines of at least 50 per cent and 75 per cent, with the most precautionary 

collision mortality scenario producing an increase of c.7 – 8 per cent in the likelihood of such 

declines. The baseline population modelling suggests that there is more than a 70 per cent 

chance of the kittiwake population declining by 50 per cent in the absence of additional 

mortality, so that a decline of this magnitude may be considered as a ‘likely’ (IPCC, 2010), or 

‘probable’ event (IEEM, 2010). 

457 Applying SPA apportionment (Table 15.31) to the estimated breeding season mortality of 

kittiwakes at the Wind Farm predicts that very few breeding adult kittiwakes from all four 

SPAs where a likely significant effect was concluded will be affected during the breeding 

season: four birds from Fowlsheugh, one bird respectively from the Forth Islands and St 

Abb’s Head to Fast Castle, and less than one bird from Buchan Ness to Collieston Coast 

(Table 15.29). This was estimated to represent an increase of between 0.01 per cent (at 

Buchan Ness to Collieston Coast) and 0.18 per cent (at Fowlsheugh) in the expected annual 

mortality for each of these SPA populations (Table 15.35). By comparison, breeding season 

collisions represented an increase of 0.14 per cent in the annual mortality of the breeding 

adult age class in the regional breeding population (i.e. equivalent to the estimated collision 

mortality of breeding adults expressed as a percentage of the ‘natural’ annual mortality of 

the breeding adults amongst the regional breeding population, based upon an annual 

mortality rate of 0.12 per cent – see Appendix 15B, Table 15B.4). Thus, the predicted impact 

of collisions on the regional breeding population (on which the PVA was developed) was 

substantially greater than on the St Abb’s Head to Fast Castle and Buchan Ness to Collieston 

Coast SPA populations, slightly more than on the Forth Islands and slightly less than that for 

the Fowlsheugh SPA populations (Table 15.35). 

458 However, the apportionment algorithm that has been developed (see Appendix 15B, Section 

15B.2.1.4) is intended to give an indication of the relative numbers of birds in the 

Development Area that are likely to derive from each SPA, rather than a precise estimate. 

Outside the breeding season birds will range further from colonies as their movements are 

not restricted by having to return to the colony to breed and rear chicks, and so the 

apportionment calculations cannot be applied over such periods. Thus, kittiwakes breeding 

on the Isle of May leave for wintering grounds in the Atlantic Ocean between mid-July and 
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August, with the majority moving far from the region by September or October (Bogdanova 

et al., 2011; Frederiksen et al., 2012). It is highly likely that birds from the other SPA colonies 

will make similar movements (Frederiksen et al., 2012). Therefore, although an unknown 

proportion of the estimated collision risk mortality for the post- and non-breeding periods 

will derive from SPA colonies, it is likely that only a relatively small proportion of such 

predicted collisions will involve local breeding birds, of which only some will be from SPAs 

identified for LSE. 

459 With respect to the risk of collision mortality in the breeding season, tracking data is 

available for kittiwakes at the Forth Islands (Isle of May), Fowlsheugh and St Abb’s Head 

(Daunt et al., 2011a, 2011b, 2011c). Data from the Isle of May (Forth Islands) indicate 

respective overlaps of 41 per cent, 0 per cent and 73 per cent between the foraging areas of 

tracked kittiwakes and the Development Area in the three years 2001, 2002 and 2010. For 

Fowlsheugh and St Abb’s Head to Fast Castle SPA, tracking data are available only for 2010, 

when the respective overlap between the core foraging areas of tracked kittiwakes and the 

Development Area was 30 per cent and 0 per cent. Thus tracking data indicate that the 

Development Area falls within the foraging areas of kittiwakes from the Forth Islands SPA 

(29 - 86 km from the Development Area) and the Fowlsheugh SPA (33 km from the 

Development Area) (Appendix 15B, Annex 15B.1) in some years at least, and that the 

Development Area was not used for foraging by tracked kittiwakes from the St Abb’s Head 

to Fast Castle SPA (53 km from the Development Area) in 2010. 

460 No tracking data is available for kittiwakes nesting at Buchan Ness to Collieston Coast SPA, 

situated 82 km from the Development Area. Although the Development Area falls within the 

potential foraging range of kittiwakes from this SPA, it is unlikely that it forms part of the 

core foraging area for this breeding colony given a mean maximum foraging range of 60 km 

(standard deviation 23.3 km; Thaxter et al., 2012). This is reflected by the very small increase 

in mortality that is predicted to arise from collisions (Table 15.35). In addition, the available 

trend data suggest that kittiwakes at this colony are stable (Lewis et al., 2012). Thus collision 

risk at the Wind Farm is not predicted to cause adverse effects on the kittiwake breeding 

population as a viable component of the SPA population at Buchan Ness to Collieston Coast.  

461 Kittiwakes breeding at St Abb’s Head to Fast Castle SPA are also considered unlikely to 

forage regularly at the Development Area, which is reflected in the small increase in 

mortality predicted to arise from collisions (Table 15.35). Although the population is 

declining, collision risk at the Wind Farm is not predicted to cause adverse effects on the 

population of the species as a viable component of the SPA. 

462 Tracking data from kittiwakes breeding within the Forth Islands and Fowlsheugh SPAs 

indicate that the core foraging ranges of kittiwakes from these SPAs overlap with the 

Development Area in at least some years and therefore breeding adult birds are subject to 

collision risk. SPA apportionment predicts that very low numbers of adult collision victims 

during the breeding season originate from these SPAs, although the precision of the 

apportionment is unknown, the approach taken is based on the best available information. 

Furthermore, as described above, some additional mortality of breeding adults from these 

SPAs may occur during the post- and non-breeding seasons, but the SPA apportionment 
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cannot be applied outside the breeding season to estimate the level of this. However, the 

available evidence indicates that the majority of SPA birds will migrate away from the 

Development Area during the post-breeding period, so that they are likely to form only a 

small proportion of the mortality predicted to occur outside of the breeding season. Overall, 

the increase in mortality amongst the breeding adult age class during the breeding season 

estimated to arise as a result of collisions for these two SPAs (Forth Islands, 0.11 per cent 

and Fowlsheugh, 0.18 per cent) is similar to that for the regional breeding population (0.14 

per cent), suggesting that predictions from the PVA may be particularly applicable to these 

populations. 

463 For the regional population, the predicted impact of additional mortality on the probability 

of population decline, suggests that over a range of 100 to 400 collisions per year (involving 

birds from the regional breeding population, including SPAs), there is a 2-4 per cent increase 

in the likelihood that the population will decline by 50 to 75 per cent over the 25 year 

projection period. Importantly, over this range of additional mortality there is no discernible 

increase in the level of population impact with increased additional mortality, so that the 

impacts remain relatively small across this range. This range of additional mortality is also 

considered to encompass the most realistic of the two scenarios examined for the seasonal 

allocation of collisions to the regional breeding population (i.e. 100 per cent, 50 per cent and 

25 per cent of collisions during the breeding, post-breeding and winter periods, respectively, 

as opposed to all collisions in all seasons), and is therefore considered most applicable to 

assessing impacts on the SPA populations. Thus, considering the PVA outputs in conjunction 

with the fact that predicted increases in mortality from collisions are expected to affect the 

breeding adult age class of both the Forth Islands and Fowlsheugh SPA populations to a 

similar extent as the regional breeding population (and that there is no reason to expect any 

differential effects on these populations outside the breeding season), suggests that collision 

risk at the Wind Farm is not predicted to cause adverse effects on the kittiwake population 

as a viable component of the Forth Islands or Fowlsheugh SPAs. 

15.12.8 Information to Inform the HRA for the four SPAs with Breeding Season Qualifying Species - 
In Combination 

Introduction 

464 The Habitats Directive requires an appropriate assessment of a plan or project if it would be 

likely to have a significant effect on a European site either individually or in-combination 

with other reasonably foreseeable plans or projects. This aims to ensure that European sites 

are not damaged by the cumulative effects of multiple plans or projects (David Tyldesley and 

Associates, 2012; Defra, 2012). 

465 Projects identified for possible in-combination effects with the Wind Farm are included in 

Tables 15.21. These are based on the lists included in the HRA Screening Report (see 

Appendix 15B, Annex 15B.1). Potential in-combination effects are considered below.  

466 Maps of the estimated foraging ranges of seabird species at SPAs, and the locations of 

offshore wind farms identified for potential in-combination effects, are shown in Figures 

15.4 to Figure 15.13 (see Figures Section 15.13). 
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467 For certain types of potential impact, such as direct disturbance, the in-combination impacts 

are straightforward to assess. However, those in relation to indirect effects via prey species, 

displacement and collision in particular, require more complex consideration from which to 

inform the assessment. In the following sub-sections therefore, consideration is given to the 

range of potential in-combination effects. Following on from this, a summary of the 

information to inform the HRA for each of the four SPAs follows, for the Project alone and 

in-combination. 

Disturbance to SPA Qualifying Species in the Breeding Season from Construction  

468 As discussed above (Table 15.24; Section 15.12.7), because of the distance between the 

wind farm areas and SPA breeding colonies, no significant at site disturbance to any species 

at any of these SPAs is predicted as a result of construction noise, for the Project alone, or 

in-combination with other submitted or approved plans and projects (see Section 15.9.1). 

Where relevant, this approach is used to address conservation objectives 2 and 7 for each 

SPA.  

Indirect Impacts on SPA Qualifying Species during the Breeding Season through 

Disturbance of Prey Species 

469 Construction disturbance may have in-combination indirect impacts on seabirds due to 

impacts on the abundance and distribution of prey species. Pile driving for the installation of 

substructures has been identified as the worst case scenario in this respect, as the resultant 

noise may adversely affect some fish prey species, causing them to move away from areas 

around the source of piling noise. Minimal impacts are predicted on the abundance and 

availability of sandeels, a key prey species of seabirds during the breeding season as very 

small-scale avoidance is predicted for this species around piling events (Section 15.6.1, Table 

15.12). However herring and sprat (clupeids), which also feature in the breeding season diet 

of seabirds and may provide alternative prey in years when sandeel abundance is lower 

(Wanless et al., 2005; Furness and Tasker, 2000), are predicted to be displaced over larger 

areas from piling activities. Further background to this, including cross references to relevant 

sections of Chapter 13, is provided in Section 15.6.1. 

470 Of the offshore wind farms identified for in-combination assessment, indirect construction 

impacts for most seabirds are likely only in relation to the Inch Cape Offshore Wind Farm, 

Neart na Gaoithe and Firth of Forth Phase 1, as these sites are in close proximity and, under 

the worst case scenario, may be under construction simultaneously, at least in some years. 

In-combination noise impacts will be temporary in nature and are only likely if piling is used 

for the foundations of WTGs and other structures at all sites. The available information on 

construction timetables suggests that in-combination effects of construction disturbance 

from piling activities for all three wind farms are likely over only one breeding season – 2016 

(although timescales may change) and then only if piling activities take place simultaneously 

at all sites during the breeding season.  

471 With the exception of gannet and fulmar, Table 15.37 below provides the combined 

avoidance areas for sandeel and herring/sprat as percentages of the breeding season 
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foraging range for all other seabirds from individual SPAs. Gannet and fulmar are considered 

to be so wide-ranging as to not require further detail on overlap of relatively small impact 

areas versus foraging areas. An assessment of indirect construction disturbance is included 

in Table 15.38 for all species. 
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Table 15.37: Overlap Between the Foraging Areas of SPA Qualifying Species in the Breeding Season and Potential Fish Avoidance Areas from the 

Development Area, Neart na Gaoithe and Firth of Forth Phase 1  

Bird Species SPA Foraging 
Area1 

(km2) 

Overlap with 
Combined 

Avoidance Area 
for Sandeel2 

(km2) 

Overlap as 
% of 

Foraging 
Area 

(sandeel) 

Overlap with Combined 
avoidance Area for 
Herring and Sprat2 

(km2) 

Overlap as % of 
Foraging Area 
(Herring and 

Sprat) 

Kittiwake Forth Islands 9,938 0.432 <0.01% 4,555.8 45.8% 

Fowlsheugh 11,673 0.432 <0.01% 4,097.1 35.1% 

Buchan Ness to Collieston Coast 15,215 0.0 0% 731.7 4.8% 

St Abb’s Head to Fast Castle 12,164 0.432 <0.01% 3,573.7 29.4% 

Herring gull Forth Islands 14,566 0.432 <0.01% 4,758.3 32.7% 

Fowlsheugh 19,897 0.432 <0.01% 4,758.3 23.9% 

Buchan Ness to Collieston Coast 25,016 0.193 <0.001% 2,258.2 9.0% 

St Abb’s Head to Fast Castle 18,130 0.432 <0.01% 4,758.3 26.2% 

Lesser black-
backed gull 

Forth Islands 24,971 0.432 <0.01% 4,758.3 19.1% 

Arctic tern Forth Islands 2,189 0.152 <0.01% 1,426.6 65.2% 

Common tern Forth Islands 1,704 0.152 <0.01% 1,146.4 67.3% 

Guillemot Forth Islands 22,794 0.432 <0.01% 4,758.3 20.1% 
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Bird Species SPA Foraging 
Area1 

(km2) 

Overlap with 
Combined 

Avoidance Area 
for Sandeel2 

(km2) 

Overlap as 
% of 

Foraging 
Area 

(sandeel) 

Overlap with Combined 
avoidance Area for 
Herring and Sprat2 

(km2) 

Overlap as % of 
Foraging Area 
(Herring and 

Sprat) 

Fowlsheugh 33,938 0.432 <0.01% 4,758.3 14.0% 

Buchan Ness to Collieston Coast 42,148 0.432 <0.01% 3,828.5 9.1% 

St Abb’s Head to Fast Castle 27,673 0.432 <0.01% 4,758.3 17.2% 

Razorbill Forth Islands 9,988 0.432 <0.01% 4,566.0 45.7% 

Fowlsheugh 11,743 0.432 <0.01% 4,105.4 35.0% 

St Abb’s Head to Fast Castle 27,673 0.432 <0.01% 3,589.3 13.0% 

Puffin Forth Islands 28,543 0.432 <0.01% 4,758.3 16.7% 

1. The potential offshore foraging area available to a species at a given SPA, based on the estimated foraging range (see Appendix 15A, Table 15A.5). 

2. The maximum predicted avoidance areas for sandeel and herring/sprat under the scenario of simultaneous construction at all wind farms. 

Note: Gannet and fulmar are considered to be so wide-ranging as to not require further detail on overlap of relatively small impact areas versus foraging areas. 
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Table 15.38: Assessment of In-combination Indirect Disturbance Impacts on SPA Breeding 

Seabirds via Prey Species 

Bird species SPA Assessment of in-combination indirect disturbance 

Fulmar Buchan Ness to 
Collieston Coast 

Foraging areas of fulmar from the Buchan Ness to Collieston 
Coast SPA (based on a mean maximum range of 400 km, 
Thaxter et al., 2012) encompass all offshore wind farms 
identified for potential in-combination effects (Table 15.17 and 
associated text), so birds might encounter indirect impacts at 
other sites besides those in the outer Forth and Tay. However, 
given the species’ very extensive foraging area, its flexible 
foraging strategy - with prey items ranging from a wide variety 
of fish, zooplankton, squid and fisheries discards, the 
displacement of ‘hearing specialist’ fish species from a 
relatively small area which only form a part of their diet is not 
likely to be a constraint on survival or reproduction. Therefore 
it is predicted that no negative, in-combination effect of 
indirect construction disturbance on the Buchan Ness to 
Collieston Coast SPA population will occur. 

Fulmar Forth Islands Foraging areas of fulmar from the Forth Islands SPA (based on a 
mean maximum range of 400 km, Thaxter et al., 2012) 
encompass all offshore wind farms identified for potential in-
combination effects (Table 15.17 and associated text), so birds 
might encounter indirect impacts of construction noise at other 
sites besides those in the outer Forth and Tay. However, given 
the species’ very extensive foraging area, its flexible foraging 
strategy - with prey items ranging from a wide variety of fish, 
zooplankton, squid and fisheries discards, the displacement of 
‘hearing specialist’ fish species from a relatively small area 
which only form a part of their diet is not likely to be a 
constraint on survival or reproduction. Therefore it is predicted 
that no negative, in-combination effect of indirect construction 
disturbance on the Forth Islands SPA population will occur. 

Fulmar Fowlsheugh Foraging areas of fulmar from the Fowlsheugh SPA (based on a 
mean maximum range of 400 km, Thaxter et al., 2012) 
encompass all offshore wind farms identified for potential in-
combination effects (Table 15.17 and associated text), so birds 
might encounter indirect impacts of construction noise at other 
sites besides those in the outer Forth and Tay. However, given 
the species’ very extensive foraging area, its flexible foraging 
strategy - with prey items ranging from a wide variety of fish, 
zooplankton, squid and fisheries discards, the displacement of 
‘hearing specialist’ fish species from a relatively small area 
which only form a part of their diet is not likely to be a 
constraint on survival or reproduction. Therefore it is predicted 
that no negative, in-combination effect of indirect construction 
disturbance on the Fowlsheugh SPA population will occur. 

Gannet Forth Islands Foraging areas of gannet from the Forth Islands SPA (based on a 
mean maximum range of 229.4 km, Thaxter et al., 2012) 
encompass the European Offshore Wind Deployment Centre 
and the three Forth and Tay offshore wind farms identified for 
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potential in-combination effects (Table 15.17 and associated 
text) However, given the species’ extensive foraging range and 
flexible foraging strategy, including substantial exploitation of 
fisheries discards, the displacement of ‘hearing specialist’ fish 
species from a relatively small area which only form part of 
their diet is not likely to be a constraint on survival or 
reproduction. Therefore it is predicted that no negative, in-
combination effect of indirect construction disturbance on the 
Forth Islands SPA population will occur. 

Kittiwake Forth Islands The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for kittiwake, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 45.8% of the foraging range (Table 15.37). Kittiwake diet 
during the breeding season consists mainly of sandeels (80%, 
Furness and Tasker, 2000; 87%, Daunt et al,. 2008; 44–89% of 
the diet of birds at the Isle of May (Forth Islands) in 2007–2012, 
CEH, 2012) although it also includes sprat and herring (herring; 
12–5 % of the diet between 2007–2012, CEH, 2012). Breeding 
success increases with the abundance of sandeels (Daunt et al., 
2008) and clupeids may only be taken when sandeels are 
unavailable (Harris and Wanless, 1997). If proposed offshore 
wind farms at the Development Area, Neart na Gaoithe and 
Forth Phase I are in construction at the same time, then 
minimal impacts are predicted on sandeels - kittiwakes’ key 
prey species – due to highly localised, short term impacts on 
sandeels from each of the wind farms (see Table 15.37). 
Redistribution of herring and sprat in response to piling noise 
may result in these species being absent from large areas of the 
kittiwake foraging range – for at least some of the time during 
construction (see Table 15.37). However as kittiwake breeding 
success is apparently unrelated to the abundance of these 
species (herring and sprat), no negative effects of indirect 
construction disturbance via prey species on the Forth Islands 
SPA population are predicted. 

Kittiwake Fowlsheugh The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for kittiwake, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 35.1% of the foraging range (Table 15.37). Applying the 
rationale set out above for the Forth Islands SPA, i.e. minimal 
impacts on the key prey species of kittiwake, no negative 
effects of indirect construction disturbance on the Fowlsheugh 
SPA population are predicted. 

Kittiwake Buchan Ness to 
Collieston Coast 

The maximum potential avoidance area for sandeels in relation 
to piling activities represents 0% of the estimated foraging area 
for kittiwake, whereas the avoidance area for hearing specialist 
fish (including herring and sprat) overlaps with 4.8% of the 
foraging range (Table 15.37). Based on the rationale set out 
above for the Forth Islands SPA, i.e. minimal impacts on the key 
prey species of kittiwake, no negative effects of indirect 
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construction disturbance on the Buchan Ness to Collieston 
Coast SPA population are predicted. 

Kittiwake St Abb’s Head 
to Fast Castle 

The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for kittiwake, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 29.4% of the foraging range (Table 15.37). Based on the 
rationale set out above for the Forth Islands SPA, i.e. minimal 
impacts on the key prey species of kittiwake, no negative 
effects of indirect construction disturbance on the St Abb’s 
Head to Fast Castle SPA population are predicted.  

Herring gull Forth Islands Herring gulls are omnivorous and may feed onshore and 
offshore, although chicks may be selectively fed fish and the 
meat of birds and mammals (Nogales et al., 1995). On the Isle 
of May, for example, gulls frequently predate young puffins and 
kleptoparasitise adults as they return to the colony with fish; 
and gulls have been controlled on the island to reduce their 
impacts on other seabirds (Finney et al., 2003). The maximum 
potential avoidance area for sandeels in relation to piling 
activities represents less than 0.01% of the estimated foraging 
area for herring gull at each SPA, whereas the avoidance area 
for hearing specialist fish (including herring and sprat) overlaps 
with 9 - 32.7% of the foraging range (Table 15.37). However, as 
the species takes a range of prey, in-combination construction 
disturbance is not considered likely to cause negative indirect 
impacts on herring gulls at any of these four SPAs. 

Fowlsheugh 

Buchan Ness to 
Collieston Coast 

St Abb’s Head 
to Fast Castle 

Lesser black-
backed gull 

Forth Islands The species makes use of inland (including urban) and 
coastal/intertidal habitats as well as offshore areas for foraging, 
although it spends more time feeding at sea than other large 
gulls (Kim and Monaghan, 2006; Bustnes et al., 2010). The 
maximum potential avoidance area for sandeels in relation to 
piling activities represents less than 0.01% of the estimated 
foraging area for lesser black-backed gull, whereas the 
avoidance area for hearing specialist fish (including herring and 
sprat) overlaps with 19.1% of the foraging range (Table 15.37). 
However, as the species takes a range of prey, in-combination 
construction disturbance is not considered likely to cause 
negative indirect impacts on lesser black-backed gulls. 

Arctic tern Forth Islands There is evidence from colonies on the east coast of Britain that 
sandeels predominate in the diet early in the breeding season, 
and then other species such as clupeids and sprat become more 
important; clupeids/sprat may comprise 30% – 40% of the 
breeding season diet of Arctic terns at Coquet Island and over 
60% at the Farne Islands (both sites off the north-east coast of 
England) (BirdLife International, 2012). Sandeels were found to 
comprise 34% of the diet of terns (Arctic and common) in south 
east Scotland between 1996 and 2003 (Daunt et al., 2008). The 
maximum potential avoidance area for sandeels in relation to 
piling activities represents less than 0.01% of the estimated 
foraging area for Arctic tern, whereas the avoidance area for 
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hearing specialist fish (including herring and sprat) overlaps 
with 65.2% of the foraging range (Table 15.37). Thus piling 
activities during the breeding season might affect the 
availability of some fish species which form part of the breeding 
season diet. Current information on timetables suggests that 
construction activities at all three Forth and Tay sites are likely 
for only one year, so that the maximum predicted overlap 
between Arctic tern foraging areas and herring/sprat avoidance 
areas is likely only in one year and then only if piling activities 
are ongoing at all three sites during the seabird breeding 
season. Arctic terns are declining at the Forth Islands SPA, with 
moderate confidence in the trend (Lewis et al., 2012). The 
reasons for changes in numbers of Arctic terns in Scotland are 
poorly understood; in the far north, food shortages are 
implicated, but further south changes may reflect predation at 
breeding colonies, weather, human disturbance and 
movements between regions (Forrester et al., 2007). The 
productivity of Arctic terns is consistently the lowest of any 
seabird breeding in the UK (below 0.5 chicks per pair per year 
on average since 1986), with very unproductive years 
associated with prey shortages, in particular sandeels (JNCC, 
2012). Thus construction at the Development Area in-
combination with Neart na Gaoithe and Firth of Forth Phase 1 
may affect the distribution of some prey fish (herring and sprat) 
in relation to the foraging range of breeding birds at the Forth 
Island SPA. A combined effect of all three sites is only predicted 
over one breeding season and is therefore not considered likely 
to negatively affect the Forth Islands SPA population in the long 
term. 

Common tern Forth Islands As for Arctic tern, there is evidence from some colonies on the 
east coast of Britain that sandeels predominate in common tern 
diet during April and May, with clupeids becoming relatively 
more important in late July. The diet of breeding common terns 
at Leith Docks (Firth of Forth, about 25 km from the Isle of May) 
was found to comprise more than 60% clupeids in 2009 
(Jennings, 2012). The maximum potential avoidance area for 
sandeels in relation to piling activities represents less than 
0.01% of the estimated foraging area for common tern, 
whereas the avoidance area for hearing specialist fish (including 
herring and sprat) overlaps with 67.3% of the foraging range 
(Table 15.37). Thus piling activities during the breeding season 
might affect the availability of some fish species which form 
part of the breeding season diet. Current information on 
timetables suggests that construction activities at all three 
Forth and Tay sites are likely for only one year, so that the 
maximum predicted overlap between common tern foraging 
areas and herring/sprat avoidance areas is likely only in one 
year and then only if piling activities are ongoing at all three 
sites during the seabird breeding season. The common tern 
population at the Forth Islands SPA is identified as stable with 
moderate confidence in the trend (Lewis et al., 2012). The 
productivity of common terns as recorded by the Seabird 
Monitoring Programme fluctuates, although the species is 
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usually more productive than the Arctic tern, and has a broader 
diet than many tern species so is less affected by prey 
availability (JNCC, 2012). Thus construction at the Development 
Area in-combination with Neart na Gaoithe and Firth of Forth 
Phase 1 may affect the distribution of prey fish (herring and 
sprat) in relation to the foraging range of breeding birds at the 
Forth Island SPA. A combined effect of all three sites is only 
predicted over one breeding season, is therefore not 
considered likely to negatively affect the Forth Islands SPA 
population in the long term. 

Guillemot Forth Islands The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for guillemot, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 20.1% of the foraging range (Table 15.37). Sandeels have 
been identified as the main prey species of guillemots in south-
east Scotland during the breeding season, comprising 80 – 84 % 
of the diet (Furness and Tasker, 2000; Daunt et al., 2008); 
however recent data from the Isle of May indicates that sprat 
dominated in the diet between 2007 – 2012, comprising 67 – 
92% (CEH, 2012). Despite their importance in the diet, the 
breeding success of guillemots was not found to be related to 
the abundance of sandeels, which may be explained by their 
capacity to dive and gain access to a greater proportion of the 
sandeel population, even in years of lower abundance (Daunt et 
al., 2008). Guillemot is considered a species with capacity in its 
time and energy budget to increase foraging effort in response 
to adverse environmental conditions (Daunt et al., 2008; 2011a 
and 2011b). Widespread breeding failure of guillemots on the 
Isle of May in 2004 was recorded however, coinciding with a 
year when sprat formed 98% of the diet, although in this case 
the unusually low energy content of prey fish was considered to 
be the main cause of breeding failure (Wanless et al., 2005). If 
proposed offshore wind farms at the Development Area, Neart 
na Gaoithe and Firth of Forth Phase I are in construction at the 
same time, then minimal impacts are predicted on sandeel – a 
key prey species of guillemots - due to highly localised, short 
term impacts on sandeels from each of the developments (see 
Table 15.37). Redistribution of sprat in response to piling noise 
may result in this species being absent from part of the 
guillemot foraging range for some of the time during the 
breeding season. However as guillemot breeding success is 
apparently unrelated to the abundance of sandeels or other 
prey species, and it is likely that guillemots will be able to 
respond to short term, temporary changes in food availability 
that might result from construction disturbance by increasing 
foraging effort, no long term negative effect on the Forth 
Islands SPA population is predicted. 

Guillemot Fowlsheugh The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for guillemot, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
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with 14.0% of the foraging range (Table 15.37). Specific 
information on guillemot diet at Fowlsheugh has not been 
found although it is likely to be similar to that of birds at the 
Forth Islands. Applying the rationale set out above for the Forth 
Islands SPA, no long term negative effect on the Fowlsheugh 
SPA population is predicted. 

Guillemot Buchan Ness to 
Collieston Coast 

The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for guillemot, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 9.1% of the foraging range (Table 15.37). Specific 
information on guillemot diet at Buchan Ness to Collieston 
Coast has not been found although it is likely to be similar to 
that of birds at the Forth Islands (see above). Applying the 
rationale set out above for the Forth Islands SPA, no long term 
negative effect on the Buchan Ness to Collieston Coast SPA 
population is predicted. 

Guillemot St Abb’s Head 
to Fast Castle 

The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for guillemot, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 17.2% of the foraging range (Table 15.37). Specific 
information on guillemot diet at St Abb’s Head to Fast Castle 
SPA has not been found although it is likely to be similar to that 
of birds at the Forth Islands (see above). Applying the rationale 
set out above for the Forth Islands SPA, no long term negative 
effect on the St Abb’s Head to Fast Castle SPA population is 
predicted. 

Razorbill Forth Islands The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for razorbill, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 45.7% of the foraging range (Table 15.37). Sandeels have 
been identified as the main prey species of razorbills in south 
east Scotland during the breeding season, comprising 80% of 
the diet (Furness and Tasker, 2000; Daunt et al., 2008); recent 
data from the Isle of May indicates that sandeels continued to 
be the most numerous prey item between 2007–2012, except 
for 2010 when 67% of the diet was sprat (CEH, 2012). Despite 
their predominance in the diet, the breeding success of 
razorbills was not found to be related to the abundance of 
sandeels, which may be explained by their ability to dive and 
gain access to a greater proportion of the sandeel population, 
even in years of lower abundance (Daunt et al., 2008). Given 
the predominance of sandeels in the diet, which are not likely 
to be affected by construction disturbance, in-combination 
disturbance is not predicted to have a negative effect on the 
Forth Islands SPA population. 
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Razorbill Fowlsheugh The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for razorbill, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 35.0% of the foraging range (Table 15.37). Specific 
information on razorbill diet at Fowlsheugh has not been found 
although it is likely to be similar to that of birds at the Forth 
Islands (see above). Assuming sandeels predominate in the 
diet, in-combination disturbance is not predicted to have a 
negative effect on the Fowlsheugh SPA population. 

Razorbill St Abb’s Head 
to Fast Castle 

The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for razorbill, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 13.0% of the foraging range (Table 15.37). Specific 
information on razorbill diet at St Abb’s Head to Fast Castle has 
not been found although it is likely to be similar to that of birds 
at the Forth Islands (see above). Assuming sandeels 
predominate in the diet, in-combination construction 
disturbance is not predicted to have a negative indirect effect 
on the razorbill population of the St Abb’s Head to Fast Castle 
SPA. 

Puffin Forth Islands The maximum potential avoidance area for sandeels in relation 
to piling activities represents less than 0.01% of the estimated 
foraging area for puffin, whereas the avoidance area for 
hearing specialist fish (including herring and sprat) overlaps 
with 16.7% of the foraging range (Table 15.37). Sandeels have 
been identified as the main prey species of puffins in south east 
Scotland during the breeding season, comprising 81% of the 
diet (Furness and Tasker, 2000; Daunt et al., 2008); recent data 
from the Isle of May indicates that sandeels continued to be 
the most numerous prey item between 2007 – 2012, 
comprising 63% – 91% of the diet (CEH, 2012). Given the 
predominance of sandeels in the diet, which are not likely to be 
affected by construction disturbance, in-combination 
construction disturbance is not considered likely to adversely 
affect the puffin population of the Forth Islands SPA. 

  

Disturbance to Breeding SPA Qualifying Species During Operation and Maintenance 

472 Given the distances between proposed wind farm areas and SPA breeding colonies (Table 

15.2, Figure 15.4 to Figure 15.13), no significant on site disturbance to any qualifying interest 

species at any SPAs is predicted as a result of operation and maintenance activities, for the 

Project alone, or in-combination with other plans and projects (Table 15.24). 

 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

300 of 366  

Displacement to SPA Qualifying Species During the Breeding Season-Operation and 

Maintenance  

473 The in-combination assessment of displacement and barrier effects considers offshore wind 

farms only. Coastal developments at Dundee and Edinburgh waterfront and the Forth 

Replacement Crossing (as described in Section 4.7.3) are not considered likely to displace 

qualifying seabirds from SPAs where LSE was concluded, as because of their coastal locations 

these developments are likely to have very limited, if any connectivity to the SPAs under 

assessment or to the key offshore foraging areas of the qualifying interests. None of these 

developments are situated between seabird breeding colonies and foraging areas or 

migration routes, so are not predicted to contribute to displacement effects by posing a 

barrier to the movements of birds between nesting sites and foraging areas. 

474 During the breeding season, qualifying seabirds will potentially be subject to in-combination 

displacement impacts through loss of potential foraging habitat from offshore wind farms 

within their foraging ranges from breeding colonies. Direct comparison of the predicted 

number of birds displaced from each wind farm is not possible without re-analysing the data 

presented because the Environmental Statements for individual developments take 

different approaches to displacement (see Section 15.9.1; e.g. predictions of the percentage 

reduction in numbers for a given species within a wind farm vary between developments).  

475 The in-combination assessment considers the potential loss of foraging habitat for individual 

seabird species from SPAs where a LSE was concluded. This was based on overlap between 

the SPA foraging ranges and the total area of wind farm developments considered for the in-

combination assessment(plus a 2 km buffer as birds may be displaced from areas close to a 

wind farm) within foraging range (see Table 15.39 below). The estimated loss of foraging 

area takes account of the predicted displacement (per cent reduction in numbers within a 

wind farm) for each species. Maps of the estimated foraging ranges of seabird species at 

SPAs, and the locations of offshore wind farms identified for potential in-combination 

effects, are shown in Figure 15.4 to Figure 15.13.  

476 This use of area comparisons to estimate in-combination displacement is a relatively basic, 

but reasonable, approach, which provides an indication of the overall scale of potential 

habitat loss from multiple developments. It does assume, however, that all areas of sea 

within foraging range for a given species are of equal value as foraging habitat, which is not 

the case. The assessment considers the status of a species, diet and foraging flexibility and 

the likely capacity of a species to adapt to loss of foraging areas e.g. by travelling further in 

search of alternative habitat. As discussed, above (see Table 15.18 and associated text 

above) the approach is considered sufficient robust as all the available review information 

has been fully considered. 

477 The potential in-combination displacement impacts of wind farms within the foraging ranges 

of species from SPAs where a LSE was concluded are shown in Table 15.39 below. 

478 Foraging ranges of seabirds from SPAs have been identified based on the mean maximum 

foraging range of seabird species (in most cases plus one SD, Appendix 15A, Table 15.A.5). 
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Examination of these ranges and their standard deviations (Appendix 15A, Table 15.A.5) 

shows that in most cases the SDs are large compared with the actual foraging range values. 

For example, for kittiwake, the mean maximum foraging range is estimated at 60 km with a 

SD of 23.3 km, thus the SD is 39 per cent of the mean, for herring gull the SD is 72 per cent of 

the mean, and for Arctic tern the SD is 26 per cent of the mean (Appendix 15A, Table 15.A.5). 

As the foraging areas of the relevant SPA qualifying species have been identified, and their 

size estimated based on these mean maximum values, there is inevitably a degree of 

uncertainty about the total surface area thus derived. However, predicted in-combination 

losses of between 0.2 and 5.0 per cent of the SPA qualifying species foraging areas due to 

displacement from offshore wind farms (Table 15.39) are likely to represent a minor shift 

from baseline conditions.  

479 With the exception of gannet and fulmar, Table 15.39 below provides the potential loss of 

foraging ranges due to in-combination displacement for all other seabirds from individual 

SPAs. Gannet and fulmar are considered to be so wide-ranging as to not require further 

detail on overlap of relatively small impact areas versus foraging areas.  

480 An assessment of in-combination operational displacement effects is provided in Table 

15.40.  
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Table 15.39: Potential Loss of Foraging Range due to In-combination Displacement from Offshore Wind Farms for SPA Qualifying Species 

Requiring an Appropriate Assessment 

Bird 
species 

SPA Foraging 
Area 
(km2) 

Overlap between 
Foraging Area 

and 
Development 

Area plus 2 km 
buffer (% of 

foraging range) 

Overlap 
between 

Foraging Area 
and Wind 

Farms plus 2 
km buffer 

(km2) 

Assumed 
Displacement 

Predicted 
% of 

Foraging 
Area Lost 

Wind Farms within Foraging 
Area– in Addition to the 

Project 

Kittiwake 

 

Forth Islands 9,938 0.8% 1,073 30% 3% Firth of Forth Phase 1; Neart na 
Gaoithe  

Fowlsheugh 11,673 0.7% 1,146 30% 3% European Offshore Wind 
Deployment Centre; Firth of Forth 
Phase 1; Neart na Gaoithe  

Buchan Ness to 
Collieston Coast 

15,215 0% 132 30% 0.3% European Offshore Wind 
Deployment Centre; Firth of Forth 
Phase 1 

St Abb’s Head to 
Fast Castle 

12,164 0.7% 855 30% 2% Firth of Forth Phase 1; Neart na 
Gaoithe 

Herring gull 

 

Forth Islands 14,566 0.6% 1,073 30% 2% Firth of Forth Phase 1; Neart na 
Gaoithe 

Fowlsheugh 19,897 0.4% 1,146 30% 2% European Offshore Wind 
Deployment Centre; Firth of Forth 
Phase 1; Neart na Gaoithe 

Buchan Ness to 
Collieston Coast 

25,016 0.2% 1,340 30% 2% Firth of Forth Phase 1; European 
Offshore Wind Deployment 
Centre; Beatrice Offshore Wind 
Farm; Moray Firth R3 Zone 1 
Eastern Development Area (EDA) 
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Bird 
species 

SPA Foraging 
Area 
(km2) 

Overlap between 
Foraging Area 

and 
Development 

Area plus 2 km 
buffer (% of 

foraging range) 

Overlap 
between 

Foraging Area 
and Wind 

Farms plus 2 
km buffer 

(km2) 

Assumed 
Displacement 

Predicted 
% of 

Foraging 
Area Lost 

Wind Farms within Foraging 
Area– in Addition to the 

Project 

St Abb’s Head to 
Fast Castle 

18,130 0.5% 1,201 30% 2% Firth of Forth Phase 1, Neart na 
Gaoithe, Blyth Offshore Wind 
Demonstration Site 

Lesser 
black-
backed gull 

Forth Islands 24,971 0.3% 1,276 30% 1.5% European Offshore Wind 
Deployment Centre; Firth of Forth 
Phase 1; Neart na Gaoithe, Blyth 
Offshore Wind Demonstration Site 

Arctic tern Forth Islands 2,189 0.01% 199 30% 3% Neart na Gaoithe 

Guillemot 

 

Forth Islands 22,794 0.6% 1,260 50% 3% European Offshore Wind 
Deployment Centre; Firth of Forth 
Phase 1; Neart na Gaoithe; Blyth 
Offshore Wind Demonstration Site 

Fowlsheugh 33,938 0.4% 1,155 50% 2% Firth of Forth Phase 1; Neart na 
Gaoithe; European Offshore Wind 
Deployment Centre  

Buchan Ness to 
Collieston Coast 

42,148 0.3% 2,030 50% 2% Firth of Forth Phase 1; European 
Offshore Wind Deployment 
Centre; Beatrice Offshore Wind 
Farm; Moray Firth R3 Zone 1 
(EDA), Neart na Gaoithe  

St Abb’s Head to 
Fast Castle 

27,673 0.5% 1,201 50% 2% Firth of Forth Round 3 Phase 1; 
Neart na Gaoithe, Blyth Offshore 
Wind Demonstration Site 
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Bird 
species 

SPA Foraging 
Area 
(km2) 

Overlap between 
Foraging Area 

and 
Development 

Area plus 2 km 
buffer (% of 

foraging range) 

Overlap 
between 

Foraging Area 
and Wind 

Farms plus 2 
km buffer 

(km2) 

Assumed 
Displacement 

Predicted 
% of 

Foraging 
Area Lost 

Wind Farms within Foraging 
Area– in Addition to the 

Project 

Razorbill 

 

Forth Islands 9,988 1.4% 1,073 50% 5% Firth of Forth Phase 1; Neart na 
Gaoithe 

Fowlsheugh 11,743 1.2% 1,156 50% 5% Firth of Forth Phase 1; Neart na 
Gaoithe; European Offshore Wind 
Deployment Centre 

St Abb’s Head to 
Fast Castle 

12,230 1.1% 862 50% 4% Firth of Forth Phase 1; Neart na 
Gaoithe 

Puffin Forth Islands 28,543 0.5% 1,234 50% 2% European Offshore Wind 
Deployment Centre; Firth of Forth 
Phase 1; Neart na Gaoithe; Blyth 
Offshore Wind Demonstration Site 

Note: Gannet and fulmar are considered to be so wide-ranging as to not require further detail on overlap of relatively small impact areas versus foraging areas. 

.
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Table 15.40: Assessment of In-combination Displacement during the Breeding Season for 

SPA Qualifying Species 

Bird species SPA(s) Assessment of In-combination Displacement 

Fulmar Forth Islands Foraging ranges for fulmar are very extensive in comparison to 
the surface areas of the offshore wind farms identified for in-
combination assessment (see Figure 15.13). In addition, the 
species has a particularly flexible foraging strategy. In-
combination displacement from offshore wind farms is therefore 
not predicted to negatively affect the fulmar population at any of 
these SPAs. 

Fowlsheugh 

Buchan Ness 
to Collieston 

Gannet Forth Islands 
(Bass Rock) 

The foraging range of gannet breeding on the Forth Islands is 
extensive in comparison to the surface areas of the offshore wind 
farms identified for in-combination assessment (see Figure 
15.12), and the species has a very flexible foraging strategy. In-
combination displacement from offshore wind farms is therefore 
not predicted to negatively affect the gannet population at this 
SPA. 

Kittiwake Forth Islands It is predicted that in-combination displacement from offshore 
wind farms will result in the effective loss of 3% of the foraging 
area for kittiwakes at the Forth Islands SPA (Table 15.39 and 
Figure 15.4). This might require birds to travel further to feed, 
and the breeding success of kittiwakes may be reduced if they 
have to travel greater distances (Daunt et al., 2011a). Kittiwakes 
are declining at the Forth Islands SPA (Lewis et al., 2012). 
Population modelling has indicated that displacement from the 
Development Area and 2 km buffer alone (via reductions in 
breeding success) is not predicted to negatively affect SPA 
population growth rates (see Table 15.33 and associated 
discussion of PVA results). The overall proportion of foraging area 
predicted to be lost is small compared with the variation in mean 
maximum foraging distances for this species (Appendix 15A, 
Table 15A.5). Therefore, no negative effect on the kittiwake 
population of the Forth Islands SPA is predicted as a result of in-
combination displacement. 

Kittiwake Fowlsheugh It is predicted that in-combination displacement from offshore 
wind farms will result in the effective loss of 3% of the foraging 
area for kittiwakes (Table 15.39). Kittiwakes are declining at the 
Fowlsheugh SPA (Lewis et al., 2012). Applying the rationale 
presented above for kittiwakes at the Forth Islands SPA, no 
negative effect on the kittiwake population of the Fowlsheugh 
SPA is predicted as a result of in-combination displacement.  

Kittiwake Buchan Ness 
to Collieston 
Coast 

A very small amount of effective habitat loss (0.3%) is predicted 
for kittiwakes from in-combination displacement from offshore 
wind farms within foraging range (Table 15.39). The kittiwake 
population at Buchan Ness to Collieston Coast is stable (Lewis et 
al., 2012). Applying the same rationale as outlined for the Forth 
Islands SPA, no negative impacts of in-combination displacement 
are predicted for the Buchan Ness to Collieston Coast SPA. 
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Bird species SPA(s) Assessment of In-combination Displacement 

Kittiwake St Abb’s Head 
to Fast Castle 

It is predicted that in-combination displacement from offshore 
wind farms will result in the effective loss of 2% of the foraging 
area (Table 15.39). Kittiwakes are declining at the St Abb’s Head 
to Fast Castle SPA (Lewis et al., 2012). Applying the rationale 
presented above for kittiwakes at the Forth Islands SPA, no 
negative effect on the kittiwake population of the St Abb’s Head 
to Fast Castle SPA is predicted as a result of in-combination 
displacement. 

Herring gull Forth Islands At each of the four SPAs where a LSE was identified, in-
combination displacement is predicted to result in the effective 
loss of 2% of offshore foraging habitat for herring gulls (Table 
15.39 and Figure 15.5). The overall proportion of foraging area 
predicted to be lost is small compared with the variation in mean 
maximum foraging distances for this species (Appendix 15A, 
Table 15A.5). Herring gulls are omnivorous and may feed onshore 
and offshore, although chicks may be selectively fed fish and the 
meat of birds and mammals (Nogales et al., 1995). On the Isle of 
May, for example, gulls frequently predate young puffins and 
kleptoparasitise adults as they return to the colony with fish; and 
gulls have been controlled on the island to reduce their impacts 
on other seabirds (Finney et al., 2003). Because they forage in a 
variety of terrestrial, coastal and offshore habitats, including 
taking discards from fishing vessels, in-combination displacement 
from offshore areas is not considered likely to cause negative 
impacts on herring gull populations at any of these four SPAs. 

Fowlsheugh 

Buchan Ness 
to Collieston 
Coast 

St Abb’s Head 
to Fast Castle 

Lesser black-
backed gull 

Forth Islands In-combination displacement is predicted to result in the 
effective loss of 1.5% of offshore foraging habitat for lesser black-
backed gulls at the Forth Islands SPA (Table 15.39). The overall 
proportion of foraging area predicted to be lost is small 
compared with the variation in mean maximum foraging 
distances for this species (Appendix 15A, Table 15A.5 and Figure 
15.6). The species takes a range of prey during the breeding 
season (eggs, nestlings and adults of other seabirds as well as 
intertidal and marine invertebrates, fish and discards from fishing 
vessels, e.g. Buckley, 2009). Therefore, no negative in-
combination effects of displacement are predicted on the SPA 
population. 

Arctic tern Forth Islands In-combination displacement is predicted to result in the 
effective loss of 3% of offshore foraging habitat for Arctic terns at 
the Forth Islands SPA (Table 15.39). The overall proportion of 
foraging area predicted to be lost is small compared with the 
variation in mean maximum foraging distances for this species (at 
30.5 km, Appendix 15A, Table 15A.5). However, nesting birds 
tend to feed primarily within 10 km of breeding colonies (BirdLife 
International Seabird Database, 2012; Thaxter et al., 2012). There 
is effectively a very small overlap (0.01%) with the Development 
Area (see Figure 15.7) and therefore no negative in-combination 
impacts of displacement are predicted on the SPA population. 
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Bird species SPA(s) Assessment of In-combination Displacement 

Guillemot Forth Islands In-combination displacement is predicted to result in the 
effective loss of 3% of offshore foraging habitat for guillemots at 
the Forth Islands SPA, and 2% at each of the other three SPAs 
(Table 15.39 and Figure 15.9). The overall proportion of foraging 
area predicted to be lost is small compared with the variation in 
mean maximum foraging distances for this species (Appendix 
15A, Table 15A.5). For guillemots at the Isle of May (Forth Islands 
SPA) breeding success was not found to differ significantly 
between years of broader versus more restricted foraging ranges 
and it was suggested that guillemots have sufficient leeway in 
their time-activity budgets to increase foraging effort (e.g. 
travelling further) in response to adverse conditions (Daunt et al., 
2011a). Guillemots are also able to dive to depths of 180 m 
(Daunt et al., 2011a) and exploit prey throughout the water 
column. Although the species is declining at all four SPAs (Lewis 
et al., 2012), population modelling has indicated that 
displacement from the Development Area and 2 km buffer alone 
(via reductions in breeding success) is not predicted to negatively 
affect SPA population growth rates (see Table 15.33 and 
associated discussion of PVA results). The overall proportion of 
foraging area predicted to be lost is small compared with the 
variation in mean maximum foraging distances for this species 
(Appendix 15A, Table 15A.5). No negative impacts are therefore 
predicted on guillemot populations at any of the four SPAs 
identified for LSE. 

Fowlsheugh 

Buchan Ness 
to Collieston 
Coast 

St Abb’s Head 
to Fast Castle 

Razorbill Forth Islands In-combination displacement is predicted to result in the 
effective loss of 5% of offshore foraging habitat for razorbill 
(Table 15.39 and Figure 15.10). No evidence has been found that 
razorbill breeding success varies with foraging distance or 
whether razorbills, like guillemots, have leeway in their time-
activity budgets to increase foraging effort (e.g. travelling further) 
in response to adverse conditions (Daunt et al., 2011a). Like 
guillemots, razorbills are able to dive to considerable depths (150 
m, Daunt et al., 2011a) and exploit prey throughout the water 
column. The population at the Forth Islands SPA is considered to 
be stable (Lewis et al., 2012). Population modelling has indicated 
that displacement from the Development Area and 2 km buffer 
alone (via reductions in breeding success) is not predicted to 
negatively affect SPA population growth rates (see Table 15.33 
and associated discussion of PVA results). The overall proportion 
of foraging area predicted to be lost is small compared with the 
variation in mean maximum foraging distances for this species 
(Appendix 15A, Table 15A.5). No negative impact is therefore 
predicted on the razorbill population of the SPA.  

Razorbill Fowlsheugh In-combination displacement is predicted to result in the 
effective loss of 5% of offshore foraging habitat for razorbill 
(Table 15.39). The population trend of razorbills at Fowlsheugh 
SPA is unclear (Lewis et al., 2012). Population modelling has 
indicated that displacement from the Development Area and 2 
km buffer alone (via reductions in breeding success) is not 
predicted to negatively affect SPA population growth rates (see 
Table 15.33 and associated discussion of PVA results). The overall 
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Bird species SPA(s) Assessment of In-combination Displacement 

proportion of foraging area predicted to be lost is small 
compared with the variation in mean maximum foraging 
distances for this species (Appendix 15A, Table 15A.5). No 
negative impact is therefore predicted on the razorbill population 
of the SPA.  

Razorbill St Abb’s Head 
to Fast Castle 

In-combination displacement is predicted to result in the 
effective loss of 4% of offshore foraging habitat for razorbill 
(Table 15.39). Razorbills at St Abb’s Head to Fast Castle SPA are 
decreasing but with low confidence in the trend (Lewis et al., 
2012). Population modelling has indicated that displacement 
from the Development Area and 2 km buffer alone (via 
reductions in breeding success) is not predicted to negatively 
affect SPA population growth rates (see Table 15.33 and 
associated discussion of PVA results). The overall proportion of 
foraging area predicted to be lost is small compared with the 
variation in mean maximum foraging distances for this species 
(Appendix 15A, Table 15A.5). No negative impact is predicted on 
the razorbill population of the SPA.  

Puffin Forth Islands In-combination displacement is predicted to result in the 
effective loss of 2% of offshore foraging habitat for puffins (Table 
15.39 and Figure 15.11). Little tracking data is available for 
puffins (Daunt et al., 2011b) and no evidence has been found 
that breeding success varies with foraging distance or whether 
puffins, like guillemots, have leeway in their time-activity budgets 
to increase foraging effort (e.g. travelling further) in response to 
adverse conditions (Daunt et al., 2011a). Puffins are able to dive 
to considerable depths, although not as far as guillemots or 
razorbills (Daunt et al., 2011b) so they can exploit prey 
throughout the water column. The population trend of puffin at 
the Forth Islands SPA is unclear (Lewis et al., 2012). Population 
modelling has indicated that displacement from the 
Development Area and 2 km buffer alone (via reductions in 
breeding success) is not predicted to negatively affect SPA 
population growth rates (see Table 15.33 and associated 
discussion of PVA results). The overall proportion of foraging area 
predicted to be lost is small compared with the variation in mean 
maximum foraging distances for this species (Appendix 15A, 
Table 15A.5). No negative impact is predicted on SPA population. 

For common terns at the Forth Islands SPA there is no overlap between foraging range and the 
Development Area (see Figure 15.8) and therefore no negative in-combination impacts of 
displacement are predicted on the SPA population. 
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Collision risk to SPA Qualifying Species in the breeding season- Operation and 

Maintenance. 

481 As noted above, the risk of collision with WTGs was not identified as contributing to a likely 

significant effect due to impacts on fulmar, common and Arctic tern, razorbill, guillemot and 

puffin at any SPA requiring an Appropriate Assessment, as these species did not fly at 

potential collision height (see Appendix 15A, Section 15A.4.1). No further information on the 

risk of collision for herring gull and lesser black-backed gull associated with the Project is 

provided because of the very small number of observations of each species within the 

Development Area.  

482 For the other two species (gannet and kittiwake), collision mortality from proposed offshore 

wind farms identified as having potential in-combination effects with the Project is shown in 

Table 15.41. An avoidance rate of 99 per cent was applied for gannet, and 98 per cent and 

99 per cent for kittiwake. Total predicted mortality for each species is assessed in Table 

15.42. 
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Table 15.41: In-combination predicted Annual Collision Mortality During the Breeding Season for SPA Qualifying Species Requiring Further 

Information to Inform an Appropriate Assessment 

Bird species Avoidance 
rate1 

Development3 

Inch Cape 
Offshore 

Wind Farm 

Neart na 
Gaoithe2 

Firth of Forth 
Phase I 

(Project 
Alpha) 

Firth of Forth 
Phase I 

(Project 
Bravo) 

European 
Offshore 

Wind 
Deployment 

Centre 

Beatrice 
Offshore 

Wind Farm 

Moray Firth 
R3, Zone 1 

(EDA) 

Gannet 99% 313 294 438 270 3 54 62 

Kittiwake 
98% 18 57 189 252 25 124 108 

99% 9 29 95 126 13 62 54 

1. Where different avoidance rates were used in published Environmental Statements for developments, these have been adjusted to the avoidance rate given 
in the table. 

2. Published collision estimate was adjusted for difference in definition of gannet breeding season. 

3. The Beatrice Demonstrator Wind Farm was in operation at the time that bird survey data for Inch Cape Offshore Wind Farm were being collected, and is 
considered to be part of the baseline.  
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Table 15.42: Assessment of In-combination Collision Risk for Breeding SPA Qualifying 

Species 

Bird species SPA Assessment of Collision Risk 

Gannet Forth Islands (Bass 
Rock) 

Collision risk estimates for six offshore wind farms in 
addition to the Wind Farm are presented in Table 
15.41 above. Developments in the Moray Firth are 
considered beyond the predicted foraging range of 
breeding gannets at Bass Rock (see Table 15.18). In-
combination collision risk for the remaining 
developments amounts to 1,318 birds. A population 
viability analysis of the UK gannet population 
estimates an annual harvest rate of 2,000 gannets 
from the Bass Rock colony to be possible without 
driving the colony into negative population growth 
(WWT Consulting, 2012). The predicted in-
combination impacts fall within this total and no 
negative impacts are predicted on the Forth Islands 
SPA population.  

Kittiwake Forth Islands 

Buchan Ness to 
Collieston Coast 

Fowlsheugh 

St Abb’s Head to Fast 
Castle 

Collision risk estimates for six offshore wind farms in 
addition to the Wind Farm are presented in Table 
15.41 above. However developments in the Moray 
Firth are beyond the predicted foraging range of 
breeding kittiwakes at all SPAs (see Table 15.18). 
Considering the cumulative impact on the regional 
population without the Moray Firth developments, 
breeding season collision estimates amount to 541 
kittiwakes at 98 per cent avoidance (to which the 
Project contributes an estimated 18 adult breeding 
birds annually in the breeding season). With reference 
to the population viability analysis for this declining 
species (see Appendix 15B). 
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Summary of HRA outcome for the SPAs with Qualifying Interests in the Breeding Season 

(Project Alone and In-combination) 

483 In this section the HRA outcome for each SPA individually is considered in the tabular form 

used for the over-wintering SPAs. The information in Section 15.12.7 (Project alone) and 

Section 15.12.8 (in-combination with other plans and projects) is used and in particular to 

support consideration of the population viability conservation objective of these four SPAs. 

484 The section tables (Table 15.43 to 15.46) address in turn, Will the Project Alone and In-

combination Have an Adverse Impact on the Integrity of the Forth Islands SPA, Fowlsheugh 

SPA, St Abb’s Head to Fast Castle SPA, and Buchan Ness to Collieston Coast SPA. After each 

of these summaries, the conclusion is given, covering the Project alone and in-combination, 

to give insight into the relative conformity with the Habitats Regulations of the Project in 

comparison to the other offshore wind farm developments being considered. 

Will the Project Alone or In-combination Cause an Adverse Effect on the Integrity of the 

Forth Islands SPA? 

485 The information to inform the HRA for this SPA is set out in Table 15.43 below.
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Table 15.43: Summary of HRA Outcome for Seabird Populations at the Forth Islands SPA  

Conservation Objective for 
Qualifying Species 

Summary of HRA Findings for the Breeding Season – Forth Islands SPA Section(s) Above Where 
Evidence is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species  

The Development Area lies 29 km from the Forth Islands SPA at the nearest point, the 
Isle of May (Table 15.24). The offshore islands that make up the SPA provide nesting 
habitats for qualifying species – on cliffs and rocky or grassy habitats. The SPA also 
includes inshore marine areas surrounding the islands, which are used for preening, 
bathing, displaying and other maintenance behaviours by seabirds at the colony. There is 
no overlap between the Development Area and the SPA boundary, nor is there overlap of 
the latter with any of the other plans or projects. Therefore no deterioration of the 
habitats of qualifying species is predicted during construction, operation or 
decommissioning either for the Project alone or in-combination.  

The Offshore Export Cable Corridor passes through the marine extensions to the Forth 
Islands SPA around the islands of Fidra, the Lamb and Craigleith (see Figure 15.2). The 
main potential for impact is during construction, when the Offshore Export Cables will be 
laid on the seabed, but disturbance will be temporary and localised and no long term 
deterioration in habitat is predicted. Due to the nature of the activities associated with 
the Offshore Export Cable (see Table 15.3; Section 15.7.2) no deterioration of the 
habitats of qualifying species is predicted during construction, operation or 
decommissioning of the Offshore Export Cable.  

The Project, either alone or in-combination with other plans or projects, will not cause 
any direct or indirect deterioration of qualifying (including breeding assemblage) species 
habitat within the SPA, during construction, operation or decommissioning. 

Any effects on supporting habitat outside the SPA have been fully considered in relation 
to the ‘viable population’ objective (see below). 

Development Area: Figure 15.2; 
Table 15.24. 

Offshore Export Cable Corridor: 
Section 15.7.2 Effects of 
Construction; Section 15.7.3 
Effects of Operation; Table 15.3. 

2. Avoid significant disturbance 
to the qualifying species 

 

 

Due to the distance between the Development Area and the SPA (at 29 km from its 
nearest point) there will be no disturbance to qualifying species while they are present 
within the SPA. Construction and operational maintenance of the Offshore Export Cable, 
where it passes through or close to marine extensions around the islands of Fidra, the 
Lamb, Craigleith and the Bass Rock (Figure 15.2) will cause temporary and localised 
disturbance but this is not considered significant in terms of this conservation objective.  

Development Area: Figure 15.2; 
Table 15.24. 

Offshore Export Cable Corridor: 
Section 15.7.2 Effects of 
Construction; Section 15.7.3 
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Conservation Objective for 
Qualifying Species 

Summary of HRA Findings for the Breeding Season – Forth Islands SPA Section(s) Above Where 
Evidence is Presented 

 

2. Avoid significant disturbance 
to the qualifying species 

Therefore, the Project, either alone or in-combination with other plans or projects, will 
not cause any significant disturbance to qualifying (including breeding assemblage) 
species within the SPA, during construction, operation or decommissioning. 

Any effects on qualifying species outside the SPA have been fully considered in relation 
to the ‘viable population’ objective (see below). 

Effects of Operation; Table 15.3 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ten qualifying species from this SPA have been identified as contributing to a LSE (Table 
15.24). For fulmar, herring gull, lesser black-backed gull, common tern and Arctic tern 
there is clear evidence from survey data and relevant scientific studies, without recourse 
to PVA, that the Project (alone or in-combination, and during either the construction 
phase, operation or decommissioning) will not significantly affect the population viability 
(Sections 15.6, 15.7, 15.9, 15.12.7, 15.12.8). This conclusion takes account of assessments 
in relation to displacement and barrier effect (operation), collision risk (operation), direct 
disturbance (construction and operation) and indirect impacts via disturbance of prey 
(construction and operation). Impacts during decommissioning are considered to be 
equivalent to or less than those during construction. 

For gannet, the predicted impacts from displacement, barrier effect and collision, from 
the Project alone, and in-combination with other plans and projects, have been 
evaluated using published population modelling work on this species. Even though 
almost all the gannets recorded at the Development Area are predicted to originate from 
the SPA, no reduction in population viability from the Project is predicted, alone, or in-
combination. Direct disturbance resulting from the construction or operation of the 
Project will be temporary and localised and is not predicted to negatively affect 
population viability, either alone or in-combination with other projects. Indirect 
disturbance during construction or operation, via impacts on prey, is also not predicted 
to negatively affect population viability in the long term, alone or in-combination with 
other projects. 

In relation to displacement and barrier effect, for the Project alone precautionary 
assumptions were made for kittiwake of 30% displacement from the Development Area 
and a 2.0 km buffer, and 100% breeding failure for all displaced birds, assuming each is 
from a pair. Using a population model, displacement was not predicted to affect the 
viability of the Forth Islands SPA population, for the Project alone (Table 15.34 and 

Section 15.6 Impact Assessment 
– Development Area. 

Section 15.7 Impact Assessment 
– Offshore Export Cable 
Corridor. 

Section 15.9 Cumulative Impacts 
from the Project with other 
Developments. 

Section 15.12.7 Information to 
Inform the HRA for the four 
SPAs with Qualifying Interests in 
the Breeding Season – Project 
Alone. 

Section 15.12.8 Information to 
Inform the HRA for the four 
SPAs with Qualifying Interests in 
the Breeding Season – In-
combination. 
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Conservation Objective for 
Qualifying Species 

Summary of HRA Findings for the Breeding Season – Forth Islands SPA Section(s) Above Where 
Evidence is Presented 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

associated text describing PVA). Using the conclusions from the PVA to provide context, 
in-combination effects with other projects were similarly predicted to not affect 
population viability (Table 15.40).  

Collision risk from the Project alone (Table 15.36 and associated text describing PVA) was 
not predicted to affect the viability of the kittiwake SPA population. This conclusion is 
based on an avoidance rate of 98% and PVA modelling which predicts an increase in the 
likelihood of population decline in relation to collision mortality.  

Direct disturbance resulting from the construction or operation of the Project will be 
temporary and localised (Section 15.12.7 and Section 15.12.8) and is not predicted to 
negatively affect the population viability of kittiwakes, either alone or in-combination 
with other projects.  

Indirect disturbance during construction or operation of the Project was not predicted to 
affect kittiwakes via impacts on prey, either alone or in-combination with other Projects 
(Section 15.12.7; Table 15.38).  

For guillemot, no collision mortality is predicted, as surveys detected no flight activity at 
collision risk height. 

For displacement for the Project alone, precautionary assumptions were made of 50% 
displacement from the Development Area and a 2.0 km buffer, and 100% breeding 
failure as a result. Population modelling was used to assess the scale of impacts. 
Although the SPA population of guillemot is declining, the predicted 1.37% decrease in 
breeding success resulting from displacement (Table 15.33) is not likely to significantly 
affect the population growth rate. No reduction in the viability of the SPA population is 
predicted in relation to displacement from the Project, alone (Table 15.34 and associated 
text in relation to PVA) or in-combination with other projects (Table 15.40). 

Direct disturbance resulting from the construction or operation of the Project, alone and 
in-combination with other projects, will be temporary and localised and is not predicted 
to negatively affect population viability.  

Indirect disturbance during construction of the Project was not predicted to affect 
guillemot populations, via impacts on prey, either alone, or in-combination with other 
projects (Section 15.12.7; Table 15.38). Indirect disturbance during the operation of the 
Project is also not predicted to have negative effects on population viability, either alone 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

316 of 366  

Conservation Objective for 
Qualifying Species 

Summary of HRA Findings for the Breeding Season – Forth Islands SPA Section(s) Above Where 
Evidence is Presented 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

or in-combination with other wind farms. 

For razorbill, no collision mortality is predicted, as surveys detected no flight activity at 
collision risk height. 

Using precautionary assumptions of 50% displacement from the Development Area and 
100% breeding failure as a result, a 2.95% reduction in breeding success of the SPA 
population was predicted for the Project alone (Table 15.33). Population modelling was 
used to assess the impact on population viability. Although there was some uncertainty 
over the match between the predicted trends of the PVA and available information on 
the SPA trend (PVA predicts an increasing population whereas the SPA population is 
considered to be stable), the likely decrease in breeding success resulting from 
displacement is not predicted to significantly affect the population growth rate (Table 
15.34 and associated text in relation to PVA). No reduction in the viability of the SPA 
population is predicted in relation to displacement from the Project alone (Table 15.34 
and associated text in relation to PVA) or in-combination with other projects (Table 
15.40). 

Direct disturbance resulting from the construction or operation of the Project, alone and 
in-combination with other Projects, will be temporary and localised and is not predicted 
to negatively affect population viability. 

Indirect disturbance during construction, via impacts on prey, is not predicted to 
negatively affect population viability, considering the Project alone, and in-combination 
with other projects (Section 15.12.7; Table 15.38). Indirect disturbance during the 
operation of the Wind Farm is also not predicted to have negative effects on population 
viability, either alone or in-combination with other wind farms. 

For puffin, surveys detected no flight activity at collision risk height, and no collision 
mortality is predicted.  

Using the same precautionary assumptions for the Project alone about 50% displacement 
from the Wind Farm and 100% breeding failure, as applied for guillemot and razorbill, 
predicts a 2.17% reduction in breeding success (Table 15.33). Population modelling 
indicated that displacement impacts are not considered likely to cause population 
declines, but to limit population growth, and the predicted effects are small. No adverse 
effects on puffins as a viable component of the Forth Islands SPA are predicted, either 
from the Project alone (Table 15.34 and associated text in relation to PVA) or in-
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combination with other projects (Table 15.40). 

Direct disturbance resulting from the construction or operation of the Project, alone or 
in-combination with other projects, will be temporary and localised and is not predicted 
to negatively affect population viability.  

Indirect disturbance during construction and operation, via impacts on prey, is not 
predicted to negatively affect population viability, either alone or in-combination with 
other projects (Section 15.12.7; Table 15.38).  

Therefore, the Project alone will not negatively affect the population viability of any 
qualifying interest within the SPA, during construction, operation or decommissioning.  

No overall conclusion is presented in relation to in-combination effects as, at the time of 
writing, information was not available to allow apportionment of kittiwake collision 
mortality from other projects to individual SPAs and allow conclusions to be presented 
on the in-combination effects on the population of kittiwake as a viable component of 
the Forth Islands SPA.  

However, the total kittiwake collision mortality from The Project in-combination with 
other plans and projects is predicted to be 541 (from the regional population during the 
breeding season), of which 18 adult birds are apportioned to the Project alone (3.3%), 
see Table 15.35. Of the total of 18 from the Project alone only one adult bird is 
apportioned to the Forth Islands SPA. In comparison, of the total 541 birds, 57 are 
apportioned to Neart na Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to 
Firth of Forth Phase 1 (Project Bravo) and 25 to European Offshore Wind Deployment 
Centre (see Table 15.41). 

4. The distribution of the 
qualifying species within the 
SPA is maintained in the long-
term 

 

 

 

 

The Forth Islands SPA comprises seven islands in the Forth estuary, at distances of 29 km 
(Isle of May) to 86 km (Long Craig Island) from the Development Area (Table 15.24). If 
the Project impacted disproportionately on birds of a given species nesting on a 
particular island, and caused a species to decline to extinction or abandon that island, 
then it is possible there might be a change in the distribution of that species within the 
SPA. The possibility of such an impact would depend on whether populations of a given 
species nesting on a particular island have exclusive foraging areas, or whether 
populations from different islands mix on the foraging grounds. Tracking data for some 
seabirds are only available from the Isle of May within the Forth Islands, so it is not 

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion.  
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possible to conclude whether or not birds from different colonies might share foraging 
grounds. 

The closest area of the Forth Islands SPA to the Development Area is the Isle of May – so 
it is likely that birds nesting here would forage most regularly in the vicinity of the 
Development Area. The Isle of May is also the closest part of the Forth Islands SPA to 
other offshore wind farms identified for in-combination impacts, so any effects are most 
likely on birds breeding at the Isle of May. With the exception of gannet, all seabird 
species assessed here breed on the Isle of May. Based on means of available count data 
since 2000, the Isle of May supported large percentages of the Forth Islands populations 
for each species: fulmar (24%), kittiwake (65%), herring gull (74%), lesser black-backed 
gull (77%), common tern (47%), Arctic tern (87%), guillemot (82%), razorbill (96%), and 
puffin (90%) (percentages based on colony count data in Lewis et al., 2012). For each 
species assessed, except common tern, the Isle of May population of a species is the 
largest within the Forth Islands SPA. Thus, although birds at the Isle of May are most 
likely to encounter the Wind Farm, the large size of the Isle of May populations suggest 
that these populations will persist despite any adverse effects of the Project and there 
will be no effect on the distribution of the species within the site. Furthermore, for all 
species, no negative impacts on population viability are predicted as a result of the 
Project, and an in-combination effect only for kittiwake in relation to collision risk. The 
in-combination adverse effect of collision for kittiwake is not predicted to be of a scale 
that would result in the loss of this species from the Isle of May or the Forth Islands SPA 
during the operational life of the Project. 

Gannets do not breed on the Isle of May – the only colony within the Forth Islands is on 
Bass Rock. No negative impact on population viability is predicted for this species in 
relation to the Wind Farm and thus no change is predicted in the distribution of the 
species within the SPA. 

Therefore, the Project alone and in-combination with other plans or projects will not 
negatively affect the distribution of any qualifying interest within the SPA, during 
construction, operation or decommissioning.  
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The SPA is situated 29 km from the Development Area (Table 15.24) at the nearest point. 
The habitats supporting qualifying species within the SPA comprise nesting sites (mainly 
cliff ledges) and inshore marine areas used for preening, bathing, displaying and other 
maintenance behaviours by seabirds at the colony. Except for the laying of a small 
section of the Offshore Export Cable in the vicinity of Fidra, the Lamb, Craigleith and the 
Bass Rock, there will be no works within or close to the SPA boundary. Offshore Export 
Cable laying within the SPA boundary will cause minor disturbance to benthic habitats, 
and the habitats will recover after works have taken place. The Project, either alone or 
in- combination with other plans or projects, will not cause any change to the 
distribution or extent of any qualifying species’ supporting habitat within the SPA over 
the long-term, during construction, operation or decommissioning.  

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to reach 
this conclusion. 

6. The structure, function and 
supporting processes of 
habitats supporting the 
qualifying species is maintained 
in the long-term 

Almost all of the activities associated with the construction and operation of the Project 
will take place outside the SPA boundary, and the Development Area is 29 km from the 
SPA. Activities for none of the other projects overlap with the SPA either. As disturbance 
to habitats within the SPA will therefore be minimal, and these habitats are predicted to 
recover after construction activities works (see Section 15.7.2) the Project, either alone 
or in-combination with other plans or projects, will not cause any impacts on the 
structure, function and supporting processes over the long-term to qualifying (including 
breeding assemblage) species’ habitat within the SPA, during construction, operation or 
decommissioning. 

Development Area: Figure 15.2; 
Table 15.24. 

Offshore Export Cable Corridor: 
Section 15.7.2 Effects of 
Construction; Section 15.7.3 
Effects of Operation; Table 15.3 

7. No significant disturbance of 
the species in the long-term 

The same conclusion applies as for the conservation objective 2 above. The Project alone 
or in-combination with other plans or projects will not cause significant disturbance to 
qualifying species, during construction, operation or decommissioning.  

See conservation objective 2 
(above). 
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Conclusion Regarding Site Integrity of the Forth Islands SPA 

486 Having considered the conservation objectives of the Forth Islands SPA, it is concluded 

beyond reasonable scientific doubt (within the precautionary assumptions of the 

assessment) that there will be no adverse effect on site integrity from construction, 

operation and decommissioning of the Project alone.  

487 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the Forth 

Islands SPA. However, the total kittiwake collision mortality from The Project in-combination 

with other plans and projects is predicted to be 541 (from the regional population during the 

breeding season), of which 18 adult birds are apportioned to the Project alone (3.3%), see 

Table 15.35. Of the total of 18 from the Project alone only one adult bird is apportioned to 

the Forth Islands SPA. In comparison, of the total 541 birds, 57 are apportioned to Neart na 

Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to Firth of Forth (Project Bravo) 

and 25 to European Offshore Wind Deployment Centre (see Table 15.41). 

Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

Forth Islands SPA. 

Will the Project (Alone)or In-combination Cause an Adverse Effect on the Integrity of the 

Fowlsheugh SPA? 

488 The information to inform the HRA for this SPA is set out in Table 15.44 below. 
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Table 15.44: Summary of HRA Outcome for Seabird Populations at the Fowlsheugh SPA  

Conservation Objective 
for the Qualifying Species 

Summary of HRA Findings – Fowlsheugh SPA Section(s) Above Where 
Evidence is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species 

The Development Area is 33 km from Fowlsheugh SPA (Figure 15.24) and there is no overlap 
between the Offshore Export Cable Corridor and the SPA (nor is there for any of the other 
projects). The habitats supporting qualifying species within the SPA comprise nesting sites 
(mainly cliff ledges) and inshore marine areas used for preening, bathing, displaying and 
other maintenance behaviours by seabirds at the colony. There will be no works within or 
close to the SPA. The Project, either alone or in-combination with other plans or projects, will 
not cause any direct or indirect deterioration of qualifying (including breeding seabird 
assemblage) species’ habitat within the SPA, during construction, operation or 
decommissioning.  

Any effects on supporting habitat outside the SPA have been fully considered in relation to 
the ‘viable population’ objective (see below). 

It is therefore firmly concluded beyond reasonable scientific doubt that the Project alone, or 
in-combination with other plans or projects, will not cause any deterioration of habitats 
within the Fowlsheugh SPA. 

Development Area: Figure 15.2; 
Table 15.24. 

Offshore Export Cable Corridor: 

Section 15.7.2 Effects of 
Construction; Section 15.7.3 
Effects of Operation; Table 15.3 

2. Avoid significant 
disturbance to the qualifying 
species 

The Project, either alone or in-combination with other plans or projects, will not cause any 
significant disturbance to qualifying (including breeding assemblage) species within the SPA, 
during construction, operation or decommissioning. This is because the Project (specifically 
the Development Area) is situated 33 km from the SPA, nor are any of the other projects 
sufficiently close to the SPA, so there will be no disturbance to qualifying species while they 
are present within the SPA.  

It is firmly concluded beyond reasonable scientific doubt that the Project alone, or in-
combination with other plans or projects, will not cause any significant disturbance to birds 
within the SPA. 

Any effects on qualifying species outside the SPA have been fully considered in relation to 
the ‘viable population’ objective (see below). 

 

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

322 of 366  

Conservation Objective 
for the Qualifying Species 

Summary of HRA Findings – Fowlsheugh SPA Section(s) Above Where 
Evidence is Presented 

3. The population of 
qualifying species as a viable 
component of the site is 
maintained in the long-term 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Five species from this SPA have been identified as contributing to a LSE (Table 15.24). For 
fulmar and herring gull there is clear evidence from survey data, without recourse to PVA, 
that the Project (alone or in-combination, and during either the construction phase, 
operation or decommissioning) has no potential to significantly affect the population 
viability. This conclusion takes account of assessments in relation to displacement 
(operation), collision risk (operation), direct disturbance (construction and operation) and 
indirect impacts via disturbance of prey (construction and operation). Impacts during 
decommissioning are considered to be equivalent to or less than those during construction. 

In relation to displacement and barrier effect for the Project alone, precautionary 
assumptions were made for kittiwake of 30% displacement from the Development Area and 
a 2.0 km buffer, and 100% breeding failure for all displaced birds. Taking into account the 
PVA results, displacement was not predicted to affect the viability of the SPA population, for 
the Project alone (Table 15.34 and associated text describing PVA) or – based on potential 
loss of foraging range calculations - in-combination with other projects (Table 15.40).  

Collision risk for the Project alone was also not predicted to affect the viability of the 
kittiwake SPA population (Table 15.36 and associated text describing PVA). This conclusion is 
based on an avoidance rate of 98% and PVA which predicts an increase in the likelihood of 
population decline in relation to collision mortality. In relation to in-combination collision 
impacts, the predicted mortality for the Project during the breeding season (a total of 18 
adult birds per year from the regional population during the breeding season, of which SPA 
apportionment predicts four birds from the Fowlsheugh SPA) is substantially lower than 
other east coast offshore wind farms (Table 15.41) and represents 3.3% of the cumulative 
total of 541 birds (see assessment in Table 15.42). 

Direct disturbance resulting from the construction or operation of the Project will be 
temporary and localised (Section 15.12.7 and Section 15.12.8) and is not predicted to 
negatively affect the population viability of kittiwakes, either alone or in-combination with 
other projects.  

Indirect disturbance during construction of the Project was not predicted to affect kittiwakes 
via impacts on prey, either alone or in-combination with other projects (Section 15.12.7; 
Table 15.38). Similarly, indirect disturbance during the operation of the Project is not 
predicted to have negative effects on population viability, either alone or in-combination 

Section 15.6 Impact 
Assessment – Development 
Area. 

Section 15.7 Impact 
Assessment – Offshore Export 
Cable Corridor. 

Section 15.9 Cumulative 
Impacts from the Project with 
other Developments. 

Section 15.12.7 Information to 
Inform the HRA for the four 
SPAs with Qualifying Interests 
in the Breeding Season – 
Project Alone. 

Section 15.12.8 Information to 
Inform the HRA for the four 
SPAs with Qualifying Interests 
in the Breeding Season – In-
combination. 
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with other offshore wind farms. 

For guillemot, no collision mortality is predicted, as surveys detected no flight activity at 
collision risk height.  

For displacement for the Project alone, precautionary assumptions were made of 50% 
displacement from the Development Area and 100% breeding failure as a result. Population 
modelling was used to assess the scale of impacts. Although the SPA population of guillemot 
is declining, the predicted 3.28% decrease in breeding success is not likely to significantly 
affect the population growth rate. No reduction in the viability of the SPA population is 
predicted in relation to displacement from the Project alone (Table 15.34 and associated text 
in relation to PVA) or in-combination with other projects (loss of foraging range calculations, 
Table 15.40). 

Direct disturbance resulting from the construction or operation of the Project will be 
temporary and localised and is not predicted to negatively affect population viability, either 
alone or in-combination with other projects.  

Indirect disturbance during construction of the Project, via impacts on prey, is not predicted 
to negatively affect population viability, either alone or in-combination with other projects 
(Section 15.12.7; Table 15.38). Indirect disturbance during the operation of the Project is also 
not predicted to have negative effects on population viability, either alone or in-combination 
with other offshore wind farms. 

For razorbill, no impact is predicted from collision, as surveys detected no flight activity at 
collision risk height. 

Using precautionary assumptions for the Project alone of 50% displacement from the 
Development Area and 100% breeding failure as a result, a 5.53% reduction in breeding 
success was predicted (Table 15.33). Population modelling was used to assess the impact on 
population viability. Although there was some uncertainty over the match between the 
predicted trends of the PVA and available information on the SPA trend (PVA predicts an 
increasing population whereas the SPA trend is unclear), the likely decrease in breeding 
success resulting from displacement is not predicted to significantly affect the population 
growth rate (Table 15.34 and associated text in relation to PVA). No reduction in the viability 
of the SPA population is predicted in relation to displacement from the Project alone (Table 
15.34 and associated text in relation to PVA) or in-combination with other projects (Table 
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15.40). 

Direct disturbance resulting from the construction or operation of the Project will be 
temporary and localised and is not predicted to negatively affect population viability of 
razorbill, either alone or in-combination with other projects.  

Indirect disturbance during construction of the Project was not predicted to affect razorbill 
via impacts on prey, either alone or in-combination with other projects (Section 15.12.7; 
Table 15.38). Indirect disturbance during the operation of the Project is also not predicted to 
have negative effects on population viability, either alone or in-combination with other 
offshore wind farms. Therefore, the Project alone will not negatively affect the population 
viability of any qualifying interest within the SPA, during construction, operation or 
decommissioning.  

No overall conclusion is presented in relation to in-combination effects as, at the time of 
writing, information was not available to allow apportionment of kittiwake collision mortality 
from other projects to individual SPAs and allow conclusions to be presented on the in-
combination effects on the population of kittiwake as a viable component of the Fowlsheugh 
SPA.  

However, the total kittiwake collision mortality from The Project in-combination with other 
plans and projects is predicted to be 541 (from the regional population during the breeding 
season), of which 18 adult birds are apportioned to the Project alone (3.3%), see Table 15.35. 
Of the total of 18 from the Project alone only four adult bird is apportioned to the 
Fowlsheugh SPA. In comparison, of the total 541 birds, 57 are apportioned to Neart na 
Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to Firth of Forth Phase 1(Project 
Bravo) and 25 to European Offshore Wind Deployment Centre (see Table 15.41). 

4. The distribution of the 
qualifying species within the 
SPA is maintained in the 
long-term 

Fowlsheugh SPA covers an area of 10.15 hectares of mainland cliffs Seabirds breeding here 
are considered to comprise a single colony and individuals of a given species are likely to 
share foraging areas. Thus any effects of the Project alone or in-combination with other 
plans and projects are predicted to act equally on the site population and not 
disproportionately on any area within the site. No change is predicted in the distribution of 
qualifying species considered in the Appropriate Assessment. 

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 
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5. The distribution and 
extent of habitat supporting 
the qualifying species is 
maintained in the long-term 

The SPA is situated 33 km from the Development Area (Table 15.24) and there is no spatial 
overlap with any of the other projects. The habitats supporting qualifying species within the 
SPA comprise nesting sites (mainly cliff ledges) and inshore marine areas used for preening, 
bathing, displaying and other maintenance behaviours by seabirds at the colony. There will 
be no works within or close to the SPA boundary. The Project, either alone or in-combination 
with other plans or projects, will not cause any change to the distribution or extent of 
supporting habitat within the SPA for any qualifying (including breeding seabird assemblage) 
species over the long-term, during construction, operation or decommissioning. 

It is firmly concluded beyond reasonable scientific doubt that the wind farm alone, or in-
combination with other plans and projects, will not cause any alteration to the distribution 
or extent of habitats within the SPA. 

Figure 15.2; Table 15.24 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

6. The structure, function 
and supporting processes of 
habitats supporting the 
qualifying species is 
maintained in the long-term 

Due to the distance between the Development Area and the SPA (33 km) and because there 
will be no works within or close to the SPA for the Project or any of the projects considered, 
the Project, either alone or in-combination with other plans or projects, will not cause any 
impacts on the structure, function and supporting processes of SPA habitats supporting the 
species over the long-term, during construction, operation or decommissioning. 

Development Area: Figure 15.2; 
Table 15.24. 

Offshore Export Cable Corridor: 
Section 15.7.2 Effects of 
Construction; Section 15.7.3 
Effects of Operation; Table 
15.3. 

7. No significant disturbance 
of the species in the long-
term 

The same conclusion applies as for the conservation objective 2 above. The Project alone or 
in-combination with other plans or projects will not cause significant disturbance to 
qualifying species in the long term during construction, operation or decommissioning.  

See conservation objective 2 
(above) 
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Conclusion Regarding Site Integrity of the Fowlsheugh SPA 

489 Having considered the conservation objectives of the Fowlsheugh SPA, it was concluded 

beyond reasonable scientific doubt (within the precautionary assumptions of the 

assessment) that there would be no adverse effect on site integrity in relation to the 

construction, operation and decommissioning phases of the Project alone. 

490 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the 

Fowlsheugh SPA. However, the total kittiwake collision mortality from The Project in-

combination with other plans and projects is predicted to be 541 (from the regional 

population during the breeding season ), of which 18 adult birds are apportioned to the 

Project alone (3.3%), see Table 15.35. Of the total of 18 from the Project alone only four 

adult bird is apportioned to the Fowlsheugh SPA. In comparison, of the total 541 birds, 57 

are apportioned to Neart na Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to 

Firth of Forth Phase 1(Project Bravo) and 25 to European Offshore Wind Deployment Centre 

(see Table 15.41). 

491 Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

Fowlsheugh SPA. 

 

Will the Project (Alone) or In-combination Cause an Adverse Effect on the Integrity of the 

St Abb’s Head to Fast Castle SPA? 

492 The information to inform the HRA for this SPA is set out in Table 15.45 below. 
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Table 15.45: Summary of HRA Outcome for Seabird Populations at the St Abb’s Head to Fast Castle SPA  

Conservation Objective for 
the Qualifying Species 

Summary of HRA Findings - St Abb’s Head to Fast Castle Section(s) Above Where 
Evidence is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species 

The Development Area is 53 km from the SPA (Table 15.24) and there is no overlap 
between the Offshore Export Cable Corridor and the SPA, nor is there overlap between the 
SPA and other projects. The habitats supporting qualifying species within the SPA comprise 
nesting sites (mainly cliff ledges) and inshore marine waters used for preening, bathing, 
displaying and other maintenance behaviours by seabirds at the colony.  

The Project, either alone or in-combination with other plans or projects, will not cause 
any direct or indirect deterioration of qualifying (including breeding seabird assemblage) 
species’ habitat within the SPA, during construction, operation or decommissioning. This is 
because there is no overlap between the Development Area and Offshore Export Cable 
Corridor and the SPA boundary and no works will take place within or close to the SPA. 

Any effects on supporting habitat outside the SPA have been fully considered in relation to 
the ‘viable population’ objective (see below). 

Development Area: Figure 15.2; 
Table 15.24. 

Offshore Export Cable Corridor: 
Section 15.7.2 Effects of 
Construction; Section 15.7.3 
Effects of Operation; Table 
15.3. 

2. Avoid significant 
disturbance to the qualifying 
species 

The Project, either alone or in-combination with other plans or projects, will not cause any 
significant disturbance to qualifying (including breeding assemblage) species within the 
SPA, during construction, operation or decommissioning. This is because the Development 
Area is situated 53 km from the SPA and there will be no works within or close to the SPA 
boundary (nor do any of the other projects overlap with the SPA), so there will be no 
disturbance to qualifying species while they are present within the SPA. 

It is firmly concluded beyond reasonable scientific doubt that the Project alone, or in-
combination with other plans and projects, will not cause any significant disturbance to 
birds within the SPA. 

Any effects on qualifying species outside the SPA have been fully considered in relation to 
the ‘viable population’ objective (see below). 

 

 

 

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 
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Conservation Objective for 
the Qualifying Species 

Summary of HRA Findings - St Abb’s Head to Fast Castle Section(s) Above Where 
Evidence is Presented 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Four species from this SPA have been identified as contributing to a LSE (Table 15.24). For 
herring gull, there is clear evidence from survey data, without recourse to PVA, that the 
Project (alone or in-combination, and during either the construction phase, operation or 
decommissioning) has no potential to significantly affect the population viability. This 
conclusion takes account of assessments in relation to displacement (operation), collision 
risk (operation), direct disturbance (construction and operation) and indirect impacts via 
disturbance of prey (construction and operation). Impacts during decommissioning are 
considered to be the same as or less than those during construction. 

In relation to displacement for the Project alone, precautionary assumptions were made 
for kittiwake of 30% displacement from the Development Area and a 2.0 km buffer, and 
100% breeding failure for all displaced birds. Using a population model, displacement was 
not predicted to affect the viability of the SPA population, either for the Project alone 
(Table 15.34 and associated text describing PVA), or in-combination with other projects 
(loss of foraging range calculations, Table 15.40).  

Collision risk at the Wind Farm alone was also not predicted to affect the viability of the 
kittiwake SPA population (Table 15.36 and associated text describing PVA)This conclusion 
is based on an avoidance rate of 98% and PVA which predicts an increase in the likelihood 
of population decline in relation to collision mortality. In relation to in-combination 
collision impacts, the predicted mortality for the Project during the breeding season (a 
total of 18 adult birds per year from the regional population during the breeding season, of 
which SPA apportionment predicts only one bird from the St Abb’s Head to Fast Castle SPA) 
is substantially lower than other east coast offshore wind farms (Table 15.41) and 
represents 3.3% of the cumulative total of 541 birds (see assessment in Table 15.42). 

Direct disturbance resulting from the construction or operation of the Project will be 
temporary and localised and is not predicted to negatively affect the population viability of 
kittiwakes, either alone or in-combination with other projects.  

Indirect disturbance during construction of the Project was not predicted to affect 
kittiwakes via impacts on prey, either alone or in-combination with other projects (Section 
15.12.7; Table 15.38). Indirect disturbance during the operation of the Project is also not 
predicted to have negative effects on population viability, either alone or in-combination 

Section 15.6 Impact 
Assessment – Development 
Area. 

Section 15.7 Impact 
Assessment – Offshore Export 
Cable Corridor. 

Section 15.9 Cumulative 
Impacts from the Project with 
other Developments. 

Section 15.12.7 Information to 
Inform the HRA for the four 
SPAs with Qualifying Interests 
in the Breeding Season – 
Project Alone. 

Section 15.12.8 Information to 
Inform the HRA for the four 
SPAs with Qualifying Interests 
in the Breeding Season – In-
combination. 
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Conservation Objective for 
the Qualifying Species 

Summary of HRA Findings - St Abb’s Head to Fast Castle Section(s) Above Where 
Evidence is Presented 

 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

with other wind farms. 

For guillemot, no collision mortality is predicted, as surveys detected no flight activity at 
collision risk height. 

For displacement and barrier effects for the Project alone precautionary assumptions were 
made of 50% displacement from the Development Area and a 2.0 km buffer, and 100% 
breeding failure as a result. Population modelling was used to assess the impacts on 
population viability. Although the SPA population of guillemot is declining, the predicted 
0.82% decrease in breeding success resulting from displacement (Table 15.33) is not likely 
to significantly affect the population growth rate. No reduction in the viability of the SPA 
population is predicted in relation to displacement from the Project, alone (Table 15.34 
and associated text in relation to PVA) or in-combination with other projects (foraging 
range loss calculations, Table 15.40). 

Direct disturbance resulting from the construction or operation of the Project, alone or in-
combination with other projects, will be temporary and localised and is not predicted to 
negatively affect population viability. 

Indirect disturbance during construction of the Project was not predicted to affect 
guillemot, via impacts on prey, either alone, or in-combination with other projects (Section 
15.12.7; Table 15.38). Indirect disturbance during the operation of the Project is also not 
predicted to have negative effects on population viability, either alone or in-combination 
with other wind farms.  

For razorbill, no collision mortality is predicted, as surveys detected no flight activity at 
collision risk height. 

Using precautionary assumptions for the Project alone of 50% displacement from the wind 
farm and 100% breeding failure as a result, a 1.51% reduction in breeding success of the 
SPA population was predicted (Table 15.33). Population modelling was used to assess the 
impact on population viability. Although there was some uncertainty over the match 
between the predicted trends of the PVA and available information on the SPA trend (PVA 
predicts an increasing population whereas the SPA trend is decreasing), the likely decrease 
in breeding success resulting from displacement is not predicted to significantly affect the 
population growth rate (Table 15.34 and associated text in relation to PVA). No reduction 
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Conservation Objective for 
the Qualifying Species 

Summary of HRA Findings - St Abb’s Head to Fast Castle Section(s) Above Where 
Evidence is Presented 

 

3. The population of qualifying 
species as a viable component 
of the site is maintained in the 
long-term 

in the viability of the SPA population is predicted in relation to displacement from the 
Project, alone (Table 15.34 and associated text in relation to PVA) or in-combination with 
other projects (foraging range loss calculations, Table 15.40). 

Direct disturbance resulting from the construction or operation the Project, alone and in-
combination with other projects, will be temporary and localised and is not predicted to 
negatively affect population viability. 

Indirect disturbance during construction or operation, via impacts on prey, is also not 
predicted to negatively affect population viability, considering the Project alone, and in-
combination with other projects (Section 15.12.7; Table 15.38). Indirect disturbance during 
operation is also not predicted to have negative effects on population viability, either for 
the Project alone or in-combination with other wind farms. 

Therefore, the Project alone will not negatively affect the population viability of any 
qualifying interest within the SPA, during construction, operation or decommissioning.  

No overall conclusion is presented in relation to in-combination effects as, at the time of 
writing, information was not available to allow apportionment of kittiwake collision 
mortality from other projects to individual SPAs and allow conclusions to be presented on 
the in-combination effects on the population of kittiwake as a viable component of the St 
Abb’s Head to Fast Castle SPA.  

However, the total kittiwake collision mortality from the Project in-combination with other 
plans and projects is predicted to be 541 (from the regional population during the breeding 
season), of which 18 adult birds are apportioned to the Project alone (3.3%), see Table 
15.35. Of the total of 18 from the Project alone only one adult bird is apportioned to the St 
Abb’s Head to Fast Castle SPA. In comparison, of the total 541 birds, 57 are apportioned to 
Neart na Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to Firth of Forth Phase 
1 (Project Bravo) and 25 to European Offshore Wind Deployment Centre (see Table 15.41). 
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Conservation Objective for 
the Qualifying Species 

Summary of HRA Findings - St Abb’s Head to Fast Castle Section(s) Above Where 
Evidence is Presented 

4. The distribution of the 
qualifying species within the 
SPA is maintained in the long-
term 

St Abb’s Head to Fast Castle SPA comprises an area of sea cliffs and coastal strip stretching 
over 10 km along the Berwickshire Coast. Seabirds breeding here are considered to 
comprise a single colony and individuals of a given species are likely to share foraging 
areas. Thus any effects of the Project alone or in- combination with other plans and 
projects are predicted to act equally on the site population and not disproportionately on 
any area within the site. No change is predicted in the distribution of qualifying species 
considered in the Appropriate Assessment. 

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

5. The distribution and extent 
of habitat supporting the 
qualifying species is 
maintained in the long-term  

The SPA is situated 53 km from the Development Area (Table 15.24) and does not overlap 
with it (nor do any of the other projects). The habitats supporting qualifying species within 
the SPA comprise nesting sites (mainly cliff ledges) and inshore marine areas used for 
preening, bathing, displaying and other maintenance behaviours by seabirds at the colony. 
No works will take place within or close to the SPA boundary. The Project, either alone or 
in-combination with other plans or projects, will not cause any change to the distribution 
or extent of supporting habitat within the SPA for any qualifying (including breeding 
assemblage) species over the long-term, during construction, operation or 
decommissioning.  

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

6. The structure, function and 
supporting processes of 
habitats supporting the 
qualifying species is 
maintained in the long-term 

Because of the distance from the SPA (53 km from the Development Area), the Project, 
either alone or in-combination with other plans or projects, will not cause any impacts on 
the structure, function and supporting processes over the long-term to qualifying (including 
breeding assemblage) species’ habitat within the SPA, during construction, operation or 
decommissioning. 

Development Area: Figure 15.2; 
Table 15.24. 

Offshore Export Cable Corridor: 
Section 15.7.2 Effects of 
Construction; Section 15.7.3 
Effects of Operation; Table 
15.3. 

7. No significant disturbance 
of the species in the long-term 

The same conclusion applies as with conservation objective 2 above. The Project alone, or 
in-combination with other plans and projects, will not cause significant disturbance to 
qualifying species, during construction, operation or decommissioning.  

See conservation objective 2 
(above). 
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Conclusion Regarding Site Integrity of the St Abb’s Head to Fast Castle SPA 

493 It was concluded beyond reasonable scientific doubt (within the precautions and 

assumptions of the assessment) that there would be no adverse effect on site integrity to 

the St Abb’s Head to Fast Castle SPA in relation to the construction, operation and 

decommissioning of the Project alone.  

494 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the St 

Abb’s Head to Fast Castle SPA. However, the total kittiwake collision mortality from The 

Project in-combination with other plans and projects is predicted to be 541 (from the 

regional population during the breeding season ), of which 18 adult birds are apportioned to 

the Project alone (3.3%), see Table 15.35. Of the total of 18 from the Project alone only one 

adult bird is apportioned to the St Abb’s Head to Fast Castle SPA. In comparison, of the total 

541 birds, 57 are apportioned to Neart na Gaoithe, 189 to Firth of Forth Phase 1 (Project 

Alpha), 252 to Firth of Forth Phase 1 (Project Bravo) and 25 to European Offshore Wind 

Deployment Centre (see Table 15.41). 

495 Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

St Abb’s Head to Fast Castle SPA. 

Will the Project (Alone) or In-combination Cause an Adverse Effect on the Integrity of the 

Buchan Ness to Collieston Coast SPA? 

496 The information to inform the HRA for this SPA is set out in Table 15.46 below. 
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Table 15.46: Summary of HRA Outcome for Seabird Populations at the Buchan Ness to Collieston Coast SPA  

Conservation Objective 
for the Qualifying Species 

Summary of HRA Findings - Buchan Ness to Collieston Coast Section(s) Above Where 
Evidence is Presented 

1. Avoid deterioration of 
habitats of the qualifying 
species 

The Development Area is 82 km from the SPA (Table 15.24) and there is no overlap between 
the Offshore Export Cable Corridor and the SPA, nor do any of the other projects overlap with 
the SPA. The habitats supporting qualifying species within the SPA comprise nesting sites 
(mainly cliff ledges) and inshore marine waters used for preening, bathing, displaying and 
other maintenance behaviours by seabirds at the colony. 

The Project, either alone or in-combination with other plans or projects, will not cause any 
direct or indirect deterioration of qualifying (including breeding assemblage) species’ habitat 
within the SPA, during construction, operation or decommissioning. This is because there is no 
overlap between the Development Area and Offshore Export Cable Corridor and the SPA 
boundary and no works will take place within or close to the SPA boundary. 

Any effects on supporting habitat outside the SPA have been fully considered in relation to the 
‘viable population’ objective (see below). 

Development Area: Figure 
15.2; Table 15.24. 

Offshore Export Cable 
Corridor: Section 15.7.2 
Effects of Construction; 
Section 15.7.3 Effects of 
Operation; Table 15.3. 

2. Avoid significant 
disturbance to the qualifying 
species 

The Project, either alone or in-combination with other plans or projects, will not cause any 
significant disturbance to qualifying (including breeding assemblage) species within the SPA, 
during construction, operation or decommissioning. This is because the Development Area is 
situated over 82 km from the SPA and there will be no works within or close to the SPA 
boundary (nor will there be any overlap of the other projects with the SPA), so there will be no 
disturbance to qualifying species while they are present within the SPA. 

It is firmly concluded beyond reasonable scientific doubt that the Project alone, or in-
combination with other submitted plans and projects, will not cause any significant 
disturbance to birds within the SPA. 

Any effects on qualifying species outside the SPA have been fully considered in relation to the 
‘viable population’ objective (see below). 

 

 

 

Figure 15.2; Table 15.24 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 



Biological Environment 
ORNITHOLOGY 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

334 of 366 

Conservation Objective 
for the Qualifying Species 

Summary of HRA Findings - Buchan Ness to Collieston Coast Section(s) Above Where 
Evidence is Presented 

3. The population of 
qualifying species as a viable 
component of the site is 
maintained in the long-term 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Four species from this SPA have been identified as contributing to a LSE (Table 15.24). For 
fulmar and herring gull there is clear evidence from the assessment (see Section 15.6 and 
Section 15.7), without recourse to PVA, that the Project (alone or in-combination, and during 
the construction phase, operation or decommissioning) has no potential to significantly effect 
the population viability. This conclusion takes account of assessments in relation to 
displacement (operation), collision risk (operation), direct disturbance (construction and 
operation) and indirect impacts via disturbance of prey (construction and operation). Impacts 
during decommissioning are considered to be the same as or less than those during 
construction. 

In relation to displacement and barrier effect for the Project alone, precautionary assumptions 
were made for kittiwake of 30% displacement from the Development Area and a 2.0 km 
buffer, and 100% breeding failure for all displaced birds. Using a population model, 
displacement was not predicted to affect the viability of the SPA population, either for the 
Project alone (Table 15.34 and associated text describing PVA) or in-combination with other 
projects (loss of foraging range calculations, Table 15.40).  

Collision risk at the Project alone, was not considered to have the potential to negatively affect 
the viability of the kittiwake SPA qualifying interest (Table 15.36 and associated text describing 
PVA). This conclusion is based on an avoidance rate of 98% and PVA which predicts an increase 
in the likelihood of population decline in relation to collision mortality. In relation to in-
combination collision impacts, the predicted mortality for the Project during the breeding 
season (a total of 18 adult birds per year from the regional population during the breeding 
season, of which SPA apportionment predicts less than one bird from Buchan Ness to 
Collieston SPA) is substantially lower than other east coast offshore wind farms (Table 15.41) 
and represents 3.3% of the cumulative total of 541 birds (see assessment in Table 15.42). 

Direct disturbance resulting from the construction or operation of the Project will be 
temporary and localised and is not predicted to negatively affect the population viability of 
kittiwakes, either alone or in-combination with other projects.  

Indirect disturbance during construction of the Project was not predicted to affect kittiwakes 
via impacts on prey, alone or in-combination with other offshore wind farms in the Forth and 
Tay (Section 15.12.7; Table 15.38). Indirect disturbance during the operation of the Project is 
also not predicted to have negative effects on population viability, either alone or in-

Section 15.6 Impact 
Assessment – Development 
Area. 

Section 15.7 Impact 
Assessment – Offshore Export 
Cable Corridor. 

Section 15.9 Cumulative 
Impacts from the Project with 
other Projects. 

Section 15.12.7 Information 
to Inform the HRA for the 
four SPAs with Qualifying 
Interests in the Breeding 
Season – Project Alone. 

Section 15.12.8 Information 
to Inform the HRA for the 
four SPAs with Qualifying 
Interests in the Breeding 
Season – In-combination. 
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Conservation Objective 
for the Qualifying Species 

Summary of HRA Findings - Buchan Ness to Collieston Coast Section(s) Above Where 
Evidence is Presented 

 

3. The population of 
qualifying species as a viable 
component of the site is 
maintained in the long-term 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

combination with other wind farms, via impacts on prey. 

For guillemot, no collision mortality is predicted, as surveys detected no flight activity at 
collision risk height.  

For displacement and barrier effect for the Project alone, precautionary assumptions were 
made of 50% displacement from the Development Area and a 2.0 km buffer, and 100% 
breeding failure as a result. Population modelling was used to assess the impacts on 
population viability. Although the SPA population of guillemot is declining, the predicted 0.13% 
decrease in breeding success resulting from displacement (Table 15.33) is not likely to 
significantly affect the population growth rate. No reduction in the viability of the SPA 
population is predicted in relation to displacement from the Project, alone (Table 15.34 and 
associated text in relation to PVA) or in-combination with other projects (Table 15.40). 

Direct disturbance resulting from the construction or operation of the Project will be 
temporary and localised and is not predicted to negatively affect population viability, either 
alone or in-combination with other projects.  

Indirect disturbance during construction, via impacts on prey, is also not predicted to 
negatively affect population viability; these conclusions apply to the Project alone, and in-
combination with other projects (Section 15.12.7; Table 15.38). Indirect disturbance during 
operation, alone or in-combination, is also not predicted to negatively affect population 
viability. 

Therefore, the Project alone will not negatively affect the population viability of any qualifying 
interest within the SPA, during construction, operation or decommissioning.  

No overall conclusion is presented in relation to in-combination effects as, at the time of 
writing, information was not available to allow apportionment of kittiwake collision mortality 
from other projects to individual SPAs and allow conclusions to be presented on the in-
combination effects on the population of kittiwake as a viable component of the Buchan Ness 
to Collieston Coast SPA.  

However, the total kittiwake collision mortality from The Project in-combination with other 
plans and projects is predicted to be 541 (from the regional population during the breeding 
season), of which 18 adult birds are apportioned to the Project alone (3.3%), see Table 15.35. 
Of the total of 18 from the Project alone less than one adult bird is apportioned to the Buchan 
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Conservation Objective 
for the Qualifying Species 

Summary of HRA Findings - Buchan Ness to Collieston Coast Section(s) Above Where 
Evidence is Presented 

3. The population of 
qualifying species as a viable 
component of the site is 
maintained in the long-term 

Ness to Collieston Coast SPA. In comparison, of the total 541 birds, 57 are apportioned to 
Neart na Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to Firth of Forth (Project 
Bravo) and 25 to European Offshore Wind Deployment Centre (see Table 15.41). 

4. The distribution of the 
qualifying species within the 
SPA is maintained in the 
long-term 

Buchan Ness to Collieston Coast SPA comprises an area of sea cliffs and coastal strip stretching 
15 km along the Aberdeenshire Coast. Seabirds breeding here are considered to comprise a 
single colony and individuals of a given species are likely to share foraging areas. Thus any 
effects of the Project alone or in- combination with other plans or projects are predicted to 
act equally on the site population and not disproportionately on any area within the site. No 
change is predicted in the distribution of qualifying species considered in the Appropriate 
Assessment. 

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

5. The distribution and 
extent of habitat supporting 
the qualifying species is 
maintained in the long-term 

The SPA is situated 82 km from the Development Area (Figure 15.2). All other projects lie at 
similar or larger distances from the SPA. The habitats supporting qualifying species within the 
SPA comprise nesting sites (mainly cliff ledges) and inshore marine areas used for preening, 
bathing, displaying and other maintenance behaviours by seabirds at the colony. There will be 
no works within or close to the SPA boundary. The Project, either alone or in-combination with 
other plans or projects, will not cause any change to the distribution or extent of any qualifying 
(including breeding assemblage) species’ supporting habitat within the SPA over the long-
term, during construction, operation or decommissioning.  

It is firmly concluded beyond reasonable scientific doubt that the Project alone, or in-
combination with other plans and projects, will not cause any alteration to the distribution or 
extent of habitats within the SPA. 

Figure 15.2; Table 15.24. 

No further evidence is 
considered necessary beyond 
that presented here, as this 
information is sufficient to 
reach this conclusion. 

6. The structure, function 
and supporting processes of 
habitats supporting the 
qualifying species is 
maintained in the long-term 

Because of the distance from the SPA (82 km) and because there will be no works within or 
close to the SPA boundary, the Project, either alone or in-combination with other plans or 
projects, will not cause any impacts on the structure, function and supporting processes over 
the long-term to qualifying (including breeding assemblage) species’ habitat within the SPA, 
during construction, operation or decommissioning. 

It is therefore firmly concluded beyond reasonable scientific doubt that the Project alone, or 
in-combination with other plans and projects, will not cause any significant disturbance to 
birds within the SPA. 

Development Area: Figure 
15.2; Table 15.24 

Offshore Export Cable 
Corridor: Section 15.7.2 
Effects of Construction; 
Section 15.7.3 Effects of 
Operation;  

Table 15.3. 
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Conservation Objective 
for the Qualifying Species 

Summary of HRA Findings - Buchan Ness to Collieston Coast Section(s) Above Where 
Evidence is Presented 

7. No significant disturbance 
of the species in the long 
term 

The same conclusion applies as with the conservation objective 2 above. The Project alone or 
in-combination with other plans and projects will not cause significant, long term disturbance 
to qualifying species during construction, operation or decommissioning.  

See conservation objective 2 
(above). 
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Conclusion Regarding Site Integrity of the Buchan Ness to Collieston Coast SPA 

497 It was concluded beyond reasonable scientific doubt (within the precautions and 

assumptions of the assessment) that there would be no adverse effect on site integrity to 

the Buchan Ness to Collieston Coast SPA in relation to the construction, operation and 

decommissioning of the Project alone.  

498 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the 

Buchan Ness to Collieston Coast SPA. However, the total kittiwake collision mortality from 

The Project in-combination with other plans and projects is predicted to be 541 (from the 

regional population during the breeding season), of which 18 adult birds are apportioned to 

the Project alone (3.3%), see Table 15.35. Of the total of 18 from the Project alone less than 

one adult bird is apportioned to the Buchan Ness to Collieston Coast SPA. In comparison, of 

the total 541 birds, 57 are apportioned to Neart na Gaoithe, 189 to Firth of Forth Phase 1 

(Project Alpha), 252 to Firth of Forth (Project Bravo) and 25 to European Offshore Wind 

Deployment Centre (see Table 15.41). 

499 Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

Buchan Ness to Collieston Coast SPA. 

15.12.9 HRA Summary and Conclusions 

Slamannan Plateau SPA  

500 The HRA Screening Report for the Project identified a LSE in relation to collision risk and 

barrier effect for this site, specifically in relation to its Taiga bean goose qualifying interest. 

Consideration of the predicted collision mortality, and the evidence in relation to barrier 

effects, predicted no adverse effect on site integrity, either alone or in-combination with 

other plans or projects. 

The Upper Solway Flats and Marshes SPA 

501 The HRA Screening Report for the Project identified a LSE in relation to collision risk and 

barrier effect for this site, specifically in relation to its Svalbard barnacle goose qualifying 

interest. Consideration of the predicted collision mortality, and the evidence in relation to 

barrier effects, predicted no adverse effect on site integrity of the Upper Solway Flats and 

Marshes SPA, either alone or in-combination with other plans or projects. 

Firth of Forth SPA 

502 The Firth of Forth SPA is classified for its waders, wildfowl, seaducks, grebes, divers and 

cormorant during the winter, and Sandwich tern on passage.  
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503 The potential impacts from the Project alone on these qualifying interests were assessed, 

including the impact on near-shore and intertidal areas from the Offshore Export Cable 

landfall options. Consideration of these impacts predicted no adverse effect on site integrity 

of the Firth of Forth SPA, either alone or in-combination with other plans or projects.  

Other SPAs for Which Connectivity May Result from Migratory Species 

504 A number of migratory bird species are likely to pass through the Development Area whilst 

travelling between breeding and wintering areas. These species may be subject to barrier 

impacts and collision risk from the Project. The assessment predicted no adverse impacts of 

collision risk or barrier effects of a scale that was likely to adversely affect the viability of any 

SPA populations. It is therefore concluded there is no adverse effect on site integrity for any 

SPAs with migratory qualifying species, either from the Project alone or in-combination with 

other plans or projects. 

Forth Islands SPA 

505 Having considered the conservation objectives of the Forth Islands SPA, it is concluded 

beyond reasonable scientific doubt (within the precautionary assumptions of the 

assessment) that there will be no adverse effect on site integrity from construction, 

operation and decommissioning of the Project alone.  

506 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the Forth 

Islands SPA. However, the total kittiwake collision mortality from the Project in-combination 

with other plans and projects is predicted to be 541 (from the regional population during the 

breeding season), of which 18 adult birds are apportioned to the Project alone (3.3%), see 

Table 15.35. Of the total of 18 from the Project alone only one adult bird is apportioned to 

the Forth Islands SPA. In comparison, of the total 541 birds, 57 are apportioned to Neart na 

Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to Firth of Forth (Project Bravo) 

and 25 to European Offshore Wind Deployment Centre (see Table 15.41).  

507 Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

Forth Islands SPA. 

508 Consideration has been given to whether a change in the Project parameters would reduce 

impacts on kittiwake but, due to the relatively small impact from the Project, it is considered 

that a change in the Project parameters would not make a material difference. 

Fowlsheugh SPA 

509 Having considered the conservation objectives of the Fowlsheugh SPA, it was concluded 

beyond reasonable scientific doubt (within the precautionary assumptions of the 
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assessment) that there would be no adverse effect on site integrity in relation to the 

construction, operation and decommissioning phases of the Project alone. 

510 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the 

Fowlsheugh SPA. However, the total kittiwake collision mortality from The Project in-

combination with other plans and projects is predicted to be 541 (from the regional 

population during the breeding season ), of which 18 adult birds are apportioned to the 

Project alone (3.3%), see Table 15.35. Of the total of 18 from the Project alone only four 

adult bird is apportioned to the Fowlsheugh SPA. In comparison, of the total 541 birds, 57 

are apportioned to Neart na Gaoithe, 189 to Firth of Forth Phase 1 (Project Alpha), 252 to 

Firth of Forth Phase 1(Project Bravo) and 25 to European Offshore Wind Deployment Centre 

(see Table 15.41).  

511 Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

Fowlsheugh SPA. 

512 Consideration has been given to whether a change in the Project parameters would reduce 

impacts on kittiwake but, due to the relatively small impact from the Project, it is considered 

that a change in the Project parameters would not make a material difference. 

St Abb’s Head to Fast Castle SPA 

513 It was concluded beyond reasonable scientific doubt (within the precautions and 

assumptions of the assessment) that there would be no adverse effect on site integrity to 

the St Abb’s Head to Fast Castle SPA in relation to the construction, operation and 

decommissioning of the Project alone.  

514 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the St 

Abb’s Head to Fast Castle SPA. However, the total kittiwake collision mortality from The 

Project in-combination with other plans and projects is predicted to be 541 (from the 

regional population during the breeding season ), of which 18 adult birds are apportioned to 

the Project alone (3.3%), see Table 15.35. Of the total of 18 from the Project alone only one 

adult bird is apportioned to the St Abb’s Head to Fast Castle SPA. In comparison, of the total 

541 birds, 57 are apportioned to Neart na Gaoithe, 189 to Firth of Forth Phase 1 (Project 

Alpha), 252 to Firth of Forth Phase 1 (Project Bravo) and 25 to European Offshore Wind 

Deployment Centre (see Table 15.41). 
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 Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

St Abb’s Head to Fast Castle SPA. 

515 Consideration has been given to whether a change in the Project parameters would reduce 

impacts on kittiwake but, due to the relatively small impact from the Project, it is considered 

that a change in the Project parameters would not make a material difference. 

Buchan Ness to Collieston Coast SPA 

516 It was concluded beyond reasonable scientific doubt (within the precautions and 

assumptions of the assessment) that there would be no adverse effect on site integrity to 

the Buchan Ness to Collieston Coast SPA in relation to the construction, operation and 

decommissioning of the Project alone.  

517 No overall conclusion is presented in relation to in-combination effects as, at the time of 

writing, information was not available to allow apportionment of kittiwake collision 

mortality from other projects to individual SPAs and allow conclusions to be presented on 

the in-combination effects on the population of kittiwake as a viable component of the 

Buchan Ness to Collieston Coast SPA. However, the total kittiwake collision mortality from 

The Project in-combination with other plans and projects is predicted to be 541 (from the 

regional population during the breeding season), of which 18 adult birds are apportioned to 

the Project alone (3.3%), see Table 15.35. Of the total of 18 from the Project alone less than 

one adult bird is apportioned to the Buchan Ness to Collieston Coast SPA. In comparison, of 

the total 541 birds, 57 are apportioned to Neart na Gaoithe, 189 to Firth of Forth Phase 1 

(Project Alpha), 252 to Firth of Forth (Project Bravo) and 25 to European Offshore Wind 

Deployment Centre (see Table 15.41). 

518 Based on the best available scientific information, it is considered that the in-combination 

effects will not compromise the achievement of any of the other conservation objectives for 

kittiwake or any of the conservation objectives for any of the other qualifying features of the 

Buchan Ness to Collieston Coast SPA. 

519 Consideration has been given to whether a change in the Project parameters would reduce 

impacts on kittiwake but, due to the relatively small impact from the Project, it is considered 

that a change in the Project parameters would not make a material difference. 
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Figure 15.4: Kittiwake Foraging Ranges from SPAs 
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Figure 15.5: Herring Gull Foraging Ranges from SPAs 
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Figure 15.6: Lesser Black-backed Gull Foraging Ranges from SPAs 
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Figure 15.7: Arctic Tern Foraging Ranges from SPAs 
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Figure 15.8: Common Tern Foraging Ranges from SPAs 



Biological Environment 
ORNITHOLOGY 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

15 

348 of 366 

Figure 15.9: Guillemot Foraging Ranges from SPAs 
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Figure 15.10: Razorbill Foraging Ranges from SPAs 
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Figure 15.11: Puffin Foraging Ranges from SPAs 
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Figure 15.12: Gannet Foraging Ranges from SPAs 
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Figure 15.13: Fulmar Foraging Ranges from SPAs 
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Glossary 

Assessment (Landscape) An umbrella term for description, classification and analysis of 
landscape. 

Baseline The landscape and visual character of the study area as it exists at the 
commencement of the assessment process – i.e. prior to the 
development proposal under consideration. 

Countryside The rural environment and its associated communities (including the 
coast). 

Cumulative Effects Effects arising from the additional changes to the landscape or visual 
character caused by a proposed development in conjunction with 
other developments (associated with it or separate to it). 

Digital Terrain Model (DTM) Computer generated three dimensional model based on aerial survey 
of ground surface (e.g. Ordnance Survey Profile data).  Often utilised 
as a basis for visibility modeling over large areas. 

Diversity Where a variety of qualities or characteristics occur. 

Effect The result of an impact on a landscape or visual receptor. 

Element  A component part of the landscape (e.g. roads, hedgerows, woods). 

Field Pattern  The pattern of hedges and walls that define fields in farmed 
landscapes. 

Horizontal Subtended Angle The angle measured in degrees from the left most visible part to the 
right most visible part of any development. 

Key Characteristics The elements of the landscape and/or their inter relationship which 
form the defining components of the landscape. 

Impact The change arising for a landscape or visual receptor as a result of 
some form of alteration to the baseline. 

Land Cover:  Combination of land use and vegetation that covers the land surface. 

Landform  The topography of land or seabed, the extent to which the elevation 
changes and resulting features . 

Landscape  Human perception of the land conditioned by knowledge and identity 
with a place (as defined in the Guidelines for Landscape and Visual 
Impact Assessment (GLVIA) (The Landscape Institute and the Institute 
of Environmental Management and Assessment (IEMA), 2002).  

An area, as perceived by people, whose character is the result of the 
action and interaction of natural and/or human factors (as defined in 
the European Landscape Convention (Council of Europe, 2000). 
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Landscape Capacity The degree to which a particular landscape character type or area is 
able to accommodate change without unacceptable negative effects 
on its character. Capacity is likely to vary according to the type and 
nature of the changes being proposed. The capacity of the landscape 
is derived from a combination of Landscape Character Sensitivity, 
Visual Sensitivity and Landscape Value. 

Landscape Character  The distinct and recognisable pattern of elements that occurs 
consistently in a particular type of landscape, and how this is 
perceived by people. It reflects particular combinations of geology, 
landform, soils, vegetation, land use and human settlement.  It 
creates the particular sense of place in different areas of the 
landscape. 

Landscape Character Area These are single unique areas which are the discrete geographical 
areas of a particular landscape type. 
 

Landscape Character Type   A landscape type will have broadly similar patterns of geology, 
landform, soils, vegetation, land use, settlement and field pattern 
discernible in maps and field survey records. 

Landscape Effect  The consequence of change in the elements, characteristics, qualities 
and overall character of the landscape as a result of any 
development. These effects can be positive, neutral or negative. 

Landscape Feature A prominent eye-catching element or landmark (e.g. church spire, 
wooded hilltop). 

Landscape Impact The change in the elements, characteristics, qualities and overall 
character of the landscape as a result of any development. 

Landscape Quality (or 
Condition) 

Based on judgments about the physical state of the landscape and 
about its intactness. Also relates to the state of repair of individual 
features and elements which make up character in any one place. 

Landscape Resource The combination of elements that contribute to landscape context, 
character and value. 

Landscape Sensitivity (to a 
specific type of change) 

The extent to which a landscape can accept change of a particular 
type and scale and is assessed in relation to the following: 

 existing land use; 

 pattern and scale of the landscape and its elements/features;  

 simplicity/complexity of the landscape; 

 landscape quality or condition including presence of any 
detracting features; 

 the nature of skylines; 

 visual enclosure/openness of views and distribution of visual 
receptors; 

 value placed on the landscape – which may be expressed through 
designation or other identifiable form of recognition; and 

 scope of mitigation, which will be in character with the existing 
landscape. 
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Land Use The primary use of land, including both rural and urban activities. 

Landscape Value The relative value or importance attached to a landscape (often as a 
basis for designation or recognition), which expresses commonly held 
national or local perception of its quality, special qualities and/or 
scenic beauty, tranquility or wildness and cultural associations. 

Magnitude of Change The magnitude of change arising from a proposed development is 
described as high, moderate, low or negligible based on the 
interpretation of a combination of parameters, as follows: 
• distance of the viewpoint from the development; 
• duration of the predicted impact; 
• extent of the development in the view (e.g. the horizontal 

angle subtended by it);  
• angle of view in relation to main receptor activity; 
• degree of contrast; 
• visual permeability of the development (i.e. extent to which 

views will be blocked or will be retained, albeit interrupted 
and altered); 

• background to the development; and 
• extent and nature of other built development visible. 

Methodology  The specific approach and techniques used for a given study. 

Mitigation Measures 

 

Measures including any process, activity or design process to avoid, 
reduce, remedy or compensate for negative landscape and visual 
impacts of a development. Mitigation can also apply to the 
improvement of existing negative effects associated with existing 
developments/features in the landscape.  

Policy Woodlands A diverse and multi-purpose woodland, historically associated with 
plantings around country houses. 

Perception (of Landscape) The psychology of seeing and possibly attaching value or meaning to 
the landscape. 

Receptor Physical landscape resource, special interest or individual or group 
experiencing the view liable to change as a result of the proposed 
development. 

Receptor Location  Location occupied by identified receptors. 

Residual Effects Effect of development after mitigation proposals are taken into 
account. 

Scoping The process of identifying likely significant effects of a development 
on the environment – which may be carried out in a formal or 
informal way. 

Seascape An area of sea, coastline and land, as perceived by people, whose 
character results from the actions and interactions of land with sea, 
by natural and/or human factors (definition from An Approach to 
Seascape Character Assessment, Natural England, 2012). 
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Seascape Character Seascape character is a distinct and recognisable pattern of elements 
in the seascape that makes one seascape different from another, 
rather than better or worse (definition from An Approach to Seascape 
Character Assessment, Natural England, 2012). 

Seascape Sensitivity The ability of a seascape to respond to and accommodate change. It 
reflects seascape character, the nature of change and the way both 
are perceived and experienced by people (definition from An 
Approach to Seascape Character Assessment, Natural England, 2012). 

Significant Effect An effect which is considered by the assessor to be “significant” in 
terms of the Environmental Impact Assessment Regulations 
(85/337/EEC) which require the identification of significant effects.  

Visual Amenity Particular composition of landscape elements that contribute to a 
view, or views. 

The value of a particular area or view in terms of what is seen (as 
defined in the GLVIA). 

Visibility Analysis The process of identifying theoretical (based on digital modelling) 
and/or actual predicted areas from where any given development 
may be seen. 

Visual Effect The consequence of change in the appearance of the landscape as a 
result of a development, which may be positive or negative. 

Visual Impact  The change in the appearance of the landscape and nature of views 
which may be negative or positive. 

Viewpoint Sensitivity The extent to which a view would be altered by change of a particular 
type and scale, assessed in relation to the following: 

 location and context of the viewpoint; 

 land use or main activity at the viewpoint; 

 frequency and duration of use; 

 seascape or landscape character and quality of the intervening 
seascape or landscape; and 

 importance of the view (which may be determined with respect to 
its popularity or number of affected people, its appearance in 
guidebooks, on tourist maps and the facilities provided for its 
enjoyment and references to it in literature and/or art). 

Zone of Theoretical Visibility The area predicted to have views of a proposed development on the 
basis of a digital terrain model or digital surface model, which 
may/may not take account of land cover features. 
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Abbreviations and Acronyms 

AGLV Area of Great Landscape Value 

AOD Above Ordnance Datum 

CSLVIA Cumulative Seascape, Landscape and Visual Impact Assessment 

FTOWDG Firth and Tay Offshore Wind Developers Group 

GDL Garden and Designed Landscape 

GLVIA Guidelines for Landscape and Visual Impact Assessment 

HSA Horizontal Subtended Angle 

HS Historic Scotland 

LAT Lowest Astronomical Tide 

LCA Landscape Character Assessment 

LLA Local Landscape Area 

MOD Ministry of Defence 

MS Marine Scotland 

NCN National Cycle Network 

OfTW Offshore Transmission Works 

OnTW Onshore Transmission Works 

OS Ordnance Survey 

OSP Offshore Substation Platform 

SCA Seascape Character Assessment 

SLV Seascape, Landscape and Visual 

SLVIA Seascape, Landscape and Visual Impact Assessment 

SNH Scottish Natural Heritage 

WTG Wind Turbine Generator 

ZTV Zone of Theoretical Visibility 
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16 Seascape, Landscape and Visual Impacts  

16.1 Introduction 

1 This chapter considers the potential seascape, landscape and visual impacts of the Inch Cape 

Offshore Wind Farm, and Offshore Transmission Works (OfTW). 

2 The Seascape, Landscape and Visual Impact Assessment (SLVIA) considers potential effects 

on: 

 Seascape character caused by changes in the key characteristics and qualities of the 

seascape as a result of the Inch Cape Wind Turbine Generators (WTGs) and Offshore 

Substation Platforms (OSPs); 

 Landscape character caused by changes in the key characteristics and qualities of the 

landscape as a result of the Inch Cape WTGs and OSPs;  

 Visual amenity caused by changes in the appearance of the seascape and/or landscape 

as a result of the Inch Cape WTGs and OSPs; and 

 Potential seascape, landscape and visual amenity effects resulting from the construction 

of the Offshore Export Cable.     

3 This chapter is accompanied by seven appendices: 

 Appendix 16A: Seascape, Landscape and Visual Impact Baseline; 

 Appendix 16B: Zones of Theoretical Visibility Analysis; 

 Appendix 16C: Viewpoint Assessment; 

 Appendix 16D: Regional Seascape Assessment; 

 Appendix 16E: Approach to Assessment of Landscape, Seascape and Visual Cumulative 

Effects; 

 Appendix 16F: Seascape, Landscape and Visual: Figures (Figures 16.1 to 16.34 and 

Figures 16.60 to 16.119); and 

 Appendix 16G: Seascape and Landscape Visualisations (Figures 16.35 to 16.59). 

4 Where figures are referred to in this chapter they are contained in either Appendix 16F or 

Appendix 16G.    

5 This chapter also shares direct linkages with the following chapters and makes reference to 

their content where relevant: 

 Chapter 17: Cultural Heritage and Marine Archaeology; 

 Chapter 21: Other Human Considerations; 

 Chapter 22: Socioeconomics and Tourism; and 

 Chapter 23: Summary. 
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16.2 Guidance  

6 The SLVIA has considered relevant guidance provided in:  

 An assessment of the sensitivity and capacity of the Scottish seascape in relation to 

offshore windfarms (SNH, 2005a). 

 Assessing the Cumulative Impacts of Onshore Wind Energy Developments (SNH, 2012a). 

 Guidance on the Assessment of the Impact of Offshore Wind Farms: Seascape and Visual 

Impact Report (Department for Trade and Industry, 2005). 

 Guidance on Landscape/Seascape Capacity for Aquaculture (SNH, 2008). 

 Guide to Best Practice in Seascape Assessment (Countryside Council for Wales (CCW), 

Brady Shipman Martin, University College Dublin, 2001). 

 Guidelines for Landscape and Visual Impact Assessment (The Landscape Institute and the 

Institute of Environmental Management and Assessment (IEMA), 2002). 

 Landscape Character Assessment Guidance of England and Scotland (The Countryside 

Agency and SNH, 2002). 

 Offshore Renewables – guidance on assessing the impact on coastal landscape and 

seascape (SNH, 2012b). 

 Siting and Designing windfarms in the landscape - Version 1 (SNH, 2009). 

 Visual Representation of Windfarms - Good Practice Guidance (SNH, 2006). 

16.3 Consultation 

7 A scoping report for the Inch Cape Offshore Wind Farm was issued in August 2010, to which 

Marine Scotland (MS) responded with a Scoping Opinion in January 2011. Issues relating to 

the SLVIA are listed in Table 16.1 below, highlighting where these issues are addressed 

within this Environmental Statement (ES). 

8 In addition to the formal Scoping Opinion, further informal consultation has been 

undertaken in relation to the assessment of the impacts of the Wind Farm and OfTW with 

relevant stakeholders.  

9 The information received through this consultation, along with the formal Scoping Opinion 

and recognised best practice, has informed the methodology and scope for the assessment 

of the impacts presented in this chapter. 

10 In addition, the Forth and Tay Offshore Wind Developers’ Group (FTOWDG) initiative, 

described in Section 4.7.2, has sought to establish a common approach across topic areas, 

including SLVIA. FTOWDG was formed in 2009, and is chaired by The Crown Estate and 

includes representatives from the offshore wind farms in the outer Firth of Tay: Inch Cape, 

Neart na Gaoithe and the Firth of Forth Round 3 Zone (see Figure 16.10). The majority of 
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consultation to date on assessment of cumulative seascape and landscape effects has been 

carried out through FTOWDG.  

Table 16.1: Scoping Responses and Actions 

Consultee Comment Project Response 

Scottish 
Natural 
Heritage 
(SNH) 

  

In relation to the study area 

…we recommend an initial Zone of Theoretical 
Visibility (ZTV) of 45 km is used from which to 
establish a finalised study area. 

 

A 50 km SLVIA Study Area was 
subsequently agreed and has been 
adopted for the assessment. 

In relation to seascape assessment 

…what is required is a coastal landscape 
assessment, clearly related both “seawards” 
and “landwards”. 

 

This has been carried out on behalf 
of FTOWDG by the developers’ 
respective landscape consultants 
and is included as Appendix 16D. 

In relation to Gardens and Designed 
Landscapes (GDL) 

…some of these may have coastal, seaward 
views that are part of the reason for their 
listing. We recommend that these sites are 
considered in the LVIA. 

 

                                                          
GDLs with theoretical visibility of 
the Inch Cape WTGs and OSPs have 
been included in the assessment. 

In relation to viewpoint selection and 
assessment 

Viewpoints should be selected in consultation 
with Angus Council, Dundee City Council, Fife 
Council and SNH. 

 

                                                                              
21 viewpoints to be used in the 
cumulative assessment were 
agreed by FTOWDG, of which 17 
occur within the Inch Cape 50 km 
radius SLVIA Study Area. 

In addition to the FTOWDG 
viewpoints eight Inch Cape specific 
viewpoint locations were agreed 
with consultees (meeting of 22 
March 2012 and subsequent 
correspondence) and included in 
the assessment. 

In relation to distance and visual impact 

We…recommend that the coastal landscape, 
seascape character and visual environment – 
the ‘baseline’ – be defined, and the relative 
sensitivities established prior to determining 
the significance of the development’s impacts. 

                                                                                         

This has been done, see Section 
16.11.  
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Consultee Comment Project Response 

We recommend that the applicant makes a 
specific assessment of visibility ranges in the 
Forth, rather than relying on generic 
information which may not be applicable. 

A specific assessment of visibility 
within the SLVIA Study Area is 
included. See Section 16.4. 

 In relation to cumulative impacts 

Cumulative SLVIA should be carried out with 
reference to the current SNH guidance on 
cumulative effects (2005), though please be 
aware that it is currently being updated. It 
should be undertaken with the Forth and Tay 
offshore wind farm developers all working 
together. 

 

Updated guidance (March 2012) 
has been referred to whilst carrying 
out the assessment. An approach 
to the cumulative SLVIA was 
formulated on behalf of FTOWDG 
by developers’ respective 
landscape consultants and is 
included as Appendix 16E. 

   In relation to potential mitigation 

The applicant should clearly articulate their 
design process in the ES. 

 

A design sensitivity analysis was 
carried out on behalf of FTOWDG 
by the developers’ respective 
landscape consultants and is 
described in Section 16.9. 

 We note that the SLVIA will have links to other 
issues including tourism, recreation, cultural 
heritage, and transportation. We recommend 
that there is clear cross-reference in the ES 
between these various aspects. 

There are cross references to other 
chapters where relevant and 
appropriate. 

 

 Of paramount importance is for the applicant 
to consider, and design, their wind farm in the 
context of the other FTOWDG proposals. The 
wind farms need to relate to one another in 
respect of their overall configuration and with 
a clear relationship between each 
design/layout. 

During consultation with SNH on 
the design sensitivity analysis it was 
pointed out to SNH that there were 
likely to be multiple competing 
constraints (environmental and 
technical) that would need to be 
taken into account in the WTG 
layouts. The SLVIA is intended to 
assess the worst case scenario, in 
which the WTG layouts for each 
individual wind farm have the least 
similarity to one another. 

 

11 Other guidance, meetings and discussions with consultees are listed in Table 16.2 below. 
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Table 16.2: Other Issues Raised in Consultations and Responses 

Consultee Comment Response 

Responses to FTOWDG Discussion Document (3) – Approach to Assessment of Landscape, Seascape 
and Visual Cumulative Effects (March 2011) – issued to consultees 01 April 2011. This document is 
included as Appendix 16E. 

MS – 
Licensing 
Operations 
Team (MS-
LOT) 

Confirmation that the methodology for the 
assessment of impacts on the setting of 
heritage assets has been discussed and agreed 
with Historic Scotland. 

See Chapter 17. 

All viewpoints…are focused on the effects 
upon the seascape as seen from land. 
Consideration should be given to the impact 
on the landscape on the approaches to these 
(Forth and Tay) two Firths. 

A consideration of marine based 
receptors has been included in the 
assessment. 

Other major coastal or significant offshore 
development proposals may be included in 
the cumulative assessment. 

The cumulative assessment includes 
wind energy developments only. 
SNH Guidance (2012a) defines 
cumulative impacts, “…as the 
additional changes caused by a 
proposed development in 
conjunction with other similar 
developments.” 

No consideration has been given to the visual 
effects of the development at night. 

A description of night time lighting 
predicted at each viewpoint has 
been included.   

Please clarify how the apparent WTG height 
will vary with the state of the tide. 

Considered in Section 16.9. 

SNH We suggest the joint FTOWDG addresses the 
following matters: any effects from the 
perspective of the geological value of the 
coastline…which is fundamental to scenery; 
including designed landscapes and policies. 

The former is considered in the 
seascape assessment contained in 
Appendix 16D, and the latter 
throughout this chapter. 

A 50 km radius core study area (taken from 
the…three wind farms) is sufficient for the 
joint study. 

A cumulative study area of 50 km 
from the Inch Cape WTGs and OSPs 
was subsequently agreed at the 
meeting of 22 March 2012. 

Setting out the rationale behind the proposed 
viewpoints will help to ensure and document 
that the full range of receptors are being 
considered.  

The viewpoint rationale is included 
in the assessment. 
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Consultee Comment Response 

Using a common set of photographs to form 
the basis of each developer’s visualisations 
will provide a reasonably sound, comparable 
baseline. 

A set of common photographs was 
used. 

We note that the joint study should…assess 
the impacts of WTG lighting. 

Although descriptions of likely night 
time views have been included 
within the viewpoint descriptions in 
Appendix 16C, the potential effects 
of warning and navigational lighting 
have not been assessed as there is 
currently no published guidance on 
how such an assessment might be 
undertaken. 

15 June 2011 Meeting in Edinburgh with representatives of FTOWDG, SNH, MS, The Crown Estate, 
Fife Council, Scottish Borders Council, East Lothian Council and Angus Council 

General 
(the 
following 
comments 
were 
agreed) 

A study area of 50 km radius and cumulative 
search area of 65 km radius around each of 
the three projects. 

A cumulative study area of 50 km 
from the Inch Cape WTGs and OSPs 
was subsequently agreed at the 
meeting of 22 May 2012. 

Cut-off date for proposals being included in 
CSLVIA is three months prior to submission.  

The “final” list of cumulative sites to 
be included in the CSLVIA was 
agreed on 27 September 2012. 
Changes occurring to this list 
between this date and 13 January 
2013 are noted in Table 16.20. 

Sequential views assessment will include 
consideration of potential effects on offshore 
cruise ships, aeroplanes and the east coast 
railway. 

These receptors have been 
considered in the assessment. 

Night time lighting will be considered in the 
assessment, no visuals will accompany this 
assessment. ESs should clearly state lighting 
options/requirements and if known, details 
should be provided. 

Although descriptions of likely night 
time views have been included 
within the viewpoint descriptions in 
Appendix 16C, the potential effects 
of warning and navigational lighting 
have not been assessed as there is 
currently no published guidance on 
how such an assessment might be 
undertaken. 

Effects on historic settings to be assessed in 
the archaeology study, with cross-reference to 
the SLVIA. 

See Chapter 17. 
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Consultee Comment Response 

Standard terminology to be used by each of 
the developers in their respective SLVIA 
studies. 

Terminology may differ somewhat 
although all terms are defined 
where appropriate and a glossary is 
included for reference. 

26 July 2011 Meeting in Edinburgh with representatives of FTOWDG, SNH, MS, The Crown Estate 
and Fife Council 

General In relation to baseline studies 

It was agreed that landscape consultants 
would review SNH’s Guidance (2008) on 
Landscape and Seascape Capacity for 
Aquaculture and…this would be addressed in 
the baseline study. 

 

Consideration has been given to the 
Guidance. 

In relation to visualisations 

It was agreed that a sample of the proposed 
final format of the SLVIA visualisations should 
be provided to SNH for comment in advance 
of production of the ES. 

 

A sample visualisation (for 
Viewpoint 14: Carnoustie) was sent 
to SNH on 25 October 2012.  

A viewing distance of 300 mm for all 
visualisations was agreed. 

This has been adopted for the Inch 
Cape visualisations. 

In relation to cumulative impact assessment 

It was agreed that CSLVIA will be updated to 
reflect any new projects/proposals in planning 
three months prior to the submission of each 
consent application. 

 

                                                                            
The list of cumulative sites to be 
included in the assessment was 
agreed with consultees on 27 
September 2012. In January 2013 
an addendum was added to the 
assessment to note any changes 
subsequent to that date. This is 
included in Table 16.20. It is not 
considered that these changes 
would make any material difference 
to the assessment of significant 
effects. 
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Consultee Comment Response 

July 2011 SNH and MS Advice Note Offshore Wind farm Landscape/Seascape, Visual and Cumulative 
Assessment Recommended Outputs 

N/A In relation to: 

Recommended Outputs 

1. Map of search and study areas, and 
preliminary ZTV 

The study area will be agreed by MS in 
consultation with SNH and relevant local 
authorities. 

 

 

   

                                                                           
The study area for the CSLVIA for 
the Inch Cape WTGs and OSPs was 
subsequently agreed as 50 km at 
the meeting of 22 March 2012. 

2. Coastal and “seascape”/landscape 
character assessment baseline information in 
agreed study area (map and text) 

a) Landscape character information shall be 
taken from the relevant terrestrial Landscape 
Character Assessment (SNH national series of 
LCAs); 

b) Coastal character information shall be 
based on national coastal character 
descriptions and relevant coastal references in 
the terrestrial LCA; 

c) More detailed characterisation and/or 
subdivision, if required, will be expected to 
nest within this hierarchy. The scale and detail 
should be appropriate for the assessment; 

 

d) National and local landscape designations 
will contribute to questions of landscape 
sensitivity; and 

e) Key characteristics should be identified, as 
appropriate, with respect to the proposed 
development.  

 

 

These recommendations have been 
followed. 

 

3. Viewpoint selection (map and text) 

a) Viewpoints will be agreed by MS in 
consultation with SNH and relevant local 
authorities; and  

 

 

A set of common viewpoints was 
agreed by the consultees with 
FTOWDG.  
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Consultee Comment Response 

b) In addition, with the use of “Rochdale 
Envelopes”, key design viewpoints will be 
needed, to be confirmed by MS in 
consultation with SNH and local authorities. 

Several Inch Cape Wind Farm 
specific viewpoints were 
subsequently added. 

4. Baseline photographs 

The production and format of baseline 
photographs should be agreed and shared by 
developers for cumulative proposals in 
consultation with MS, SNH and local 
authorities. 

 

A set of common baseline 
photographs was used. 

In relation to…Rochdale Envelopes 

5. Constraints (map and text) 

The primary concept stage should set out 
known constraints – for example shipping 
lanes, ordnance banks, geology, wind source 
and so on, as well as the range of potential 
components and layouts being considered.  

 

 

Design constraints are discussed in 
Chapter 6: Site Selection and 
Alternatives and Chapter 7: 
Description of Development. 

6. Design concept (plan(s) and text) 

This is needed in order to investigate the likely 
impacts of different layouts (e.g. grid, offset 
grid, arc array). 

 

A design sensitivity analysis was 
carried out see Section 16.9. 

7. Visualisations for design viewpoints 
(photomontages, wirelines, photographs) 

For each design viewpoint, the agreed range 
of layouts should be appropriately illustrated. 

 

                                                                      
This was done for the design 
sensitivity analysis. 

8. Worst case scenario 

In compliance with EIA regulations, the worst 
case scenario should be assessed and 
illustrated. 

 

For Inch Cape, the number of WTGs 
is fixed at 213 regardless of height 
therefore the maximum height 
scenario has been illustrated and 
assessed in clear conditions with 
WTGs brightly lit. 

9. Post-consent process 

Final visualisations, to agreed standard and 
format, from a list of agreed viewpoints, will 
be provided for the final layout and wind farm 
design.  

 

Visualisations have been provided 
from representative viewpoints 
agreed with SNH and local authority 
consultees. These are included in 
Appendix 16G. 
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Consultee Comment Response 

21 December 2011 SNH Memo on Regional Seascape Character Assessment 

SNH The following queries should be addressed: 

1. What scale has the assessment been 
carried out at? 

 

(FTOWDG Response) 

The overview map has been 
presented at 1:750,000 @ A3, but is 
supplemented within the SLVIA 
with information presented at a 
larger scale. 

2. How has the baseline seascape character 
been defined? 

The study firstly defined the 
baseline character of each of the 
seascape character areas and then 
analysed this in respect of the 
recorded key characteristics 
identified in the methodology, in 
order to firstly define the area and 
secondly assess its sensitivity to 
offshore wind farm development.  

3. How does the defined seascape character 
relate to existing LCAs? 

 

In some instances these reflect 
existing SNH LCA boundaries, but 
have not been defined in relation to 
these boundaries. Rather they have 
been entirely derived from 
application of the agreed seascape 
characterisation methodology. 

4. How have sensitivity ratings been ascribed 
to character areas? 

The sensitivity ratings have been 
ascribed in accordance with the 
agreed methodology and by 
application of professional 
judgement. 

 22 March 2012 Meeting in Dundee with representatives of SNH, MS, Fife Council, Dundee Council 
and Angus Council  

General In relation to scope of cumulative assessment 

It was agreed that the cut off for agreeing 
cumulative sites to be included in SLVIA would 
be three months prior to submission. 

 

                                                          
Noted, see Table 16.19 and Table 
16.20. 

It was agreed that sites with WTGs below 
50 m would not be included in the cumulative 
assessment. 

 

Noted, see Table 16.19. 
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Consultee Comment Response 

It was agreed that a plan showing location and 
status of all cumulative sites meeting the 
criteria within the 50 km study area together 
with a proposed list of cumulative sites to be 
included in the detailed assessment, with 
reasons for selection, would be circulated to 
all concerned for discussion a few weeks prior 
to the cut off. 

This was circulated at the beginning 
of September 2012 and some 
changes made following advice 
from local authority consultees. A 
“final” list was circulated on 
27/09/2012. 

It was agreed that the SLVIA would group 
together cumulative sites and also refer to 
sequential cumulative visibility on coastal 
routes along the Aberdeen and Angus coast. 

Certain sites have been grouped for 
the assessment as shown in Table 
16.19. 

General In relation to visualisations 

It was agreed that the eight closest viewpoints 
to the Inch Cape WTGs and OSPs would be 
illustrated using photomontages. Other 
viewpoint visualisations would show wirelines 
of the Inch Cape WTGs and OSPs. 

 

A total of nine viewpoints are 
illustrated by photomontages. 

The currently proposed design envelope 
included WTGs of 215 m height to blade tip, 
as opposed to 198 m used to prepare ZTVs to 
date. A comparative ZTV showing difference 
between visibility for these options was 
circulated. 

A comparative ZTV (Figure 16.8) 
showing the three WTG heights 
selected for the Design Envelope 
has been included in the 
assessment. 

It was thought that horizontal angle ZTVs 
would be useful. 

 

Horizontal angle ZTVs have been 
produced (Figure 16.6) and the 
proportion of the horizontal field of 
view occupied by each wind farm – 
herewith referred to as the (HSA) - 
is included in the assessment and 
noted in the viewpoint assessments 
Appendix 16C. 

There was general interest in the production 
of a night time photomontage. SLR expressed 
concern over the technical difficulties this 
might present. It was agreed that SLR would 
investigate available guidance. 

There is no published guidance on 
assessment of the environmental 
impacts of lighting, or on 
production of night time 
visualisations. These have not been 
included in the assessment 
although a description of the 
possible appearance of lighting is 
included in the viewpoint 
assessment. 
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Consultee Comment Response 

General In relation to the Inch Cape WTGs and OSPs 
specific viewpoint locations 

It was agreed that the Inch Cape WTGs and 
OSPs specific viewpoints to be included in 
addition to the FTOWDG viewpoints were 
generally representative; comments were 
received subsequent to the meeting regarding 
micrositing of these additional viewpoints.  

 

                                                              
Noted. 

 

 

It was agreed that an additional viewpoint 
would be included to show cumulative views 
of the Tullo group of wind farms in 
Aberdeenshire in conjunction with the Inch 
Cape WTGs and OSPs. 

This is included as Viewpoint 2 
(Figure 16.36). 

 

It was agreed that a wireline from a sea-based 
location showing Bell Rock and the Inch Cape 
WTGs and OSPs be provided. 

This has been produced and is 
referenced in Chapter 17. See 
Appendix 17B: Cultural Heritage 
Visualisations 17B.1, 17B.2, 17B.3 
and 17B.4. 

Other correspondence and discussions subsequent to meeting of 22 March 2012 

SNH Email from SNH (5 September 2012) 
confirming that SNH would defer to local 
authority opinion on which onshore wind 
farms should be included in the cumulative 
assessment. 

Noted. 

Fife 
Council 

Email from Fife Council (11 September 2012) 
confirming that Fife was satisfied with the list 
of cumulative sites circulated on 5 September 
2012 to attendees of the March 2012 meeting 
referred to above. Advised that South 
Cassingray could be removed as refused on 
appeal. 

Noted. 

Angus 
Council 

Email from Angus Council (13 September 
2012) included latest database of WTG 
planning applications received by Angus.  

Two sites were added to the 
cumulative assessment: Balnacake 
and Hill of Stracathro. 
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16.4 SLVIA Study Area 

16.4.1 Definition of SLVIA Study Area  

12 The SLVIA Study Area covers a 50 km radius from the outermost Inch Cape WTGs as shown 

in Figure 16.1 and subsequent figures.  This was requested during consultations with SNH, 

having regard to the potential height of the WTGs. The Offshore Export Cable Corridor runs 

from the Development Area to landfall at either Seton Sands or Cockenzie in East Lothian.  

The Study Area also includes the Offshore Export Cable Corridor shown on Chapter 1, Figure 

1.2 and the landfall details shown in Chapter 7, Figure 7.6. 

16.4.2 Study Area Characteristics 

13 The first stage of the assessment reviews the existing seascape, landscape and visual 

amenity of the SLVIA Study Area. The landscape baseline for the SLVIA Study Area has been 

assessed, classified and verified on site taking account of the following SNH Landscape 

Character Assessments (LCAs): 

 SNH (1998) No. 102 South and Central Aberdeenshire (Environmental Resources 

Management);  

 SNH (1999a) No. 113 Fife (David Tyldesley and Associates); and 

 SNH (1999b) No. 122 Tayside (Land Use Consultants). 

14 Designated landscapes in the SLVIA Study Area have been identified, including Areas of 

Great Landscape Value (AGLV) and Local Landscape Areas (LLA). GDLs listed in Historic 

Scotland’s Inventory have also been included in the assessment.  

15 A detailed description of the baseline environment is contained in Appendix 16A and is 

summarised below in Section 16.11.  

16 The Seascape Character Assessment (SCA) was undertaken following discussions between 

FTOWDG, SNH, MS and the local authorities.  As part of the collaborative approach to impact 

assessment being undertaken by FTOWDG, a common seascape character baseline has been 

prepared and is presented in Appendix 16D.   

17 Regional seascape character areas and landscape character types and their associated areas 

are shown in Figures 16.2, 16.2a and 16.2b, and designated areas in Figures 16.3 and 16.3a.    

16.4.3 Visibility Analysis 

18 In order to identify the parts of the SLVIA Study Area which may be affected by the Inch 

Cape WTGs and OSPs; tip height, hub height and substructure height, Zone of Theoretical 

Visibility (ZTV) plans were produced to identify the theoretical extent of visibility of the Inch 

Cape WTGs and OSPs within the SLVIA Study Area. These ZTVs are shown in Figures 16.4, 

16.4a, 16.4b, 16.4c and 16.4d, and in Figures 16.5, 16.5a, 16.5b, 16.5c and 16.5d. They are 

supplemented with a horizontal angle ZTV which indicates the proportion of the horizontal 
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view theoretically occupied by the Inch Cape WTGs and OSPs at any given location. This is 

shown in Figure 16.6. 

19 An assessment of the predicted visibility of the Inch Cape WTGs and OSPs from each of the 

landscape and visual receptors in the SLVIA Study Area has been carried out by analysis of 

the ZTVs and field verification from key sensitive receptors (Section 16.4.5). The visibility 

assessment has concentrated on publicly accessible areas and key receptors including 

residential and outdoor recreational areas, as well as road and rail routes and public 

footpath networks. 

16.4.4 Additional Considerations 

20 A number of additional factors have been considered in relation to visibility and the 

prediction of the likely significant landscape, seascape and visual effects within the SLVIA 

Study Area. These are: 

 Curvature of the earth; 

 State of tide; 

 Atmospheric visibility; and 

 Acuity of the eye. 

Curvature of the Earth 

21 When the WTGs and OSPs are viewed from locations near sea level, WTGs at distances 

greater than 50 km will begin to disappear over the horizon. These distances could 

theoretically be exceeded for land based receptors, where the viewing height is above sea 

level. The presence of hill and upland areas within the SLVIA Study Area provides elevated 

viewing locations for sensitive receptors. The angle of view gained by receptors at greater 

elevations above sea level will, to some degree, counteract the curvature of the earth, 

extending the potential availability of views. Modelled ZTVs and photomontages 

consequently take account of the curvature of the earth. 

State of the Tide 

22 The apparent height of WTGs will vary between Lowest and Highest Astronomical Tide (LAT/ 

HAT) by around 6.4 m. It is considered that this difference is unlikely to be discernible over 

the distances between the Development Area and the various viewpoints included in the 

assessment.  

Atmospheric Visibility 

23 It is usual when assessing visibility of WTGs to consider atmospheric visibility by examining 

meteorological data for the area. Such examination can only be approximate, as visibility 

varies from year to year, according to season, and will vary across the SLVIA Study Area, 

both laterally, and with height above sea level. Ten year averages have been used to indicate 

approximate percentages of time within each viewing range. 
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24 Atmospheric visibility data collected at the Leuchars weather station for a 10 year period 

from January 2001 to December 2010 was analysed for the purposes of this assessment, and 

is summarised in Graph 16.i below.  

25 From Leuchars, the closest Inch Cape WTG will be located east north-east at a distance of 

approximately 40 km. The furthest WTG will be located approximately 50 km distant. The 

data shows that visibility up to 40 km indicating from this location the Inch Cape WTGs and 

OSPs will be visible for just under one quarter of the time.  

Graph 16.i: Visibility from Leuchars 

Acuity of the Eye 

26 The Guide to Best Practice in Seascape Assessment (CCW et al, 2001) discusses the 

limitations of the acuity of the human eye. The guidance states that:  

“At a distance of 1 kilometre in conditions of good visibility a pole of 100 mm 

diameter will become difficult to see, and at 2 kilometres a pole of 200 mm diameter 

will similarly be difficult to see. In other words there will be a point where an object, 

whilst still theoretically visible, will become too small for the human eye to resolve. 

Mist, haze or other atmospheric conditions may significantly exacerbate that 

difficulty.”  

27 Consequently, when visible in favourable conditions, a slim object, approximately three 

metres in width will be at the limit of perception by the human eye at a distance of 30 km. 

An object would need to be greater than five metres wide to be visible at or beyond 50 km.  

28 A combination of curvature of the earth and acuity of the eye would limit the potential for 

seascape, landscape and visual effects especially beyond 50 km distance. 
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16.4.5 Receptors 

29 Within the SLVIA Study Area, there is a range of seascape, landscape and visual amenity 

receptors. A baseline survey has been carried out to identify these receptors, involving desk 

study and field work and taking account of consultation.   

30 Seascape receptors are defined as all regional seascape character areas in the SLVIA Study 

Area from where the Inch Cape WTGs and OSPs are predicted to be visible. Seascape 

character areas within the SLVIA Study Area are shown in Figure 16.2, and an overlay with 

the ZTV is shown in Figure 16.2b.  

31 Landscape receptors are defined as all LCAs in the SLVIA Study Area from where the Inch 

Cape WTGs and OSPs are predicted to be visible. Landscape character types and associated 

areas within the SLVIA Study Area are also shown in Figures 16.2 and 16.2a, and an overlay 

with the ZTV is shown in Figure 16.2b. 

32 Designated landscapes within the SLVIA Study Area from where the Inch Cape WTGs and 

OSPs may be seen are also included as landscape receptors and are shown in Figure 16.3, 

and an overlay with the ZTV is shown in Figure 16.3a.  

33 Visual amenity receptors are defined as individuals or groups of people within the SLVIA 

Study Area who are predicted to have views of the Inch Cape WTGs and OSPs. The main 

groups of visual receptors are defined as follows: 

 residents; 

 walkers and climbers; 

 tourists, visitors or users of recreational facilities;  

 road and rail users; and 

 marine based receptors including people taking part in water-based recreational 

activities, and commercial and cruise ship. 

34 It is acknowledged that these groups of visual amenity receptors may be sub-divided and 

that there may be more categories of receptors, but for the purposes of this assessment it is 

considered that the above categories cover the main groups of landscape and visual 

receptors in the SLVIA Study Area. 

16.4.6 Viewpoint Assessment 

35 A list of preliminary viewpoints was agreed during the course of discussions with consultees 

in relation to establishing the seascape character baseline through FTOWDG. Further 

consultation in respect of the WTGs and OSPs resulted in some additional inland viewpoint 

locations being added for the purposes of the SLVIA. These responses were incorporated 

into the final viewpoint list used in this SLVIA which is provided in Table 16.3 below.  

Viewpoint locations are illustrated on all ZTV plans (see Appendix 16G). 
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Table 16.3: Representative Viewpoints Included in the Assessment 

Viewpoint 
Number 

Viewpoint Location 
(distance to nearest Inch 

Cape WTG) 

Reason for Inclusion 

 1. Garron Point (43.74 km) Extensive view from scenic golf course out to North 
Sea and south along coast past Stonehaven to 
Dunnottar Castle and beyond. 

 2. A92, North of Inverbervie 
(30.00 km) 

Cumulative view of the Inch Cape WTGs and OSPs 
with cluster of existing and proposed wind farms 
located on Hill of Garvock. 

 3. Beach Road, Kirkton, St 
Cyrus (24.10 km) 

Extensive view over Montrose Bay from well-used car 
park adjacent to coastal footpath. 

 4. Cairn o’ Mount (42.88 km) Recognised scenic viewpoint on B974 between the 
Howe of the Mearns and Deeside with expansive view 
over surrounding areas. 

 5. Montrose (19.74 km) Popular tourist and recreational destination on the 
beach front; views encompassing Montrose Bay and 
Scurdie Ness Lighthouse. 

 6. Braehead of Lunan (18.93 
km) 

Extensive views across Lunan Bay to Red Head; 
located on National Cycle Network (NCN) Route 1. 

 7. Brechin (31.16 km) Representative of views of the Inch Cape WTGs and 
OSPs which might be obtained from the outskirts of 
this important settlement.  

8. White Caterthun Hill Fort 
(38.29 km) 

Important cultural heritage site in upland foothills 
popular with walkers having extensive views over 
surrounding landscape. 

9. Minor Road South of 
Cairnconon Hill (27.39 km) 

Representative of inland views from this agricultural 
landscape within which the sea is visible. 

10. Clifftop Path North of 
Victoria Park (18.47 km) 

Popular clifftop path included to show more coastal 
context in a view of the Inch Cape WTGs and OSPs 
from Arbroath.  

11. Arbroath Signal Tower 
(19.63 km) 

Listed building with historic connection to the Bell 
Rock, now a museum. Public access to roof top 
platform not currently possible. 
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Viewpoint 
Number 

Viewpoint Location 
(distance to nearest Inch 

Cape WTG) 

Reason for Inclusion 

12. A92 East of Muirdrum 
(25.33 km) 

Representative of inland views from this agricultural 
landscape within which the sea is visible. Located on 
NCN Route 1. 

13. Dodd Hill (37.89 km) Popular with hill-walkers having extensive view over 
surrounding landscape. 

14. Carnoustie (26.45 km) Popular destination for tourists, day-trippers and local 
residents, adjacent to golf course and beach. 

15. Dundee Law (43.45 km) Recognised scenic viewpoint in centre of Dundee with 
extensive views over the surrounding landscape. 

16. Tentsmuir (33.16 km) Well-visited beach adjacent to Tentsmuir Forest. 
Located close to NCN Route 1 and Fife Coastal Path. 

17. Strathkinness (39.14 km) Representative of inland views from this agricultural 
landscape within which the sea is visible. Located on 
NCN Route 1. 

18. St Andrews, East Scores 
(34.53 km) 

Representative of views from seafront of St Andrews. 
Popular with tourists and local residents. Located on 
Fife Coastal Path. 

19. Largo Law (47.92 km) Popular with hill-walkers having extensive view over 
surrounding landscape. 

20. B9131 South of Dunino 
(35.52 km) 

Representative of inland views from this agricultural 
landscape within which the sea is visible. 

21. Kingsbarns (29.86 km) Representative of inland views from this agricultural 
landscape within which the sea is visible. 

22. Anstruther Easter (35.50 
km)  

Representative of views from the coastal villages of 
the East Neuk. On Fife Coastal Path and popular with 
tourists and day-trippers. 

23. Fife Ness, Lochaber Rock 
(27.37 km) 

Easternmost point in Fife. Located on Fife Coastal 
Path and popular with tourists and other visitors. 
Small settlement nearby. 

24. Isle of May (33.50 km) A National Nature Reserve (NNR) and tourist 
destination popular with day-trippers, which provides 
a proxy for seaborne views. 
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Viewpoint 
Number 

Viewpoint Location 
(distance to nearest Inch 

Cape WTG) 

Reason for Inclusion 

25. Dunbar (50.33 km) Representative viewpoint on East Lothian coastline. 
Located on John Muir Way. Visited by residents and 
recreational users. 

 

36 The selected viewpoints are considered to be representative of the main sensitive receptors 

or receptor groups in the SLVIA Study Area. The viewpoints have also been checked against 

the cumulative ZTVs for existing/consented and application scoping stage wind farms within 

the SLVIA Study Area in order to ensure that they provide representative coverage of 

potential cumulative visibility and related effects. 

37 Analysis of the potential effect on seascape or landscape character and visual amenity at 

each of the viewpoints, arising from the Inch Cape WTGs and OSPs has been carried out. This 

analysis has involved the production of computer generated wirelines and in some cases 

photomontages, to predict the views of the WTGs from each of the agreed viewpoints. The 

existing and predicted views from each of these viewpoints have been analysed to identify 

the magnitude of change and the residual effect on seascape and landscape character and 

visual amenity based on field work as well as desk based assessment.  

38 Finally, an assessment of the significance of the residual effect has been carried out to 

determine the predicted impact of the Inch Cape WTGs and OSPs in this locality in relation 

to seascape and landscape character and visual amenity. The significance of a seascape, 

landscape or visual effect is a function of the sensitivity of the affected seascape, landscape 

or visual receptor, and the magnitude of change that will occur as a result of the Inch Cape 

WTGs and OSPs. 

16.4.7 Desktop Survey 

39 A review of existing seascape, landscape and visual context has been undertaken with 

reference to existing character assessment, SNH guidance, planning policies and mapping 

information. The following sources were consulted in order to compile the baseline 

information: 

 Scottish Planning Policy (Scottish Government, 2010); 

 SNH Landscape Character Assessments; 

 An assessment of the sensitivity and capacity of the Scottish seascape in relation to 

offshore windfarms (SNH, 2005a); 

 Historic Scotland’s (2012) The Inventory of Gardens and Designed Landscapes in 

Scotland; 

 Ordnance Survey Maps;  
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 Aerial photography; and 

 Consultation with SNH, and other consultees as listed in Section 16.3.  

16.4.8 Field Survey 

40 The SLVIA Study Area was visited during August 2011, January and December 2012, and 

January 2013, in periods of reasonably fine and clear weather, to verify seascape, landscape 

and visual receptors and related effects. The assessment has been carried out on the basis of 

clear visibility and maximum anticipated brightness. 

16.5 Assessment Methodology 

41 The aim of the SLVIA is to identify, predict and evaluate potential impacts arising from the 

Inch Cape WTGs and OSPs. This section highlights how the SLVIA methodology uses the 

framework outlined in Section 4.4 and builds upon the principles to undertake the SLVIA 

assessments. 

42 Wherever possible, identified impacts are quantified, but the nature of seascape, landscape 

and visual assessment also requires interpretation by professional judgement.  

43 In order to provide a level of consistency to the assessment, seascape/landscape sensitivity 

and the prediction of magnitude of change, are based on pre-defined criteria as outlined in 

this section. These criteria are derived from the Guidelines for Landscape and Visual Impact 

Assessment (Landscape Institute and IEMA, 2002), as refined for the purposes of offshore 

wind farm assessment, and also taking account of SNH guidance detailed in Section 16.2. 

16.5.1 Impact Assessment 

44 The assessment of significance (sensitivity and magnitude) involved site specific field work to 

consider the potential impacts on all of the identified receptors included in the assessment. 

This field work was supplemented by reference to a range of illustrative material including 

photography, ZTVs, and electronically generated wireline representations of the predicted 

views at each of the 25 viewpoint locations included in the assessment. The nine viewpoint 

locations closest to the Inch Cape WTGs and OSPs are illustrated with a photomontage in 

addition to wireline visualisations.  The viewpoint visualisations are presented in Figures 

16.35 – 16.59 presented in Appendix 16G.  

45 The potential landscape and visual impacts arising during the operational phase of the Inch 

Cape WTGs and OSPs have been assessed in two ways: 

 analysis of the ZTVs to provide a general overview of the predicted visibility of the Inch 

Cape WTGs and OSPs from the different distances within the SLVIA Study Area. This 

analysis is contained within Appendix 16B; and 

 assessment of the potential landscape and visual effects at 25 selected viewpoints. 

Descriptions of the existing and predicted view at each viewpoint together with a 

description of the predicted effects are contained in Appendix 16C. 
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16.5.2 Receptor Sensitivity  

46 The sensitivity of the landscape to changes is defined as high, moderate or low based on 

professional interpretation of a combination of parameters including: 

 the value placed on the landscape as defined by designation or other identifiable form of 

recognition; 

 the scale and pattern of the landscape and its elements/features; 

 the simplicity or complexity of the landscape; 

 the nature of skylines; 

 landscape quality or condition, including presence of any detracting features; 

 existing land-use; 

 visual enclosure/openness of views and distribution of visual receptors; and 

 the scope for mitigation, which would be in character with the existing landscape. 

47 Seascape sensitivity is judged according to a series of criteria that were developed, based on 

those used in An assessment of the sensitivity and capacity of the Scottish seascape in 

relation to offshore windfarms (SNH, 2005a), to define sensitivity to offshore wind farm 

development. These were modified to include aspects of seascape covered in Guidance on 

Landscape/Seascape Capacity for Aquaculture (SNH, 2008). The sensitivity of the seascape to 

changes is defined as high, moderate or low based on professional interpretation of a 

combination of parameters including: 

 scale and openness of the seascape; 

 form, whether complex and intricate or simple; 

 degree of settlement; 

 pattern and number/character of focal points; 

 lighting, whether dark or well-lit; 

 degree and perception of movement in the seascape; 

 aspect, for example, whether coastal views are aligned towards open sea or inner firths; 

 experiential qualities of the seascape such as seclusion, busyness, strong maritime 

connections, etc.; 

 degree of exposure; 

 process and dynamics; 

 quality and condition;  

 whether seascape quality is recognised by any designations; and 

 what development or other pressures are present. 
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48 It should be noted that the seascape or landscape sensitivity assessed at each of the 

representative viewpoints is not necessarily the same as that identified as the overall 

sensitivity for the seascape or landscape character area within which the viewpoint is 

located.  Thus if the key characteristics of the seascape or landscape at, and seen from, a 

viewpoint location are different from the key characteristics of the overall seascape or 

landscape character area, it may be assessed as being of a different sensitivity at the 

particular viewpoint location.  

49 This assessment considers landscape and seascape sensitivity in relation to indirect effects 

arising from development outwith the particular landscape or seascape character area in 

question. Sensitivity is defined as high, moderate or low in accordance with Table 16.4 

below. 

Table 16.4: Seascape or Landscape Sensitivity 

Sensitivity of Receptor Seascape or Landscape Resource 

High A seascape or landscape of particularly distinctive character, which 
may be nationally designated for its scenic quality or where its key 
characteristics have limited resilience to change. 

Moderate A seascape or landscape of notable character or where its key 
characteristics have some/moderate resilience to change. 

Low A seascape or landscape which is of low/poor scenic quality or where 
its key characteristics are such that they are resilient to change. 

 

16.5.3 Viewpoint Sensitivity 

50 Viewpoint sensitivity is defined as high, moderate or low based on an interpretation of a 

combination of parameters, as follows: 

 location and context of the viewpoint; 

 land use or main activity at the viewpoint; 

 frequency and duration of use; 

 seascape or landscape character and quality of the intervening seascape or landscape; 

and 

 importance of the view (which may be determined with respect to its popularity or 

number of affected people, its appearance in guidebooks, on tourist maps and the 

facilities provided for its enjoyment and references to it in literature and/or art). 

51 In relation to land use at the viewpoint, visual sensitivity is defined in Table 16.5 below. 
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Table 16.5: Visual Sensitivity in Relation to Main Activity at Viewpoint 

Sensitivity of Receptor Visual Resource or Amenity 

High Locations frequented by viewers with proprietary interest and 
prolonged viewing opportunities such as at residential properties or 
at popular recreational destinations, including views obtained by 
recreational cyclists on recognised national cycle routes. 

Moderate Locations frequented by viewers with a moderate interest in their 
environment; people travelling through the landscape in a motorised 
vehicle or at recreational facilities, where the main focus of activity is 
not on the surroundings. 

Low Locations frequented by viewers with a passing interest in their 
surroundings and whose interest is not specifically focussed on the 
scenery, e.g. at working premises. 

 

16.5.4 Magnitude of Change 

52 The magnitude of change arising from the Inch Cape WTGs and OSPs at any particular 

viewpoint is described as high, moderate, low or negligible based on the interpretation of a 

combination of parameters, as follows: 

 distance of the viewpoint from the Inch Cape WTGs and OSPs; 

 duration of the predicted impact; 

 extent of the Inch Cape WTGs and OSPs in the view (e.g. the horizontal angle subtended 

by it);  

 angle of view in relation to main receptor activity; 

 degree of contrast; 

 visual permeability of the Inch Cape WTGs and OSPs (i.e. extent to which views will be 

blocked or will be retained, albeit interrupted and altered); 

 background to the Inch Cape WTGs and OSPs; and 

 extent and nature of other built development visible. 

53 In the case of magnitude of change occurring within designated areas or along roads, 

railways or recreational routes, the proportion of the designated area or length of the route 

affected by the proposals is also a consideration. 

54 The criteria utilised in ascribing magnitude of change throughout this assessment are 

defined in Table 16.6 below. 
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Table 16.6: Magnitude of Change 

Magnitude of Change Definition 

High Total loss or considerable alteration to key elements, features or 
characteristics of the seascape/landscape character or view, resulting 
in a substantial change to the baseline condition. 

Moderate Partial loss or alteration to one or more key elements, features or 
characteristics of the seascape/landscape character or view. Change 
perceived as a partial or localised change within a broader, unaltered 
context. 

Low Limited loss or small alteration to one or more key 
elements/features/characteristics of the existing seascape/landscape 
character or view. Change is discernible but underlying landscape 
character or view composition will be similar to baseline. 

Negligible Very limited or imperceptible loss or alteration to one or more key 
elements/characteristics of the baseline. Change may be barely 
distinguishable. 

 

16.5.5 Significance of Effects 

55 Significance of effects is determined by the sensitivity of receptors and the predicted 

magnitude of change.  For the purposes of this assessment seascape, landscape or visual 

effects which are major or moderate/major are considered significant. 

Table 16.7: Significance of Effects 

Magnitude 

of Impact 

Sensitivity of resource/receptor 

 Low Moderate High 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 
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56 The matrix is not used as a prescriptive tool, and the methodology and analysis of potential 

effects at any particular location must allow for the exercise of professional judgement. Thus 

in some instances a particular parameter may be considered as having a determining effect 

on the analysis. 

16.6 Cumulative Seascape, Landscape and Visual Impact Assessment Methodology 

57 The SLVIA firstly considers the additional effect of the Inch Cape WTGs and OSPs in 

conjunction with existing and consented wind farms as these are already, or will become, 

part of the landscape and/or seascape. The cumulative assessment then proceeds to 

consider the additional effect of the Inch Cape WTGs and OSPs in conjunction with existing 

and consented wind farm developments, together with application and scoping stage wind 

farm developments (i.e. those for which applications have been or may be submitted to the 

relevant authority). Application stage developments include ones for which planning 

applications have been submitted or where an appeal is in progress. Refused applications 

which are within six months of the refusal decision are also included. Only scoping stage 

developments with a particular relevance to the Inch Cape WTGs and OSPs (for example 

those in coastal locations) have been considered in the assessment.  As agreed with SNH, 

because there is considerable uncertainty about the number, dimensions and locations of 

turbines which may be constructed in Phases 2 and 3 of Firth of Forth Round 3 Zone, the 

maximum potential horizontal extent of these turbines has been indicated on wirelines for 

information purposes only, and they have not been considered in the assessment due to 

aforementioned levels of uncertainty regarding these potential developments. 

16.6.1 Cumulative Effects on Seascape and Landscape Character 

58 Cumulative effects on seascape and landscape character arise from two or more wind farm 

developments introducing new features into the seascape or landscape. 

16.6.2 Cumulative Effects on Visual Amenity 

59 Cumulative effects on visual amenity consist of combined and sequential visibility of wind 

farms in the SLVIA Study Area.  

60 Combined visibility occurs where it is possible to see two or more developments from a 

single location. Combined visibility may either be in combination (where several wind farms 

are within a single arc of vision i.e. approximately 90°) or in succession (where wind farms 

occur in several arcs of vision at the same location). Sequential effects occur where there is 

visibility of one or more wind farms from any route through the landscape: for example, 

from roads or footpaths. These definitions are based on SNH guidelines Assessing the 

Cumulative Impact of Onshore Wind Energy Developments (March 2012a). 
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16.6.3 Cumulative Magnitude of Change 

61 In addition to the above the following criteria are considered in order to determine 

cumulative impacts: 

 the number of existing, consented and/or proposed wind farms visible; 

 the distance to each of the existing, consented, and/or proposed wind farms from 

receptor locations; 

 the direction of each wind farm in relation to other wind farm developments and the 

viewpoint;  

 the horizontal subtended angle (HSA) of the view occupied by each wind farm (i.e. the 

angle between the left hand visible WTG and right hand visible WTG in each wind farm; 

 the frequency and duration of cumulative visibility; and 

 in the case of seascape and landscape character areas, landscape designations and 

transportation/recreational routes, the proportion of the area or route subject to 

cumulative views. 

62 The criteria utilised in ascribing magnitude of cumulative change throughout this assessment 

are defined in Table 16.8 below. 

Table 16.8: Magnitude of Cumulative Change 

Magnitude of 
Change 

Definition 

High 
The Inch Cape WTGs and OSPs would represent a considerable increase in the 
proportion of the seascape/landscape or view affected by wind farm 
developments.  

Moderate 
The Inch Cape WTGs and OSPs would represent a notable increase in the 
proportion of the seascape/landscape or view affected by wind farm 
developments. Moderate cumulative change equates to a localised change 
within an otherwise unaltered context. 

Low 
The Inch Cape WTGs and OSPs would represent a minor addition to the 
proportion of the seascape/landscape or view affected by wind farm 
developments. The change would be discernible, but the original baseline 
conditions would be largely unaltered. 

Negligible 
The Inch Cape WTGs and OSPs would represent a barely discernible addition to 
the proportion of the seascape/landscape or view affected by wind farm 
developments. The baseline condition of the seascape/landscape or view would, 
for all intents and purposes, be unaffected. 
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63 In carrying out the CSLVIA, consideration has been given to cumulative effects arising from 

combined and/or consecutive (concurrent) visibility (where the observer would be able to 

see two or more wind farm developments from one viewpoint location), and sequential 

effects (where a number of wind farm developments would be visible individually or 

simultaneously over a sequence of connected viewpoints, such as would be found along a 

road or footpath).  

16.7 Nature of Effects 

64 Aside from direct effects on seascape character experienced within and adjacent to the 

Development Area, the effects on seascape and landscape character will be indirect as they 

will mostly be experienced by land-based receptors at least 15.4 km from the Inch Cape 

WTGs and OSPs (this being the distance between the nearest WTG within the Development 

Area and the closest point on the coast). The effects will be long-term but reversible. 

65 Throughout the SLVIA, the effects of the Inch Cape WTGs and OSPs on seascape and 

landscape character have been assessed in relation to the key characteristics of each 

seascape character area or landscape character type (and associated areas) predicted to 

have visibility of the Inch Cape WTGs and OSPs. 

66 This chapter assesses the effects on seascape character arising from the introduction of fixed 

engineered structures and related components.  The existing seascape is an  open, extensive 

sea area, in which there are currently no, or very few, other fixed manmade structures 

visible. For the purposes of this assessment the effects resulting from the Wind Farm and 

OfTW are considered to be negative. It is, however, important to consider the nature of the 

proposed change in the context of the key characteristics of the seascape or landscape areas 

from which the Inch Cape WTGs and OSPs will be seen, and the extent to which these may 

be more, or less, sensitive to change of the nature associated with offshore wind farms and 

accordingly, more, or less, able to accommodate the predicted changes. 

67 In relation to the effects of wind farm development on visual amenity, there is a wide 

spectrum of opinion regarding the appearance of WTGs in the landscape which is well 

documented and has been reported in several research studies which have been undertaken 

in recent years to assess public attitudes to wind farms, and in particular whether wind 

farms discourage tourists. Chapter 22 Section 22.8.4 includes an assessment of the impact 

on tourism of eight existing Round 1 offshore wind farms. This assessment demonstrates 

that none of these offshore developments led to a negative effect upon onshore tourism or 

recreation. In addition, specific studies relating to visual amenity are outlined below:  

 University of the West of England Research (Aitchison, 2004) – Professor Aitchison 

undertook research to provide information for a public inquiry for a proposed wind farm 

development in North Devon in 2006. Part of this research involved the interviewing of 

379 visitors to areas around two wind farms in Cornwall and two in mid-Wales. Eighty 

seven per cent of the people interviewed considered that the development of a wind 

farm would neither encourage nor discourage them from visiting the area. Of the 

remaining 13 per cent, just over half thought that a wind farm would encourage them to 
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visit an area. The survey also found broad support for renewable energy schemes in 

general. These findings are supported by a more recent study relating specifically to 

tourism in Scotland (Aitchison, 2012). 

 British Wind Energy Association Survey (BWEA, 2002) – The BWEA, and the Scottish 

Renewables Forum (SRF), commissioned research into public attitudes to wind farms in 

Argyll, which has one of the highest concentrations of existing wind farms in the UK. The 

research clearly shows that tourists came to Argyll because of its high landscape value. 

When asked whether the presence of wind farms in Argyll made any difference to the 

likelihood of them visiting the area, the majority (91 per cent) maintained that it made 

no difference. Twice as many people said they would be ‘more likely’ to visit again than 

the amount who would be ‘less likely’ to visit. 

 Allegra Strategies (Allegra Strategies, 2007) - UK Attitudes to Energy Efficiency and 

Alternative Energy Sources. This March 2007 study reviewed UK consumer views on 

energy efficiency and alternative energy sources. It concluded that wind power was the 

most popular renewable energy source quoted. Over two-thirds (70.1 per cent) of 

respondents stated they would be happy to have a wind farm located near to them, 

compared to 17 per cent who would not. The clear majority (85.9 per cent) of 

respondents who had WTGs in their local area expressed positive feedback. 

 Scottish Government Report (Scottish Government, 2008) – A March 2008 report, The 

economic impact of wind farms on Scottish tourism found that three-quarters of people 

interviewed in person felt wind farms had a positive or neutral impact on the landscape. 

68 Therefore, whilst the predicted effects on visual amenity resulting from the Inch Cape WTGs 

and OSPs have been assessed, the assessment does not make a judgement as to the nature 

of these effects (whether positive, neutral or negative), given the aforementioned diversity 

and divergence of public opinion. 

16.7.1 Effects Scoped Out of SLVIA 

69 The potential effects of decommissioning are considered to be equivalent to, and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from the Department of Energy and Climate Change prior to 

implementation.  

70 Paragraph 188 of Scottish Planning Policy (2010) states that projects which are at scoping 

stage are not generally included in detailed cumulative assessment because their design may 

undergo substantial change before a formal planning application is made and there is 

considerable uncertainty about whether these projects will be built at all. 

71 However, SNH Guidance on the Cumulative Effect of Windfarms (2005b) advises that, 

despite this, a new wind farm proposal in the vicinity, and its associated cumulative impact, 

may well be regarded as an important material consideration which the planning authority 

may wish to take into account in arriving at its decision, but that it is for the planning 
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authority to decide on the weight to be attached to such a consideration. Within the SLVIA, 

the only scoping stage onshore development included is within a coastal location, at Port of 

Dundee. The list of developments to be included in the SLVIA was circulated to both SNH 

and local authority consultees (see Section 16.3 for details). Whilst various amendments 

were suggested and incorporated into the SLVIA, there was no request to include any other 

scoping stage developments in addition to Port of Dundee. 

16.7.2 Illustrative Tools 

72 A ZTV map illustrates the theoretical visibility of an object in the landscape. The phrase 

"theoretical visibility" is used to describe the result because the analysis does not take into 

account any landscape elements such as trees, woodland, buildings/man-made structures or 

localised landforms etc. The analysis is made on the basis of topography alone. The ZTVs are 

based on Ordnance Survey (OS) digital terrain data supplied as gridded height data at 50 m 

interval resolution. The visibility shown on the ZTVs is more extensive than actual visibility 

on the ground. Where the ZTV shows no visibility, it is predicted that no part of the Inch 

Cape WTGs and OSPs will be seen. The ZTV plans are shown in Figures 16.4 and 16.5 

contained in Appendix 16F. 

73 The ZTVs have been supplemented by a visibility analysis based on the digital terrain model, 

which provides details of the number, height of, and distance to, visible WTGs, as well as the 

HSA. In order to identify the wind farms to be included in the detailed CSLVIA, ZTVs were 

prepared for all existing, under construction, consented and application stage wind farm 

projects within 50 km of the Inch Cape WTGs and OSPs. These were analysed to identify the 

wind farms with which the Inch Cape WTGs and OSPs could interact to give rise to 

potentially significant cumulative effects, by examining the extent of simultaneous or 

sequential visibility and the likely affected receptors. The cumulative ZTVs are shown in 

Figures 16.11 to 16.22 contained in Appendix 16F. The paired ZTVs for developments that 

were discounted from the assessment at this stage are also presented for reference in 

Figures 16.60 to 16.119 also contained in Appendix 16F. 

74 The viewpoint assessment which is described below is illustrated by a range of tools 

including photographs, wirelines and photomontages. The photographs used to construct 

the photomontages have been taken using a digital camera with a 50 mm lens equivalent, 

which conforms with the recommendations of the Guidelines for Landscape and Visual 

Impact Assessment (Landscape Institute and IEMA, 2002) guidance because this lens size is 

considered to most closely represent the view obtained by the human eye. 

75 The wirelines have been generated based on the same OS digital data used to generate the 

ZTVs, and therefore illustrate the maximum extent of visibility, because they do not take 

account of the screening effect of local landform or vegetation. The wirelines show the Inch 

Cape WTGs in blue, existing and consented wind farms in green, application stage wind farm 

developments in red (including those at appeal stage, or refused, but where an appeal may 

occur), and scoping stage developments in purple. Where a wind farm consists of existing 

and consented components, all the WTGs are shown in the same colour.  However, the 



Human Environment 
SEASCAPE, LANDSCAPE AND VISUAL 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

16 

30 of 130 

different components are identified separately in the detailed analysis and related tables in 

the report where necessary. 

76 It should be noted that some variation may occur between the landform in the foreground 

of photographed views and the foreground terrain shown in a small number of wireline 

images. This is due to the interval of surveyed grid points in the Digital Terrain Model which 

results in the interpolation of levels between grid points. In order to remedy this and provide 

a better match to what is seen in the wireline visualisation and photograph, the viewer 

height in the visualisation software is sometimes raised using accurate spot heights taken 

from OS maps or other sources. Where this has occurred it is noted on the visualisation 

figure.  

77 The photomontages have been prepared by combining a wireline of the view of the Inch 

Cape WTGs and OSPs with the photograph of the existing view and rendering the image 

using a model of the WTGs. The resulting images should be viewed at a distance of 300 mm, 

preferably in the field at each viewpoint location, as noted on the visualisations, to most 

closely replicate the view which will be obtained from the viewpoint. 

78 The visualisations have been prepared to accord with the requirements set out in SNH’s 

Guidance (SNH 2006). 

Atmospheric Visibility and Assessment of Worst Case Effects 

79 It is important when assessing visibility of WTGs to consider atmospheric visibility by 

examining meteorological data for the area, particularly for offshore developments. For the 

purposes of this assessment, atmospheric visibility data collected at the Leuchars weather 

station is summarised in Graph 16.i.  

80 The data have been extrapolated to other locations within the SLVIA Study Area in order to 

assess for what proportion of time the Inch Cape WTGs and OSPs will be visible. For 

example, at the point closest to the WTGs, Red Head, the nearest WTG will be approximately 

15 km distant in an east south-easterly direction and the furthest WTG approximately 32 km 

away. The data indicates that some or all of the WTGs will be visible from this location for 

just under three quarters of the time. 

81 Field work to inform the Inch Cape SLVIA was undertaken along the west coast of Cumbria in 

October and November 2012 in order to look at the visibility and appearance of the Barrow, 

Ormonde and Walney 1 & 2 offshore wind farms constructed in the Irish Sea in recent years.   

The field work highlighted the extent to which changing weather conditions affects the 

visibility and appearance of an offshore wind farm. 

82 This assessment considers the worst case effects, in other words, those occasions when the 

WTGs will be fully visible and most prominent in the view, either appearing brightly lit by 

sunshine or silhouetted and standing out against a brighter backdrop. However, as 

demonstrated by the fieldwork described above, and apparent from the visibility statistics, 

with increasing distance from the Inch Cape WTGs and OSPs, there will be many days in the 

year when the WTGs and OSPs will not be visible from the shoreline at all. The residual 
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effects on seascape, landscape and visual amenity assessed therefore represent the 

maximum potential impacts which are likely to result from the Inch Cape WTGs and OSPs.  

16.8 Policy and Plans 

83 This section contains a brief review of planning policy specifically related to SLV issues. 

Marine Policy Statement 

84 The UK Marine Policy Statement was jointly published in March 2011 by all UK 

Administrations as part of a new system of marine planning being introduced across UK seas. 

The Policy Statement recognises that activities and development in marine and coastal areas 

may give rise to seascape effects, and recommends that marine plan authorities should 

consider potential impacts at a strategic level, liaising with terrestrial planning authorities 

where necessary, and utilising appropriate tools such as seascape and landscape character 

assessment. It also recommends that the authorities should have particular regard to 

development within or close to any nationally designated areas. 

National Marine Plan (Pre-consultation Draft) 

85 Scotland’s National Marine Plan: Pre-consultation Draft (NMP) was published in March 2011. 

The NMP will set out policies for the sustainable development of Scotland’s seas and it is 

intended that authorisations will be determined in accordance with the adopted NMP unless 

material considerations indicate otherwise. In relation to seascape/landscape, the pre-

consultation draft recommends that development in the marine environment should, in 

general, take into account the existing character and quality of the seascape, how highly it is 

valued and its capacity to accommodate change, with a particular focus on minimising 

negative impacts on National Scenic Areas (NSA). 

Scottish Planning Policy 

86 National planning policy for land use planning is contained within Scottish Planning Policy 

(SPP) – February 2010 which states that:  

“The design and location of any wind farm development should reflect the scale and 

character of the landscape. The location of turbines should be considered carefully to 

ensure that the landscape and visual impact is minimised.” (Paragraph 187) 

87 In relation to offshore wind development, SPP contains little specific guidance except to say 

that: 

“Off-shore renewable energy generation presents significant opportunities to 

contribute to the achievement of Government targets. Although the planning system 

does not regulate off-shore development, it is essential that development plans take 

into account the infrastructure and grid connection needs of the off-shore renewable 

energy generation industry. Development plans should identify appropriate locations 
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for facilities linked to the manufacture, installation, operation and maintenance of 

off-shore wind farms and wave and tidal devices.” (Paragraph 192). 

SNH Policy and Guidance 

88 SNH does not have a specific policy relating to offshore wind energy. Offshore wind 

development is covered by an overarching Policy on Renewable Energy (SNH, 2000) and in 

SNH (2004) Policy Statement 04/01 Marine Renewable Energy and the Natural Heritage: An 

Overview and Policy Statement. Landscape and seascape impacts are recognised as having 

the potential to be significant: 

“…as turbines are likely to be large (150m or taller), arrays of turbines may have a 

strong visual and land/seascape impact, reducing with distance from the coast. 

Areas of special landscape value require special consideration…Requirements for 

navigational lighting may lead to significant night-time impacts.” (Paragraph 32). 

89 Guidance on assessing the impact of offshore renewables on coastal landscape and seascape 

was published in March 2012 (SNH, 2012b) and SNH also offers advice and guidance on a 

case by case basis as referenced in Section 16.3 in the case of Inch Cape.  

Regional and Local Planning Policy 

90 The SLVIA Study Area incorporates six different local authority administrative areas: 

Aberdeenshire, Angus, Dundee City, Perth and Kinross, Fife and East Lothian. 

91 The parts of the SLVIA Study Area falling into Perth and Kinross, and East Lothian, are 

relatively small, and relatively distant from the Inch Cape WTGs and OSPs. Therefore they 

have not been included in this consideration of policy. For the purposes of this assessment, 

relevant development plans for Aberdeenshire, Angus, Dundee City and Fife have been 

considered. These are identified below in Table 16.9, together with landscape (or wind 

energy related) policies contained within. Local authorities will act as consultees on the 

application for consents for the Wind Farm and OfTW and are likely to use relevant parts of 

these policies to guide their consultation responses. 

Table 16.9: Regional and Local Development Plan Policies 

Local Authority Regional Plan Local Plan 

 
Plan Policy Plan Policy 

Aberdeenshire Aberdeen City 
and Shire 
Structure Plan 
2009 

No policies 
relating 
specifically to 
landscape or 
wind energy 

Aberdeenshire 
Local 
Development 
Plan 2012 

Policy 12: 
Landscape 
conservation 

Policy 13: 
Protecting, 
improving and 
conserving the 
historic 
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Local Authority Regional Plan Local Plan 

environment 

Policy 12: 

Aberdeenshire Council will plan for and promote the improvement and protection of all landscapes 
in Aberdeenshire by recognising and using landscape character areas. All the landscapes of 
Aberdeenshire are valuable assets and vulnerable resources, which are facing various pressures of 
change. We will use the Landscape Character Area framework as a basis for our future planning and 
management policy. We will also take into consideration particular opportunities, sensitivities and 
vulnerabilities of different landscapes, and make sure that the implications of development on 
these are managed in an appropriate and sensitive way. The way we will do this is set out in the 
following supplementary guidance: SG Landscape 1: Landscape character; and, SG Landscape 2: 
Valued views. 

Policy 13: 

Aberdeenshire Council supports the protection, improvement and conservation of the historic 
environment. There will be a presumption against development that would have a negative effect 
on the quality of these historic assets. Different parts of the historic environment require to be 
subject to specific guidance and controls to make sure that we maintain and improve their value. 
The way we will do this is published separately in the following supplementary guidance: SG 
Historic Environment 3: Historic Gardens and Designed Landscapes. 

 
Plan Policy Plan Policy 

Angus Dundee and 
Angus 
Structure Plan 
2001-2016 

TAYplan - 
Strategic 
Development 
Plan (SDP) 
2012 

Environmental 
Resources Policy 2: 
The Wider Natural 
Heritage 

Environmental 
Resources Policy 3: 
Coastal 
Development and 
Protection 

Environmental 
Resources Policy 
5a: Historic 
Environment 

Environmental 
Resources Policy 
10: Renewable 
Energy  

TAYplan Policy 6: 
Energy and Waste 
/ Resource 
Management 
Infrastructure 

Angus Local 
Plan Review 
(Adopted 2009) 

Policy ER5: 
Conservation of 
Landscape 
Character 

Policy ER20: 
Historic Gardens 
and Designed 
Landscapes 

Policy ER29: 
Coastal 
Development 

Policy ER34: 
Renewable 
Energy 
Developments 

Policy ER35: 
Wind Energy 
Development 
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Environmental Resources Policy 2:  

The Tayside Landscape Character Assessment 1999 (Scottish Natural Heritage), and Local 
Biodiversity Action Plans produced for Tayside and the Cairngorms area will constitute material 
considerations in determining development proposals and in providing for new development 
within Local Plans. Landscape capacity studies will be pursued as necessary to assist the allocation 
of land and the determination of applications of strategic importance. 

All developments must respect main features and characteristics of the natural heritage and should 
contribute to landscape restoration or improvement, biodiversity conservation and enhancement, 
environmental quality, and where appropriate, promotion of public enjoyment and understanding. 
Developers will be encouraged to incorporate positive environmental features that either enhance 
existing or create new habitat networks, such as native trees and woodlands; lochs, ponds, 
wetlands and watercourses; traditional field boundaries; unimproved grasslands; and coastal 
habitats. 

Environmental Resources Policy 3:  

Local Plans will establish a development framework to ensure the appropriate protection, 
enhancement and management of the area’s developed and undeveloped coast in support of the 
emerging Shoreline and Coastal Zone Management Plans.  

Development requiring a coastal location or contributing to the economic vitality of the area and 
consistent with policies elsewhere in the Plan will be directed to developed coast. 

Development proposals affecting undeveloped coast will only be considered where it can be 
demonstrated that there are no suitable alternatives, there is an overriding social or economic 
justification, and they are consistent with policies elsewhere in the Plan. 

There will be a presumption against development in areas known to be at risk from coastal erosion 
and/or tidal flooding, based on the information available to the Councils. Development proposals 
will only be considered within such areas where it can be demonstrated that there are no suitable 
alternatives, the development can be protected in an environmentally sensitive way without giving 
rise to similar problems elsewhere and without compromising other policies in the Plan. 

Environmental Resources Policy 5a:  

Local Plans will establish a policy framework to safeguard and enhance important features of the 
area’s historic environment as a means of conserving the diverse and distinctive qualities of 
Dundee and Angus. The historic environment of Dundee and Angus is a valuable, non-renewable 
resource which must be protected, conserved and enhanced. Local Plans shall identify these assets 
and include policies which : 

 protect the site and setting of listed buildings and scheduled ancient monuments; 

 protect other archaeological sites and sensitive areas. Where this is not feasible, proper 
recording and analysis shall take place; 

 protect and enhance conservation areas and historic gardens and designed landscapes. 
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Environmental Resources Policy 10:  

Proposals for renewable energy development will be favourably considered where they deliver 
quantifiable environmental and economic benefits and any significant or cumulative adverse 
impacts on the natural and historic environment, landscape and local communities can be 
satisfactorily addressed. 

Development proposals will be considered in the context of the wider environmental policies of the 
Structure Plan. Detailed criteria based policy, locational guidance and, where appropriate, areas of 
search for individual sources of renewable energy will be established by Local Plans. An 
Environmental Statement will be required for all large scale proposals or where development is 
likely to have significant effects on the environment. 

TAYplan Policy 6:  

A. Local Development Plans should identify areas that are suitable for different forms of renewable 
heat and electricity infrastructure and for waste/resource management infrastructure or criteria to 
support this; including, where appropriate, land for process industries (e.g. the co-
location/proximity of surplus heat producers with heat users). 

B. Beyond community or small scale facilities waste/resource management infrastructure is most 
likely to be focussed within or close to the Dundee and/or Perth Core Areas (identified in Policy 1). 

C. Local Development Plans and development proposals should ensure that all areas of search, 
allocated sites, routes and decisions on development proposals for energy and waste/resource 
management infrastructure have been justified, at a minimum, on the basis of these 
considerations: 

 The specific land take requirements associated with the infrastructure technology and 
associated statutory safety exclusion zones where appropriate; 

 Waste/resource management proposals are justified against the Scottish Government’s Zero 
Waste Plan and support the delivery of the waste/resource management hierarchy; 

 Proximity of resources (e.g. woodland, wind or waste material); and to users/customers, grid 
connections and distribution networks for the heat, power or physical materials and waste 
products, where appropriate; 

 Anticipated effects of construction and operation on air quality, emissions, noise, odour, 
surface and ground water pollution, drainage, waste disposal, radar installations and flight 
paths, and, of nuisance impacts on of-site properties; 

 Sensitivity of landscapes (informed by landscape character assessments and other work), the 
water environment, biodiversity, geo-diversity, habitats, tourism, recreational access and 
listed/scheduled buildings and structures; 

 Impacts of associated new grid connections and distribution or access infrastructure; 

 Cumulative impacts of the scale and massing of multiple developments, including existing 
infrastructure; 

 Impacts upon neighbouring planning authorities (both within and outwith TAYplan); and, 

 Consistency with the National Planning Framework and its Action Programme. 
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Policy ER5: 

Development proposals should take account of the guidance provided by the Tayside Landscape 
Character Assessment and where appropriate will be considered against the following criteria: (a) 
sites selected should be capable of absorbing the proposed development to ensure that it fits into 
the landscape; (b) where required, landscape mitigation measures should be in character with, or 
enhance, the existing landscape setting; (c) new buildings/structures should respect the pattern, 
scale, siting, form, design, colour and density of existing development; (d) priority should be given 
to locating new development in towns, villages or building groups in preference to isolated 
development. 

Policy ER20: 

Sites included in the “Inventory of Gardens and Designed Landscapes in Scotland”, and any others 
that may be identified during the plan period, will be protected from development that adversely 
affects their character, amenity value and historic importance. Development proposals will only be 
permitted where it can be demonstrated that: (a) the proposal will not significantly damage the 
essential characteristics of the garden and designed landscape or its setting; or (b) there is a proven 
public interest, in allowing the development, which cannot be met in other less damaging locations 
or by reasonable alternative means. Protection will also be given to non-inventory historic gardens, 
surviving features of designed landscapes, and parks of regional or local importance, including their 
setting. 

Policy ER29: 

New development requiring a coastal location will generally be directed toward the developed 
coast. Development proposals for the undeveloped coast will generally only be considered 
acceptable where it can be demonstrated that: 

 the proposal requires a coastal location; and 

 no other suitable alternative site exists within the developed coast; and 

 the social and economic benefits of the proposal outweigh the potential detrimental 
impact on the Angus coastal environment. 

In addition, all development proposals affecting either the developed or undeveloped coast will be 
assessed against the Angus Shoreline Management Plan and other relevant policies of this Local 
Plan. 

Policy ER34: 

Proposals for all forms of renewable energy development will be supported in principle and will be 
assessed against the following criteria: (a) the siting and appearance of apparatus have been 
chosen to minimise the impact on amenity, while respecting operational efficiency; (b) there will be 
no unacceptable adverse landscape and visual impacts having regard to landscape character, 
setting within the immediate and wider landscape, and sensitive viewpoints; (c) the development 
will have no unacceptable detrimental effect on any sites designated for natural heritage, scientific, 
historic or archaeological reasons; (d) no unacceptable environmental effects of transmission lines, 
within and beyond the site; and (e) access for construction and maintenance traffic can be achieved 
without compromising road safety or causing unacceptable permanent and significant change to 
the environment and landscape. 
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Policy ER35: 

Wind energy developments must meet the requirements of Policy ER34 and also demonstrate: (a) 
the reasons for site selection; (b) that no wind turbines will cause unacceptable interference to 
birds, especially those that have statutory protection and are susceptible to disturbance, 
displacement or collision; (c) there is no unacceptable detrimental effect on residential amenity, 
existing land uses or road safety by reason of shadow flicker, noise or reflected light; (d) that no 
wind turbines will interfere with authorised aircraft activity; (e) that no electromagnetic 
disturbance is likely to be caused by the proposal to any existing transmitting or receiving system, 
or (where such disturbances may be caused) that measures will be taken to minimise or remedy 
any such interference; (f) that the proposal must be capable of co-existing with other existing or 
permitted wind energy developments in terms of cumulative impact particularly on visual amenity 
and landscape, including impacts from development in neighbouring local authority areas; (g) a 
realistic means of achieving the removal of any apparatus when redundant and the restoration of 
the site are proposed. 

 
Plan Policy Plan Policy 

Dundee City Dundee and 
Angus 
Structure Plan 
2001-2016 

TAYplan - 
Strategic 
Development 
Plan (SDP) 
2012  

See above Dundee Local 
Plan Review 
2005 

Policy 77: 
Renewable 
Energy and 
Energy Efficiency 

Policy 77: 

The Council will continue to support the generation of renewable energy via the Waste to Energy 
plant in Dundee. Small scale wind energy developments will be favourably considered where they 
are consistent with other Environmental policies of the Plan, they do not necessitate ancillary 
developments that may have an adverse environmental impact, e.g. power lines, and where they 
have no significant adverse or cumulative effects on: (a) neighbouring residential occupiers, other 
uses or road safety by reason of visual disturbance, noise emission, shadow flicker, reflected light 
or electro-magnetic influences; (b) landscape; and (c) aircraft activity or known flight paths of 
migratory birds. Other small scale renewable energy and energy efficiency measures that benefit 
communities and households in Dundee will also be favourably considered where they are 
consistent with Environmental policies of the Plan. 
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Plan Policy Plan Policy 

Fife Fife Structure 
Plan 2006 - 
2026 

TAYplan - 
Strategic 
Development 
Plan (SDP) 
2012 

Policy R1: Wind 
Turbines 

See above for 
TAYplan policies 
which are relevant 

 

St Andrews and 
East Fife Local 
Plan (Adopted 
October 2012) 

Policy E11: 
Historic Gardens 
and Designed 
Landscapes  

Policy E19: Local 
Landscape Areas 

Policy I1: 
Renewable 
Energy 

Policy R1: 

In accordance with SPP6, local plans and local development plans will include spatial frameworks 
for wind farms over 20 megawatts to reflect the following: 

 areas of search where proposals for large and small scale wind farm development will be 
supported subject to specific proposals satisfactorily addressing all other material 
considerations. 

 areas designated for their national or international natural heritage value and green belts will 
be afforded significant protection from large scale wind farms. 

 the integrity of national or international designations should not be compromised. 

 cumulative impact will be assessed in all relevant cases, taking into account existing wind 
farms, those which have permission and those that are the subject of valid but undetermined 
applications. The weight to be accorded to undetermined applications will reflect their 
position in the application process. Where the limit of acceptable cumulative impact has been 
reached the area will be afforded significant protection. 

 outside the areas of search, wind farm proposals will be assessed against the following 
constraints, any positive or adverse effects on them and how the latter can be overcome or 
minimised: 

1. Historic environment; 

2. Areas designated for their regional and local natural heritage value; 

3. Tourism and recreational interests; 

4. Communities; 

5. Buffer zones; 

6. Aviation and defence interests; 

7. Broadcasting installations. 
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 Proposals affecting areas designated for their local and regional natural heritage value shall 
satisfactorily address any impacts on the particular interest that the designation is intended to 
protect but the designation shall not unreasonably restrict the overall ability of the plan area 
to contribute to national targets. 

 In all cases, applications for wind farms should be assessed in relation to criteria including as 
appropriate, grid capacity, impacts on the landscape and historic environment, ecology 
(including birds), biodiversity and nature conservation, the water environment, communities, 
aviation, telecommunications, noise and shadow flicker. 

Wind farm and individual turbine proposals will be considered in relation to the issues in policy R1 
and the Fife Landscape Character Assessment. The extent to which the considerations in the spatial 
framework will be relevant to proposals below 20 megawatts will be dependent on the scale of the 
proposal, its design, location and the landscape. 

Policy E11: 

Development affecting Historic Gardens and Designed Landscapes shall protect, preserve, and 
enhance such places and shall not impact adversely upon their character, upon important views to, 
from or within them, or upon the site or setting of component features which contribute to their 
value. 

Policy E19: 

Development proposed within a Local Landscape Area or outwith the boundary but which may 
impact upon the designated area will only be permitted where it has no significant adverse effect 
on the identified landscape qualities of the area and/or its overall landscape integrity and setting. 
Proposals must demonstrate, through form, scale, layout, detailing, siting, design, materials, and 
landscape treatment, how the development will contribute to the conservation, restoration or 
enhancement of the Local Landscape Area and its associated landscape character and qualities. 

Policy I1: 

A range of technologies for renewable energy generation, including micro-renewables, will be 
encouraged. Renewable energy developments will be supported provided that: (a.) there is no 
significant adverse impact on local communities and/or the built and natural environment; (b.) they 
provide employment opportunities, particularly diversification of the rural economy; and (c.) they 
make use of brownfield or contaminated land, where possible. All proposals will be required to 
provide detailed information on associated infrastructure required; including roads and grid 
connections, impact during construction and operational phases of the development, including 
visual and environmental impact, noise, and odour issues; and provisions for the restoration of the 
site. All new developments should make a positive contribution to environmental quality by 
incorporating on-site zero and low carbon technologies contributing at least an extra 15% reduction 
in CO2 emissions beyond the 2007 Building Regulations carbon dioxide emissions standard. All new 
renewable energy developments should take account of any potential impact on sport and 
recreation interests. Proposals for combustion of biomass, composting, landfill gas and other 
technologies will be supported where: (d.) they make use of brownfield or contaminated land; or 
(e.) they provide rural employment opportunities and are consistent with other Development Plan 
policies. Biomass fuel processing and energy production facilities will be supported where it can be 
demonstrated that generating efficiency will be enhanced by co-location and, subject to 
transportation impact, siting and design. Proposals to abstract geothermal energy from 
groundwater and other sources will be supported throughout Fife provided that the drilling, 
engineering and abstraction operations do not: (f). cause unacceptable impacts on the built and 
natural environment, and residential and other sensitive properties; and (g.) do not cause pollution 



Human Environment 
SEASCAPE, LANDSCAPE AND VISUAL 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

16 

40 of 130 

Local Authority Regional Plan Local Plan 

of groundwater. Proposals for hydro power developments will be supported throughout Fife’s river 
network provided that they do not cause damage to fisheries, fish and other aquatic life within the 
river catchment. Proposals for using solar panels will be supported provided that they comply with 
Development Plan policy and Planning Customer Guidelines. 

 

Supplementary Planning Guidance and other Guidance Documents 

92 Most local authorities have prepared supplementary planning guidance (SPG) and other 

guidance documents relating to wind energy, as it has been a requirement for local plans 

and local development plans to include spatial frameworks for wind farms over 20 

megawatts. However, these relate primarily to onshore developments. A list of relevant 

SPGs and other guidance documents is shown in Table 16.10 below. 

Table 16.10: Local Authority SPGs and Other Guidance Documents 

Local Authority Document 

Aberdeenshire The Renewable Energy Strategy - A Strategy to Promote the 
Generation of Energy from Renewable Sources (December 
2004). 

Use of Wind Energy in Aberdeenshire Part One – Guidance for 
Developers (August 2005a).  

Use of Wind Energy in Aberdeenshire Part One - Guidance for 
Developers: Addendum Broad Areas of Search for Wind Farms 
(January 2009, updated May 2009). 

Use of Wind Energy in Aberdeenshire Part Two – Guidance for 
Assessing Wind Energy Developments (August 2005b). 

Angus Angus Windfarms Landscape Capacity and Cumulative 
Impacts Study (September 2008). 

Dundee City No SPGs relating specifically to WTGs in the landscape. 

Fife Fife Wind Energy Supplementary Planning Guidance (SPG) 
(2008 updated June 2011). 

 

93 Of these guidance documents, only the Fife Wind Energy SPG specifically refers to offshore 

wind farms. The guidance recognises that ultimately the Scottish Government will be 

responsible for determining consents under Section 36 of the Electricity Act 1989 and for 

reviewing environmental statements for the offshore wind proposals. However, Fife Council 

will be a key consultee in all proposals brought forward. 
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94 Policy R3 – Offshore Activities (Fife Wind Energy SPG, 2011), states that: 

“Fife Council will support offshore renewable energy development provided that it 

does not have a significant adverse effect on local maritime activities, including 

shipping, fishing, leisure sailing, diving, on the natural environment including marine 

habitats and birds, on pipelines, on research activities and on the historic marine 

environment.” 

16.9 Design Envelope and Embedded Mitigation 

16.9.1 Design Sensitivity Analysis 

95 Design sensitivity analysis was carried out by FTOWDG in respect of three different generic 

design concepts for the three offshore wind farm developments comprising the Inch Cape 

Offshore Wind Farm, Neart na Gaoithe and Firth of Forth Phase 1 offshore wind farms. For 

each of the three developments, three different WTG dimension scenarios were provided by 

the respective developers, as follows: 

 maximum height of WTGs, with related maximum spacing requirements; 

 intermediate height of WTGs, with intermediate spacing requirement; and 

 minimum height of WTGs, with minimum spacing requirements. 

96 Layouts were generated on the basis of these WTG dimension scenarios based on three 

different generic design concepts for the placement of WTGs, as follows: 

 regular grid; 

 offset grid; and 

 series of arcs. 

97 All three WTG dimension scenarios were modelled with ReSoft’s Windfarm software for the 

respective wind farms and then wirelines produced from the three agreed “design” 

viewpoints of: 

 Arbroath – grid reference: 365910, 741080; 

 Fife Ness - grid reference: 363842, 709766; and 

 St Abb’s Head – grid reference: 391235, 669167. 

98 These three locations were chosen on the basis of providing a reasonable “spread” of 

viewpoint locations across the amalgamated cumulative study areas for the three offshore 

wind farms. 

99 The wirelines were then reviewed by landscape consultants from Land Use Consultants, 

Pegasus Planning Group Limited and SLR Consulting Limited. Each landscape architect 

recorded independently their ranking of the layouts as predicted to be seen in the wirelines 

from each viewpoint. Ranking was assessed in relation to the extent to which the layouts 

demonstrated the most balance, coherence and greatest degree of “legibility”. The ranking 
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was not unanimous for each viewpoint; however, there was a preference firstly for the least 

“busy” layouts which derived from the maximum height WTG scenarios which resulted in 

greater spacing between WTGs, as well as a slight visual preference for the offset grid 

layout.  

100 On this basis, this SLVIA has assessed what is assumed to be the worst case scenario, with 

the tallest WTGs on a regular grid layout. The maximum number of WTGs within the 

Development Area is 213 for the small, medium or large. The orientation of the grid across 

the Development Area is a product of the direction of the prevailing wind at this location 

and is therefore designed to optimise the generating capacity of the Wind Farm. 

101 Three options for WTG size are included in the Design Envelope as shown in Table 16.11 

below. Figure 16.8 shows a comparative ZTV for the three heights and indicates only minor 

variations in the extent of theoretical visibility between the smallest and largest WTG. The 

larger WTGs will be theoretically visible from a slightly greater area of the inland landscape; 

however the extent of visibility along the coastal edge will not materially vary from case to 

case. 

Table 16.11: WTG Options 

 
Small Medium Large 

 Approximate Maximum Hub Height (m, LAT) 92 109 129 

 Approximate Maximum Blade Tip Height (m, LAT) 152 186 215 

 

102 The WTGs will be laid out within the Development Area in a configuration which optimises 

performance and takes account of environmental and technical constraints. The closest 

average spacing between WTGs will be 820 m, resulting in a maximum number of WTGs, of 

any size, of 213. WTGs will be laid out using either regular or offset grid spacing (see Chapter 

7). The worst case assessment scenario assumes a maximum number of 213 WTGs with a 

blade tip height of 215 m arranged in a regular grid.  

103 Fieldwork surveys undertaken in relation to existing offshore wind farms located off the 

Cumbria coastline (Barrow, Walney 1 & 2, and Ormonde Offshore Wind Farms) suggests that 

jacket substructures (as used at Ormonde) tend to increase the visual contrast of the WTGs, 

although they will not lead to an increase in the overall extent of visibility of the Inch Cape 

WTGs and OSPs. However, it is recognised that Ormonde Offshore Wind Farm is closer to 

the adjacent coastline (approximately 9.5 km) than is the case with the Development Area. 

Due to technical constraints in the modelling software it has not been possible to include 

jacket foundation structures within the visualisations. However, a ZTV plan has been 

produced to show areas from which there will be no theoretical visibility of the foundation 

structures due to the effects of distance and curvature of the earth, as shown on Figure 16.5. 
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104 The number of OSPs required will depend on whether the offshore transmission system is 

AC or DC. The worst case scenario will require five OSPs. The visible part of the platforms will 

consist of a substructure similar to that used for the WTGs and a “topside”, which is a 

structure housing the transmission equipment. In order to account for various additional 

elements which may be attached to the topside, for example loading platforms at the sides 

and a crane and helideck on top, an overall maximum dimension of 100 m x 100 m x 70 m is 

assumed. Therefore 70 m is the maximum height of the OSPs (LAT). They will all be located 

on the perimeter of the Development Area with indicative positions shown in Chart 16.ii. 

This is an indicative layout and illustrates what is considered to be the worst case locations, 

where the potential visibility of the OSPs will be greatest. A ZTV plan indicating theoretical 

visibility of the Inch Cape OSPs is shown in Figure 16.9. The OSPs have not been included in 

wireline visualisations due to the limitations of the modelling software used; however, they 

have been shown indicatively – at the above locations – in the photomontages. An image of 

a typical OSP is shown in Chapter 7, Figure 7.27. 

105 Up to three met masts will also be installed within the Development Area. A typical offshore 

met mast is shown in Figure 7.44. However, these are not considered separately in the 

assessment nor shown on visualisations as they are not considered to add materially to any 

worst case effects. 

Lighting 

106 Throughout the construction, operation and maintenance of the Wind Farm and OfTW, 

navigation lighting for both maritime traffic and aviation will be provided on the WTGs and 

other offshore structures in accordance with relevant guidance and legislation. More detail 

on this can be found in Chapter 19: Shipping and Navigation, and Chapter 20: Military and 

Civil Aviation; however, in summary this lighting is likely to comprise the following elements. 

107 For maritime lighting, Significant Peripheral Structures (SPS) – which are the “corners” or 

other significant points on the periphery of Inch Cape Offshore Wind Farm – will be fitted 

with synchronised flashing yellow lights visible from all directions in the horizontal plane, 

with a range of not less than five nautical miles (9.26 km). In the case of a large or extended 

wind farm, the distance between these lights should not normally exceed three nautical 

miles (5.56 km). Selected intermediate structures on the periphery other than SPSs will also 

be marked with flashing yellow lights visible from all directions in the horizontal plane. The 

flash character and range of these intermediate lights will be different from those described 

above, with a range of not less than two nautical miles (3.70 km). Both types of light will be 

mounted below the lowest point of the arc of the WTG rotor blades and at a height of at 

least six metres above the highest astronomical tide (HAT). The range distances quoted here 

suggest that these lights do not need to be visible from the shore. However, in recent 

research (Argonne National Laboratory, 2011) marine navigational lighting has been 

observed at a distance of 21 km, which is within range of some coastal viewpoints in the 

assessment. It is assumed that these lights will not be visible beyond this distance. 

108 In regards to aviation lighting, selected Inch Cape WTGs on both the periphery and within 

the array will be fitted with two medium intensity red lights (2,000 Candela) as close as is 
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reasonably practicable at the top of the fixed structure, spaced so as to minimise the 

likelihood of blades temporarily obscuring both lights simultaneously in any direction. There 

may be a requirement for these lights to flash ‘W’ Morse code simultaneously and 

repeatedly, however, at the time of writing, the requirement is for steady red lights. The 

research quoted above reported that aviation lighting was visible at distances greater than 

39 km. 

109 Appendix 16C includes a description of how lighting may be seen from each representative 

viewpoint. It should be noted that the distances at which navigational and aviation lighting is 

predicted to be visible, in the 2011 research mentioned above, are likely to be maxima and 

would occur in clear weather conditions. As shown in the met data in Graph 16.i, visibility 

varies considerably throughout the average year which will affect the extent to which the 

lighting at the Development Area will be visible. It is considered that the effects of the 

lighting at the representative viewpoints would not be greater than the predicted effects on 

landscape character and visual amenity at each of the representative viewpoints. 

Chart 16.ii: WTG Layout Showing Indicative Locations of OSPs 

 

16.9.2 Design Envelope 

110 The potential development parameters and scenarios are defined as a Design Envelope and 

presented in Chapter 7: Description of Development.  The assessment of potential impacts 

on seascape, landscape and visual amenity is based upon the worst case scenario as 

identified from this Design Envelope, and is specific to the potential impacts assessed in this 

chapter.   
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111 Key parameters for the worst case scenario for each potential impact are detailed in Table 

16.12 and 16.13 below.   

Table 16.12: Worst Case Scenario Definition - Development Area 

Potential Impact Design Envelope Scenario Assessed  

Construction (and Decommissioning) 

Construction activities in the 
development area may affect key 
characteristics of seascape and/ or 
landscape character, landscape 
designations and visual amenity 

Maximum number of vessel movements and construction 
activities within development area.  

Operation 

Physical presence of WTGs, Met 
Masts and OSPs may affect 
seascape and/or landscape 
character, landscape designations 
and visual amenity. 

213 WTGs 215 m to  blade tip and 129 m to hub height 

Closest averaged down-wind spacing – 820 m 

Closest average cross-wind spacing – 820 m 

Jacket WTG foundations with sea level dimensions of 30 m x 
30 m; 

Three Met Masts – steel lattice structure 

Up to five OSPs 100 m x 100 m and up to 70 m height 

Indicative layout is shown in Chart 16.ii  

Night time lighting of 
development area may affect 
seascape and/or landscape 
character and visual amenity. 

Maritime and navigational lighting as described in Chapters 
19 and 20 and Section 7.14.   

 

Table 16.13: Worst Case Scenario Definition - Offshore Export Cable Corridor 

Potential Impact Design Envelope Scenario Assessed  

Installation 

Presence of installation vessels 
and related works, and trenching 
of cable at landfall location may 
affect seascape character area, 
designated landscape and visual 
amenity.  

Longest installation period and trenching across landfall by 
burial plough, mechanical rock wheel cutter or open 
trenching (assuming that horizontal directional drilling may 
be used but would not be visible). 
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16.10 Embedded Mitigation 

113 A range of embedded mitigation measures to minimise environmental effects are captured 

within the Design Envelope (see Section 4.4.1).  The assessment of effects has taken account 

of the following embedded mitigation measures: 

 WTGs will be placed in a regular grid subject to micro siting requirements; 

 WTGs will all be of similar dimensions to hub height and blade tip subject to WTG and 

substructure design and installation specification; 

 The WTGs will all be pale grey in colour with a semi-matt finish. This tends to reduce the 

distance over which the WTGs are visible, especially in dull or overcast conditions, which 

often occur. As offshore WTGs are often viewed against the sky, pale grey is the most 

appropriate colour as it is closest to that of the lower part of the sky under the most 

frequent UK weather conditions.   

16.11 Baseline Environment  

16.11.1 SLVIA Study Area 

114 Within the SLVIA Study Area, shown in Figure 16.1 and on all subsequent figures, the 

baseline environment includes the following receptors: 

 Seascape character areas as shown in Figure 16.2; 

 Landscape character types and associated areas as shown in Figure 16.2; 

 Landscape designations as shown in Figure 16.3; and 

 Visual amenity receptors including settlements (as shown in Figure 16.1), routes (as 

shown in Figure 16.7) and other recreational receptors. 

115 It is acknowledged that these groups of visual amenity receptors may be sub-divided and 

that there may be more categories of receptors, but for the purposes of the assessment, it is 

considered that the above categories cover the main groups of landscape and visual 

receptors in the SLVIA Study Area. 

16.11.2 Regional Context 

116 As noted in Section 16.4, the landward component of the SLVIA Study Area covers the 

administrative areas of six local authorities. Within the SLVIA Study Area, the coastline 

extends from Newtonhill (south of Aberdeen) through Stonehaven to Dundee, across the 

Firth of Tay before continuing around the coastal edge of East Fife to Largo where it extends 

across the Firth of Forth to North Berwick and Dunbar.  The SLVIA Study Area is shown on 

Figure 16.1. 

117 The SLVIA Study Area can therefore be broadly divided into two main areas:  

 The North East Coast, encompassing Aberdeenshire, Angus and Dundee; and, 
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 East Fife, incorporating the Firth of Tay. 

118 Additionally, there is a third area, with a much smaller landward component: 

 East Lothian, incorporating the Firth of Forth. 

119 The first area covers much of the Aberdeenshire coastline to the south of Aberdeen itself, 

incorporating the local centres of Stonehaven and Inverbervie as well as important tourism 

and recreational sites such as Dunnottar Castle, and St Cyrus National Nature Reserve. 

Inland is rural, centred on the major transport corridor of the A90. Between the coast and 

the A90 the land is broadly rolling with many low-lying hills of volcanic origin, including 

Bruxie Hill (216 m Above Ordnance Datum (AOD)). These hills physically contain the Howe of 

the Mearns, which forms a hill girt basin at the north eastern end of the wide valley of 

Strathmore, beyond Brechin. To the north, the Howe is overlooked by Strathfinella Hill (414 

m AOD) and its main town is Laurencekirk. 

120 The Angus coastline lies in closest proximity to the Development Area. It runs from 

Montrose Bay in the north to the outskirts of Dundee, including local centres at Montrose, 

Arbroath and Carnoustie. It also includes a number of tourism and recreation destinations 

such as Montrose Bay, Lunan Bay and Carnoustie Golf Course, together with important sites 

for nature conservation such as Montrose Basin and Barry Links. The A92 runs adjacent to 

the coast for much of its length, behind which is a largely agricultural and rolling hinterland 

continuing into the broad valley of Strathmore through which the A90 runs, connecting the 

local centres of Forfar and Brechin. To the west of Strathmore the ground rises in the area of 

the five Angus Glens, where the main land use is hill-farming, extending towards the distant 

summits of the Grampian Mountains. 

121 Dundee, the fourth largest city in Scotland, lies on the north bank of the Firth of Tay and is a 

regional employment and education centre for this part of the country. The Port of Dundee 

is used primarily in the provision of support services to the offshore oil and gas industries. 

The city is bisected by a line of hills stretching from Balgay Hill, through Dundee Law, to 

Gallow Hill.  

122 The Firth of Tay extends eastward from Perth opening into the North Sea beyond Buddon 

Ness in Angus and Tentsmuir Point in Fife. It contains a number of important nature 

conservation sites including the Firth of Tay and Eden Estuary Special Area of Conservation 

(SAC). 

123 Within East Fife, the coastline runs west to east from the Inner Firth of Tay past the Tay 

Bridge and Tayport, before rounding Tentsmuir Point and continuing south across the Eden 

Estuary, through St Andrews and along the rocky coastline to Fife Ness. Inland areas are 

largely rural, with low hills achieving a visual prominence which belies their height due to the 

general low-lying and undulating character of the land. Most larger settlements are located 

along the coastline, including St Andrews, with its famous university and golf courses. 

124 The Firth of Forth is the largest estuary on the east coast of Scotland. A number of large 

towns and settlements line its shores, many of them connected with heavy industry, 
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manufacturing and shipping. The SLVIA Study Area however only encompasses parts of the 

Outer Firth between Fife Ness and Dunbar. The northern coastline, in Fife, contains a 

number of small villages and towns, some with harbours and small scale fishing industry. 

Within the Firth itself are a number of small islands including the Isle of May and Bass Rock.  

125 Within East Lothian, the SLVIA Study Area covers a small part of the town of Dunbar and the 

adjacent Barns Ness. Further to the west it also incorporates land on the coastal edge of the 

broad peninsula which projects north into the Firth of Forth, from the headland of St 

Baldred’s Cradle, past Tantallon Castle, to the outskirts of North Berwick. 

16.11.3 Local Context and Shipping Movements 

126 Data showing shipping movements in and around the Development Area and within the 

SLVIA Study Area is described in Chapter 19 and in more detail in Appendix 19A: 

Navigational Risk Assessment Development Area. These show that the area of sea around 

the Development Area is well-used by a variety of vessels. During the period surveyed, the 

majority of vessel types crossing within a 10 nm (approximately 18.52 km) buffer zone 

around the Development Area were cargo vessels (29 per cent) and fishing vessels (27 per 

cent). Tankers and “other” vessels made up 15 per cent and 14 per cent of the traffic 

recorded respectively. The passenger vessels in the vicinity of the Development Area (which 

comprised four per cent of all survey traffic) were all cruise vessels, the majority of which 

were headed in and out of the Firth of Forth. Recreational vessels, also comprising four per 

cent of the recorded total, are also active around the Development Area, along the Angus 

and Fife coastlines, and within both the Firths Tay and Forth. In terms of facilities, the 

nearest club is the Arbroath Sailing & Boating club, 10 nm (18.52 km) to the west of the 

Development Area, with Montrose Sailing Club a similar distance to the north-west. The 

nearest marina to the Development Area is also at Arbroath. 

16.11.4 Landform and Hydrology   

127 Patterns of landform and watershed drainage within the SLVIA Study Area are clearly 

illustrated in Figure 16.1. Along the north-east coast section a generally rocky coastline with 

low cliffs, interspersed with wide sandy bays, backs onto an undulating agricultural 

hinterland of low rolling hills and depressions, with notable high points in the north around 

Bruxie Hill (217 m AOD) and the Hill of Garvock (277 m AOD), and in the south including the 

easternmost summits of the Sidlaw Hills, such as Craigowl Hill (455 m AOD) and Balkello Hill 

(397 m AOD), which overlook Dundee and the Firth of Tay. 

128 To the west of this rolling landscape is the broad valley of Strathmore running from north-

east to south-west between the Grampian Mountains and the Sidlaws. Within the southern 

half of Strathmore minor burns and streams drain into the River Isla which itself is a tributary 

of the River Tay. In its northern extents the main watercourses are the rivers North Esk and 

South Esk, which both drain into Montrose Bay, the latter via Montrose Basin which 

occupies an extensive area of low-lying land to the west of Montrose. Other notable 

watercourses include Bervie Water, which flows into the North Sea at Inverbervie, and 

Lunan Water which does likewise at Lunan Bay.  
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129 North-west of Strathmore, the Grampian Mountains rise through two of the five “Glens of 

Angus”, Glen Esk and Glen Lethnot. The foothills of the Grampians feature prominently in 

long-distance views westwards across the SLVIA Study Area, as they rise relatively abruptly 

from Strathmore. Notable summits include the Hill of Wirren (678 m AOD), with the Cairn o’ 

Mount being a popular elevated viewpoint (454 m AOD) adjacent to the B974. 

130 The Firth of Tay and Firth of Forth are the major hydrological features within the SLVIA Study 

Area. The former comprises the relatively narrow Inner Firth which runs east from Perth 

towards the Tay Bridge where it is pinched between Tayport and Broughty Castle. The inner 

Tay has extensive sediment flats together with the most extensive continuous stands of reed 

swamp in Britain. The outer Firth lies seaward of Broughty Ferry but includes large areas of 

sand flats off Tentsmuir Point in particular. 

131 The Firth of Forth is also divided approximately into an inner and outer section. The Inner 

Forth extends between the Kincardine and Forth Bridges but lies outwith the SLVIA Study 

Area. Further downstream the Forth widens out and the shores become sandy and rocky 

interspersed with fishing villages. Golf courses have traditionally been created on the sandy 

grassy links in Fife and East Lothian. Similar to the Tay, the Firth of Forth is an important area 

for both people and wildlife.  

132 Between the Tay and Forth lies the Eden Estuary which, apart from the main river channel, is 

exposed at low water and is an important site for nature conservation with its landscape of 

mudflats, sandbanks and saltmarshes providing habitats for various flora and fauna. 

133 The coastline of East Fife displays very different characters to the north and south of the 

Eden Estuary. Northwards, it is low-lying and sandy with extensive areas of forest at 

Tentsmuir. The hinterland here rises gently merging into a rolling landscape of low summits 

and depressions including Lucklaw Hill (190 m AOD). 

134 South of the Eden the sandy coastline continues east to the famous links at St Andrews 

beyond which the coastline becomes rocky with low cliffs backing onto shallow sloping and 

relatively sparsely populated agricultural land. Further inland the ground rises somewhat 

including the notable hills of Largo Law (290 m AOD) and Drumcarrow Craig (217 m AOD). 

The northern coast of the Outer Firth of Forth remains rocky but is interspersed with small 

sandy beaches and coves, with only limited areas of low cliff-edge. 

16.11.5 Land Cover and Land Use 

135 Land cover refers to the physical material at the surface of the land in question for example 

grass, tarmac, trees, bare ground, water. Land use is a description of how people actually 

utilise the land. This could include agricultural land use, urban land use, etc. The two terms, 

although clearly closely related, are distinct. 

136 Land use in the SLVIA Study Area is predominantly agricultural. It includes some of the most 

productive farmland in Scotland such as Strathmore, where soft fruits, potatoes and cereals 

predominate. It also includes large areas of pasture – both beef and dairy farming are 
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important on the rich pastures along the highland foothills. On higher ground with more 

marginal land, particularly within the Grampian Mountains, hill farming prevails. 

137 Within this matrix of agricultural land there are also many large scale commercial forests and 

plantations which form prominent features in the local landscape, particularly in the hills 

above Stonehaven (Fetteresso Forest, Drumtochty Forest), south of Brechin 

(Montreathmont Forest) and at Tentsmuir.  

138 Finally there are also large areas of urban development connected by an extensive highway 

network. Outside of the major regional and local centres, patterns of settlement are more 

scattered and settlement sizes smaller; nevertheless, with the exception of the upland areas, 

this is a well-settled landscape. Associated with the bigger towns and cities are more large-

scale industrial and commercial areas including both ports at Dundee and Montrose. 

16.11.6 Seascape Character Areas 

139 The baseline seascape character is described in detail in the Seascape Character Assessment: 

Aberdeen to Holy Island, included as Appendix 16D. This identifies and describes 21 regional 

seascape character areas of which 13 are located within the SLVIA Study Area as 

summarised in Table 16.14 below and shown in Figure 16.2. Following the characterisation 

process, a sensitivity rating of high, moderate or low was assigned to each regional seascape 

character area. The assessment of sensitivity considers the ability of each character area to 

accept change of the type proposed (i.e. offshore wind farm development), without 

detriment to key characteristics. As such it is a judgement of sensitivity to a specific type of 

change, rather than overall or inherent sensitivity. 

Table 16.14: Regional Seascape Character Areas 

Character Area Key Characteristics Sensitivity 

SA3 – Cove Bay to 
Milton Ness 

Long, generally linear and rocky coastline interspersed with 
small coves and beaches and settlements including 
Stonehaven and Inverbervie. 

Moderate 

SA4 – Montrose Bay Wide, sandy beach backed by line of dunes and grassland 
with cliffs at the National Nature Reserve (NNR) at St Cyrus. 
Port and town of Montrose at south end of Montrose Bay. 

High 

SA5 – Long Craig A low-lying headland with a rocky foreshore and sparsely 
settled agricultural hinterland. 

Moderate 

SA6 – Lunan Bay Wide, sandy beach with rocky headlands to the north and 
south, backed by dunes with woodland and shelter belts 
around Lunan. 

High 

SA7 – Lang Craig to 
the Deil’s Heid 

Rocky coastline including cliffs, sea stacks, blowholes, caves, 
wave cut platforms and arches, contrasting with agricultural 
hinterland. 

High 
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Character Area Key Characteristics Sensitivity 

SA8 – Arbroath to 
Monifieth 

Low lying coastal edge with extensive wave-cut platforms 
interspersed with sections of sandy beach, which are backed 
by areas of dunes in places; the coastline is extensively 
settled. 

Moderate 

SA9 – Dundee Settled coastal fringe centred on the urban developments in 
and around the City of Dundee. 

Low 

SA10 – Inner Firth of 
Tay 

Extensive intertidal mudflats and sandbanks with narrow 
coastal strip on south side and extensive low-lying 
agricultural land with the Carse of Gowrie to the north. 

Low 

SA11 – St Andrews 
Bay 

Long stretch of sandy coastline with expansive intertidal 
areas backed by extensive areas of dunes and forestry, 
includes links and town at St Andrews. 

High 

SA12 – St Andrews 
to Fife Ness 

Diverse coastal edge comprising small sandy bays, extensive 
wave-cut rock platforms, low cliffs and narrow, wooded 
dens, backed by gently undulating agricultural landscape. 

High 

SA13 – East Neuk of 
Fife 

A generally low lying, rocky coastline with distinctive red 
sandstone cliffs and soils, shingle beaches and attractive 
fishing villages centred on busy harbours. 

High 

SA14 – Kirkcaldy to 
Largo Bay 

Generally low lying coast with views to sea framed by 
headlands and large coastal settlements. 

Moderate 

SA17 – Eyebroughy 
to Torness Point 

Generally low-lying coast, with an alternation of rocky 
headlands and sandy pocket bays, backed by relatively 
unfragmented agricultural land and towns. 

Moderate 

 

16.11.7 Landscape Character Types and Associated Areas 

140 The landscape baseline for the SLVIA Study Area has been assessed and classified taking 

account of the following SNH LCAs: 

 SNH (1998) No. 102 South and Central Aberdeenshire (Environmental Resources 

Management);  

 SNH (1999a) No. 113 Fife (David Tyldesley and Associates); and 

 SNH (1999b) No. 122 Tayside (Land Use Consultants). 

141 Landscape character types and their associated areas are shown in Figures 16.2 and 16.2a. 

142 A sensitivity rating has also been assigned to each landscape character type, which occurs in 

locations within the SLVIA Study Area and has theoretical visibility of the Inch Cape WTGs 
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and OSPs as described in Table 16.15 below and set out in detail in Appendix 16A. The 

assessment of sensitivity considers the ability of each landscape character type and 

associated area(s) to accept change of the type proposed (i.e. offshore wind farm 

development), without detriment to key characteristics. As such it is a judgement of 

sensitivity to a specific type of change, rather than overall or inherent sensitivity. 

Table 16.15: Landscape Character Types 

Character Type Key Characteristics Sensitivity 

ABS2 – Agricultural 
Farmlands 

Medium to large scale agricultural landscape varying from 
the almost uniformly flat Howe of the Mearns to the 
undulating ridges of Hill of Garvock and Kincardine Plateau.  

Moderate 

ABS4 – Moorland 
Plateaux 

Large scale, open landscape featuring smooth rolling 
landform and rounded summits, extensive areas of heather 
moorland and grasses, and large areas of coniferous forest. 

Moderate 

TAY1 – Highland 
Glens 

Medium to small scale, sparsely settled and enclosed 
landscape which is dominated by the scale and proximity of 
surrounding mountains. 

High 

TAY3 – Highland 
Summits and 
Plateaux 

Large scale, open and exposed landscape with panoramic 
views to surrounding areas, with predominantly simple 
patterns of land cover and land use. 

Moderate 
to High 

TAY5 – Highland 
Foothills 

Overall medium scale landscape of steep whale-backed hills 
and valleys with scattered settlement and agriculture on 
lower ground. 

Moderate 
to High 

TAY8 – Igneous Hills Medium scale landscape of rounded hills dominated by 
grass moorland, with scattered settlement and agriculture 
on lower ground. 

Moderate 
to High 

TAY10 – Broad Valley 
Lowlands 

Overall medium scale, predominantly open and expansive 
landscape of rectilinear fields with scattered large 
farmsteads contrasting with neighbouring upland areas.  

Moderate 

TAY12 – Low 
Moorland Hills 

Medium scale landscape comprising a series of low-lying 
hills and ridges with extensive areas of coniferous 
plantation and scattered settlement. 

Moderate 

TAY13 – Dipslope 
Farmland 

Medium to large scale mostly open landscape with few 
settlements of any size, dominated by productive 
agricultural land with low woodland cover. 

Moderate 

TAY15 – Lowland 
Basins 

Medium scale open landscape comprising large, rounded 
estuarine basin surrounded by low-lying drained farmland 
with settlement concentrated in Montrose. 

Moderate 
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Character Type Key Characteristics Sensitivity 

FFE3 – Upland 
Foothills 

Medium to large scale transitional landscape forming 
distinctive backdrop to lowlands and having extensive views 
across other landscape types. 

Moderate 

FFE4 – Pronounced 
Volcanic Hills and 
Craigs 

Medium to large-scale, open landscape of distinctive hills 
rising above surrounding lowlands, with contrast between 
rugged hills and more intensively used lower slopes. 

Moderate 
to High 

FFE5 – Lowland Hills 
and Valleys 

Medium scale landscape of low hills and valleys comprising 
open farmland with extensive areas of woodland and 
regular pattern of farmsteads and larger settlements and 
towns. 

Moderate 
to High 

FFE6 – Lowland Open 
Sloping Farmland 

Large scale, open and exposed landscape with generally 
simple form and pattern of predominantly large-scale, 
open, sloping arable fields, with extensive seaward views in 
places. 

Moderate 

FFE7 – Lowland Dens Narrow and steeply sloping valleys with often semi-natural 
woodlands on the banks and valley sides; the tops of the 
Dens slope more gently to the surrounding farmland. 

Low 

FFE8 – Lowland 
Glacial Meltwater 
Valleys 

Medium to large-scale, open landscape of U-shaped valleys 
with intensive arable cultivation on valley floors contrasting 
with the mixed farming or grazing land on the rising slopes. 

Moderate 

FFE11 – Coastal Hills Medium to large scale landscape of undulating hills, 
influenced by proximity to the coast and comprising 
generally simple patterns of land use and land cover. 

Moderate 

FFE12 – Coastal 
Terraces 

Medium to large scale and mostly flat or gently sloping 
landscape with extensive views of the coast, comprising 
agricultural land interspersed with urban development. 

Moderate 

FFE15 – Coastal Flats Large-scale low-lying and exposed coastal landscape 
comprising mix of predominantly agricultural land and 
coniferous forestry with extensive seaward views. 

Moderate 

 

16.11.8 Landscape Designations 

143 The landscape baseline for the SLVIA Study Area also includes areas with theoretical visibility 

of the Inch Cape WTGs and OSPs, which are designated for the quality of their landscapes. 

This includes GDLs, AGLV and LLA. These are shown in Figure 16.3 and described briefly in 

Table 16.16 below. 
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Table 16.16: Landscape Designations  

Designated Area Description Sensitivity 

GDL 

Fasque House  Situated to the north of Fettercairn, there are views from 
the house of Strathmore with the policy woodland and 
parkland contributing to the surrounding scenery. 

High 

The Burn  Located at the foot of Glenesk with scenic value 
attributed largely to the surrounding woodlands and gate 
lodges. 

High 

House of Dun Situated between Montrose and Brechin, there are 
extensive views south from the house and grounds across 
Montrose Basin. 

High 

Dunninald Situated on the coastline between Lunan Bay and 
Montrose, the policy woodlands provide scenic value but 
screen views from within the grounds to the surrounding 
landscape. 

High 

Guthrie Castle Located between Forfar and the coast, the grounds have 
some scenic value in the local landscape but long-distance 
views largely screened by woodland. 

High 

House of Pitmuies Located next to Guthrie Castle on the north-eastern edge 
of the Sidlaw Hills, areas of policy woodland in the 
grounds adds scenic value but screen views to the 
surrounding landscape. 

High 

The Guynd Located inland to the west of Arbroath, views of the 
North Sea may be obtained from the top of the house but 
the policy woodland restricts views from elsewhere in the 
grounds. 

High 

Camperdown House  Situated on the outskirts of Dundee, there are extensive 
views from the house across the Firth of Tay and towards 
the Carse of Gowrie. 

High 

Baxter Park Located in the centre of Dundee, long-distance views are 
largely screened by trees and vegetation within the park 
and the urban fabric beyond.  

High 

Balgay Park Also located close to the centre of Dundee, there are 
extensive views from the park across the city to the Firth 
of Tay and beyond. 

High 
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Designated Area Description Sensitivity 

Earlshall Located on the outskirts of Leuchars village views from 
within the grounds to the surrounding landscape are 
screened by the policy woodland. 

High 

St Andrews Links The Links are situated to the north-west of St Andrews 
and have uninterrupted views eastwards across St 
Andrews Bay. 

High 

Craigtoun Located to the west of St Andrews, there are views from 
within the grounds to the surrounding landscape 
including the coastline and St Andrews Bay beyond. 

High 

Hill of Tarvit (Wemyss 
Hall) 

Situated just south of Cupar, views to the surrounding 
landscape from within the grounds, with the exception of 
higher land on the Hill of Tarvit, are mostly screened by 
woodland. 

High 

Charleton House Located in the East Neuk, the policy woodlands contribute 
to the scenic value of the local landscape but also screen 
views from within the grounds, except from more 
elevated areas. 

High 

Cambo Cambo is located on the north-east Fife coastline, to the 
north of Crail. There are coastal views from the wider 
estate, although within the garden these are largely 
screened. 

High 

Tyninghame Located to the north-west of Dunbar, views may be 
obtained from within the grounds to the adjacent 
coastline and beyond. 

High 

AGLV 

North Berwick to 
Dunbar Coastal 

Includes the rocky coastline to the east of North Berwick, 
Tantallon Castle, the GDL at Tyninghame and the 
extensive beach at Belhaven Bay at the mouth of the 
River Tyne. 

High 

LLA 

Craigtoun Includes the Kinness, Claremont, Lumbo and Cairns Dens 
which extend from the south-west of St Andrews and 
provides a link from the surrounding countryside towards 
St Andrews contributing to the setting of the town. 

High 
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Designated Area Description Sensitivity 

Dura Den Incorporates the incised valley of Dura Den, the northern 
slopes of Kemback Hill and the policy influenced valley of 
the River Eden around Dairsie. Wooded valley has 
intimate character and feeling of naturalness. 

Moderate 

East Neuk Extends along the coastal edge from Crail to Earlsferry 
and Kingcraig Hill, and incorporating the inland areas of 
Balcaskie and Kilconquhar. Extensive seaward views 
combine with open character of farmland landscape and 
contrast with intimate coastal villages. 

High 

Forth Islands Comprises the three Forth islands of Inchcolm, Inchkeith 
and the Isle of May, although only the latter is within the 
SLVIA Study Area, having a distinctive long, low profile 
with steep cliffs on the eastern shore and a central 
lighthouse. 

High 

Largo Encompasses the rising slopes and low summits which 
surround Largo Law and to the north it extends along the 
summit of Flagstaff Hill.  

Moderate 

St Andrews to Fife 
Ness 

Coastal edge extending from St Andrews around Fife Ness 
to Crail incorporating Boarhills, Kingsbarns and Cambo 
incorporating an extensive area of largely undeveloped 
coast with expansive seaward views from an open 
landscape. 

High 

St Andrews Links Low lying coastal landscape defined by close association 
with Eden Estuary and the coastal sands, extending from 
the northern edge of St Andrews and the A91 across the 
golf courses and dune system to the Eden Estuary. 

High 

Tarvit and Ceres A scenically diverse and balanced landscape comprising 
the valley of the Ceres and Craigrothie Burns and the 
softly rolling hills which contain it. 

Moderate 

Tay Coast The Firth of Tay provides the setting for a richly, diverse 
landscape of steep, wooded coastal braes, gently sloping 
farmland, deeply incised wooded dens and policies 
backed by a long band of low rounded hills.  

Moderate 

Tentsmuir Coast Comprises the coastal dunes and long sandy beach of 
Tentsmuir Sands extending from the River Eden estuary to 
Tayport, possessing a high degree of naturalness and 
sense of remoteness. 

High 
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16.11.9 Visual Amenity Receptors 

144 It is recognised that a wide variety of people will have potential views of the Inch Cape WTGs 

and OSPs. However, for the purposes of this assessment a representative range of visual 

amenity receptors has been assessed as follows: 

 residents in selected settlements; 

 people travelling through the seascape/landscape on major roads and railways. These 

may be tourists and other visitors or local people; 

 users of other recreational facilities including cycle routes, long-distance footpaths, Core 

Paths, golf courses, caravan parks, country parks, nature reserves and popular tourist 

destinations; and 

 marine based receptors including people taking part in water-based recreational 

activities, and commercial and cruise ships. 

145 The range of receptors subject to detailed assessment is summarised in Table 16.17 below. It 

is important to recognise that the high sensitivity rating in this case relates to those 

residential receptors who have views of the open sea from their properties. As such, it is not 

a general assessment of the sensitivity of the whole settlement, but rather a worst case 

which may apply only to relatively few residents, particularly in larger urban settlements and 

those located away from the coastline. Visual amenity sensitivity for other types of receptor, 

including non-residential receptors, is also described in Table 16.17 below.  

Table 16.17: Visual Amenity Receptors 

Receptor Name (with distance to the nearest WTG) Sensitivity 

Settlements 

Aberdeenshire Stonehaven (42.0 km), Inverbervie (29.4 km), Gourdon 
(27.9 km), Johnshaven (25.1 km) and St Cyrus (24.0 km). 

High 

Angus Montrose (20.4 km), Lunan (18.7 km), Auchmithie (17.0 
km), Arbroath (19.0 km), Carnoustie (26.0 km) and 
Monifieth (32.0 km). 

High 

Dundee Dundee (42.9 km) and Broughty Ferry (35.9 km). High 

Fife Tayport (37.1 km), Guardbridge (39.5 km), St Andrews 
(35.3 km), Crail (30.4 km), Anstruther Easter (36.1 km), 
Pittenweem (39.0 km), Balmullo (41.2 km), Boarhills 
(31.5 km), Kingsbarns (29.9 km), Leuchars (38.6 km), 
Strathkinness (39.9 km) and Dairsie (43.8 km). 

High 

East Lothian Dunbar (50.7 km) and North Berwick (51.3 km). High 
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Receptor Name (with distance to the nearest WTG) Sensitivity 

Routes (as shown in Figure 16.7) 

Roads A92, A937, A935, A933, A914, A919, A91, A915, A917. Moderate 

Railways Edinburgh to Aberdeen train line. Moderate 

National Cycle Network 
Routes 

NCN Route 1. High 

Long Distance Footpaths Fife Coastal Path. High 

 

146 Other recreational facilities with theoretical visibility of the Inch Cape WTGs and OSPs 

include numerous golf clubs, caravan parks and campsites, nature reserves, hotels and other 

tourist destinations such as country parks. A tourism impact assessment has been carried 

out and is contained in Appendix 22A: Socioeconomics and Tourism Baseline. 

16.11.10 Baseline Offshore Export Cable Study Area 

147 The Offshore Export Cable Corridor will be assessed only in so far as construction activities 

related to the installation of the Offshore Export Cable have the potential to create SLV 

impacts. This is considered further in Section 16.12. 

16.11.11 Baseline without the Project 

148 In the case that the Project is not developed, baseline seascape and landscape conditions 

within the SLVIA Study Area will still be subject to future change. This issue has been 

addressed with specific reference to the regional seascape character areas in the “Forces for 

Change” sections of the seascape character assessment, which is included as Appendix 16D.  

The main forces for change identified relate to anticipated future development in and 

around coastal settlements, and the continuing development of onshore wind farms, with 

anticipated future development associated with recreational and agricultural land uses 

being a secondary issue. The Scottish Government publication, Scotland's Offshore Wind 

Route Map - Developing Scotland’s Offshore Wind Industry to 2020 and Beyond (2010b), 

suggests that within the marine environment the development of large scale offshore wind 

energy facilities will remain an official objective for some time to come, and it is likely that at 

least some of this activity will be focused on the SLVIA Study Area given the allocation of 

Round 3 zone in the Outer Firth of Forth.    
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16.12 Impact Assessment Development Area 

16.12.1 Effects of Construction 

149 Activities associated with the construction of the Inch Cape WTGs and OSPs have the 

potential to create temporary SLV impacts, as will construction activities related to the 

installation of offshore cabling (including inter-array and Offshore Export Cables). Indicative 

information regarding anticipated construction activity, available at this stage, is outlined 

below. 

150 Construction is expected to commence in 2016 continue for around four years (see Section 

7.10) and consist of the following activities: 

 foundation installation; 

 substructure installation; 

 WTG installation; 

 WTG commissioning; 

 Inter-array cable installation; 

 OSP installation (foundations, substructures and topsides); and 

 Offshore Export Cable installation. 

151 A number of different vessels will be used for these activities including supply vessels, 

barges, jack-up barges and heavy lift vessels, as well as cable-laying vessels.  

152 A detailed construction programme will be developed as design and procurement activities 

progress. The nature of offshore work requires it to be undertaken 24 hours-a-day, seven 

days a week, therefore lighting will be required during hours of darkness. More detail is 

included in Chapter 7, Table 7.12. 

153 SLV effects occurring during the construction phase will relate to both construction activities 

and views of the Inch Cape WTGs, OSPs, and met masts as they are installed across the 

Development Area. 

154 In relation to the first of these, a number of activities will take place over a number of years, 

as described above. Depending on the final location of the construction port, vessel 

movements have the potential to affect different parts of the SLVIA Study Area. However, in 

general this is an area in which there is a relatively large amount of shipping activity, 

particularly around the Firths of Forth and Tay; therefore, vessel movements to and from the 

construction port are unlikely to give rise to any significant seascape or visual impacts, 

particularly as they will be temporary in duration. Construction activity at the Development 

Area is also temporary in nature and will consist of vessel movements within different parts 

of the Development Area, the exact location and timing of which will depend on how 

construction is phased across the Development Area. It is anticipated that these activities 

will be visible, particularly in good conditions, from many onshore locations within the SLVIA 
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Study Area; however, these are unlikely to be greater than the effects which are predicted to 

result from the seascape, landscape and visual receptors of the WTGs themselves. 

155 As the number and extent of WTGs installed on the Development Area gradually increases, 

so too will the level of associated SLV effects, however, these effects are not anticipated to 

exceed those resulting from the worst case scenario which has been assessed in the SLVIA 

and are therefore not considered further. 

16.12.2 Effects of Operation and Maintenance  

156 SLV effects occurring during the operational phase will relate to both maintenance and 

operational activities such as boat and helicopter movements, and to views of the WTGs, 

OSPs and met masts and their related components such as marine navigational lighting and 

aviation warning lighting. It is likely that the Inch Cape Offshore Wind Farm will be managed, 

operated and maintained throughout its life from an onshore facility. Operation and 

Maintenance (O&M) activities may be undertaken at any time, 24 hours per day; 365 days 

per year, and therefore access to the Wind Farm may be required at any time. 

157 Although the majority of control activities will be undertaken from shore using a remote 

control centre, offshore access and intervention will be required to maintain and potentially 

change equipment. Maintenance can be generally separated into three categories: planned 

maintenance, unplanned maintenance, and periodic overhauls. 

158 Different strategies could be applied for the O&M of the development. These can generally 

be categorised into shore-based or offshore-based. Offshore-based maintenance activities 

are likely to use a mothership (as shown in Figure 7.43) based semi-permanently at the 

Development Area. Helicopter operations may be required for both strategies, however the 

primary means of access would be via vessel. Jack-ups, Heavy Lift Vessels and Construction 

Support Vessels would also be required for unplanned maintenance and/or periodic 

overhauls.  All types of O&M activity are likely to be visible from within the SLVIA Study 

Area, particularly from coastal locations.  However, they will be temporary in duration and 

are unlikely to give rise to any significant effects greater than those associated with the 

operation of the WTGs. 

159 The remainder of the assessment considers the operational SLV effects of the WTGs and 

OSPs as the worst case scenario as described in Section 16.9.  

Visibility Analysis 

160 In order to identify the parts of the SLVIA Study Area where the Inch Cape WTGs and OSPs 

could potentially cause seascape, landscape or visual effects, ZTVs have been analysed of the 

WTGs at blade tip (215 m) and hub (129 m) height, as well as cumulative ZTVs of the WTGs 

with existing, consented and submitted (application stage) wind farms and also with a small 

number of refused (within six months of refusal date) and scoping stage proposals. 

161 ZTVs for the Inch Cape WTGs are shown in Figures 16.4, 16.4a, 16.4b, 16.4c and 16.4d and 

Figures 16.5, 16.5a, 16.5b, 16.5c and 16.5d. They illustrate areas predicted to have views of 
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the WTGs based on bare ground analysis, i.e. the OS 1:50,000 digital terrain model with 

gridded height data at 50 m intervals, which does not take account of local landform, 

vegetation or buildings. The blade tip ZTVs in Figures 16.4, 16.4a, 16.4b, 16.4c and 16.4d 

show areas from where any part of the Inch Cape WTGs up to the 215 m overall height may 

be visible, whilst the blade tip vs. hub height vs. WTG base ZTVs show areas from where only 

the blade tips may be visible. The horizontal subtended angle ZTV in Figure 16.6 shows the 

horizontal proportion of the view occupied by the Inch Cape WTGs at any given location 

within the SLVIA Study Area. 

162 Descriptions of the geographic areas of predicted visibility for these ZTVs are provided 

below. Appendix 16B includes an analysis of the predicted visibility for the main seascape, 

landscape and visual receptors identified in the SLVIA Study Area, comprising seascape 

character areas, landscape character types and associated areas, landscape designations, 

residential settlements, road and rail routes, and recreational routes and facilities.   

Blade Tip ZTV Analysis 

163 The ZTVs show that for offshore areas, theoretical visibility is only limited by the curvature of 

the earth or by offshore islands, such as the Isle of May, which will block views of the Inch 

Cape WTGs and OSPs from certain offshore locations. Beyond the 50 km SLVIA Study Area, 

theoretical visibility of the WTGs and OSPs reduces and becomes zero at 60 km. It is also 

worth noting that visibility within the inner Firths of Forth and Tay will be limited by 

distance, as described above, and also by the position of the WTGs and OSPs in relation to 

various headlands and promontories, which will screen views from certain areas. 

164 The closest onshore location to the Development Area is Long Craig, at just over 15.4 km to 

the nearest Inch Cape WTG. 

165 Within the SLVIA Study Area, the following broad patterns of theoretical visibility may be 

discerned. There will be almost continuous visibility of the Inch Cape WTGs and OSPs from 

the coastal edge, with the exception of certain areas of the inner Firths of Forth and Tay 

where there will be no visibility; the stretch of coastline running south from Stonehaven to 

Crawton Ness where visibility will be intermittent; and other limited areas such as to the 

west of Lang Craig, where local topography will prevent views of the Inch Cape WTGs and 

OSPs. 

166 Inland of the coastal edge, the extent of theoretical visibility is dictated by patterns of local 

topography. Between Stonehaven, the northern end of Montrose Bay and the A90, the hills 

attain heights of up to 266 m AOD and have a more pronounced form of ridge, summit and 

valley, with visibility limited to the south and south-west facing upper slopes and hilltops. To 

the north and west of Inverbervie and north of Stonehaven, theoretical visibility is even 

more limited. To the north-west of Montrose there will be visibility from the south facing 

slopes above the Montrose Basin. There will also be some visibility of the Inch Cape WTGs 

and OSPs from areas inland of Lunan Bay and along the stretch of coastline between Lang 

Craig and Arbroath. 
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167 Inland of Arbroath and Carnoustie, and at distances of between 20 km to 30 km from the 

Inch Cape WTGs and OSPs, there is a much greater extent of theoretical visibility, due to the 

lower height and gently rolling and sloping topography of the predominantly agricultural 

land, although it is likely that actual visibility will be more limited because of the screening 

effect of woodland and roadside vegetation. 

168 There are large areas of Aberdeenshire and Angus which lie within the SLVIA Study Area  

which will have no visibility of the Inch Cape WTGs and OSPs. These areas include most of 

Strathmore, following the alignment of the A90, and the Howe of the Mearns, at between 30 

km and 40 km distance from the Development Area. At beyond 40 km distance, theoretical 

visibility is limited to the summits and south-east facing slopes of the hills which rise above 

Strathmore. It is also worth noting several areas that have theoretical visibility of the WTGs 

and OSPs, but from where actual visibility is likely to be limited due to extensive woodland 

cover. These include Montreathmont Forest, between Brechin and Friockheim, and 

Drumtochty and Fetteresso Forests to the west of Stonehaven. 

169 In the urban areas within and around Dundee, actual visibility of the Inch Cape WTGs and 

OSPs will be limited by intervening buildings and vegetation. To the north of Dundee, 

theoretical visibility is limited to the south and east facing slopes of the Sidlaw Hills. 

170 Within East Fife, inland of the coastal edge, most areas of theoretical visibility lie between 30 

km and 40 km to the south-east of the Development Area. Once again, the shallowly sloping 

farmland creates a greater extent of theoretical visibility, but in practice many inland areas 

will not have views of the Inch Cape WTGs due to the screening effect of intervening 

vegetation, particularly where there are large areas of woodland such as Tentsmuir Forest. 

Beyond 40 km from the Development Area, visibility within Fife will be much more 

intermittent with most areas having no visibility of the WTGs, in particular the East Neuk of 

Fife between Crail and Largo. 

171 The areas of East Lothian which lie within the SLVIA Study Area are very limited and visibility 

of the Inch Cape WTGs will be largely limited to the coastal edge and areas immediately 

inland of this. 

Comparison of Blade Tip and Hub Height ZTVs 

172 A comparison of the blade tip ZTV and hub height ZTV is shown in Figures 16.5, 16.5a, 16.5b, 

16.5c and 16.5d. These drawings illustrate that for almost all areas having theoretical 

visibility of the Inch Cape WTGs, this visibility will include both WTG hubs and blade tips. 

There are only limited areas that will have visibility of blade tips only. These include the 

lower south and east facing slopes of the hills above Strathmore, the lower slopes of the 

shallow ridge to the north of the River South Esk, an area inland of Lunan Bay centred on the 

settlement of Friockheim, the lower slopes of the Sidlaws and adjacent hills, and parts of the 

Inner Firth of Tay. Within Fife, these areas are very limited in extent, and within the SLVIA 

Study Area in East Lothian theoretical visibility of blade tips occurs mostly along parts of the 

coastline and is due to the effects of the curvature of the earth on visibility. Figures 16.5, 
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16.5a, 16.5b, 16.5c and 16.5d also illustrate theoretical visibility of the top of the WTG 

substructures (WTG tower base). 

Horizontal Subtended Angle (HSA) ZTV 

173 Figure 16.6 illustrates the HSA ZTV for the Inch Cape WTGs. Rather than illustrating the 

number of WTGs having theoretical visibility, this ZTV shows the angle from any point 

between the leftmost and rightmost visible WTG within the Development Area, with the aim 

of indicating the horizontal proportion of the view taken up by the Inch Cape WTGs at any 

given location. The angle decreases the greater the distance between the viewer and 

development but is also influenced by variations in topography. The general pattern shows 

that for locations either within or very close to the Development Area, the WTGs will occupy 

a HSA of between 90° and 360° of the view. Likewise, the area of coastline along which views 

of the WTGs will occupy the greatest horizontal extent of the view (between 30.1° and 50°) 

lies in Angus, roughly between Montrose and Carnoustie (the HSA at Viewpoint 11: Arbroath 

Signal Tower is approximately 41°), with a somewhat lesser extent of the field of view being 

occupied by views of the Inch Cape WTGs and OSPs along stretches of coastline in 

Aberdeenshire and Fife (mostly between 15.1° to 30°, but lower than this around 

Stonehaven in the north and along the East Neuk of Fife coastline). The influence of 

topography on the HSA is more evident along certain stretches of coastline, for example the 

East Neuk and the Inner Firth of Tay where the location, form and topography of the coastal 

edge introduces progressive screening effects in relation to  WTGs located at the outer 

extents of the Development Area. This effect is also more evident in certain inland locations, 

for example the area of land between the River North Esk and Fettercairn. 

Potential Effects 

174 In this section, potential effects on seascape/landscape character and visual amenity 

assessed at the 25 agreed viewpoints are listed. Significant potential effects are highlighted 

in bold. A detailed description of the existing and predicted views from each viewpoint 

together with a description of the predicted effects is included in Appendix 16C. 

Visualisations are shown in Figures 16.35 to 16.59 in Appendix 16G. A summary of predicted 

effects at each viewpoint is contained in Table 16.18 below. 
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Table 16.18: Summary of Potential Effects at Representative Viewpoints 

Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Magnitude 
of Change 

Effect 

Visual Amenity Receptor 

1. Garron 
Point 

See Figures 
16.35 and 
16.35a for 
visualisations. 

SA3 – Cove Bay to Milton Ness Moderate Low Minor/Moderate 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will mostly be seen against the sea horizon but 
adjacent to the coastal edge, with which it may compete as a focus of views when 
looking southwards along the coastline. However, the WTGs will be located at a 
considerable distance from this viewpoint (43.74 km), occupying around 13° of the 
view. On average, the closest WTGs will be visible for 21.5 per cent of the time, 
equivalent to approximately 78 days of the year. 

2. A92, North 
of 
Inverbervie 

See Figures 
16.36 to 
16.36c for 
visualisations. 

SA3 – Cove Bay to Milton Ness Moderate  High Moderate/Major 

Recreational cyclists and road 
users 

High to 
Moderate 

Major to 
Moderate/Major 

The Inch Cape WTGs and OSPs will introduce a large number of man-made vertical 
elements on the horizon at 30 km distance occupying approximately 18° of the 
view. From this location, they will completely fill the framed view of the distant 
sea horizon. The WTGs will extend wind farm development, already or soon to be 
apparent in the nearby surrounding landscape, to the sea surface. On average, the 
closest WTGs are likely to be visible for 42 per cent of the time, equivalent to 
approximately 153 days of the year. 

3. Beach 
Road, 
Kirkton, St 
Cyrus 

See Figures 
16.37 to 
16.37c for 
visualisations. 

SA4 – Montrose Bay High  Moderate Moderate/Major 

Recreational users High Moderate/Major 

The Inch Cape WTGs and OSPs will introduce a large number of man-made vertical 
elements on the horizon. They will occupy approximately 21° of the open sea view 
at a closest distance of over 24.1 km. Other existing and consented wind farms 
are, or will be, visible from the same location but seen in the opposite direction to 
the Inch Cape WTGs and OSPs. On average, the closest WTGs are likely to be 
visible for 56 per cent of the time, equivalent to approximately 204 days of the 
year. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Magnitude 
of Change 

Effect 

Visual Amenity Receptor 

4. Cairn o’ 
Mount 

 

See Figures 
16.38 and 
16.38a for 
visualisations. 

ABS4 – Moorland Plateaux Moderate Low Minor/Moderate 

Recreational users High Moderate 

In this view, the Inch Cape WTGs and OSPs will introduce a large number of man-
made vertical elements to the distant sea horizon at 42.88 km, seen beyond 
Montrose Bay, and occupying a HSA of 13° of the view. From this location, the sea 
is a distant element in an extensive view across the surrounding landscape. On 
average, the closest WTGs are likely to be visible for 22 per cent of the time, 
equivalent to approximately 80 days of the year. 

5. Montrose 

See Figures 
16.39 to 
16.39c for 
visualisations. 

SA4 – Montrose Bay High  High Major 

Recreational users High Major 

The Inch Cape WTGs and OSPs will introduce a large number of vertical man-made 
elements in the view across Montrose Bay and the mouth of the River South Esk 
towards Scurdie Ness at a distance of 19.74 km. Some of the WTGs will appear as 
blade tips above the landward skyline but most will be visible on the sea horizon 
occupying a HSA of around 26° of the view. They will appear behind and adjacent 
to the lighthouse at Scurdie Ness, and compete with this and the headland, as a 
focus in the view. On average, the closest WTGs are likely to be visible for 64.5 per 
cent of the time, equivalent to approximately 235 days of the year. 

6. Braehead 
of Lunan 

See Figures 
16.40 and 
16.40a for 
visualisations. 

SA6 – Lunan Bay High High Major 

Recreational users, residents High Major 

The Inch Cape WTGs and OSPs will introduce a large number of man-made 
structures onto the sea horizon at a distance of 18.93 km, occupying a relatively 
large proportion of the open sea view available at this location. They will be seen 
to the east south-east and occupying a HSA of 34°. On average, the closest WTGs 
are likely to be visible for 66 per cent of the time, equivalent to approximately 241 
days of the year. 

7. Brechin 

See Figures 
16.41 to 
16.41b for 
visualisations. 

TAY10 – Broad Valley Lowlands Moderate Negligible Negligible 

Road users Moderate Negligible 

The Inch Cape WTGs and OSPs are considered unlikely to be visible from this 
location due to intervening vegetation. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Magnitude 
of Change 

Effect 

Visual Amenity Receptor 

8. White 
Caterthun Hill 
Fort 

See Figures 
16.42 to 
16.42b for 
visualisations. 

TAY5 – Highland Foothills Moderate  Low Minor/Moderate 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will introduce a large number of man-made 
elements to part of the distant horizon at 38.29 km in a complex panoramic view 
which includes several existing and/or consented WTGs. The WTGs will occupy a 
HSA of 19° of the view. On average, the closest WTG are likely to be visible for 
28.5 per cent of the time, equivalent to approximately 104 days of the year. 

9. Minor 
Road South 
of 
Cairnconon 
Hill 

See Figures 
16.43 and 
16.43a for 
visualisations. 

TAY13 – Dipslope Farmland Moderate High Moderate/Major 

Road users Moderate Moderate/Major 

In sea views, the Inch Cape WTGs and OSPs will introduce a large number of man-
made vertical elements occupying approximately a HSA of 32° on the distant 
horizon at 27.1 km. Although the WTGs will be located at some distance from this 
viewpoint, the sea is an important part in the overall composition of the view from 
this location. On average, the closest WTGs are likely to be visible for 48.5 per cent 
of the time, equivalent to approximately 177 days of the year. 

10. Clifftop 
Path North of 
Victoria Park 

See Figures 
16.44 to 
16.44b for 
visualisations. 

SA8 – Arbroath to Monifieth Moderate High Moderate/Major 

Recreational users High Major 

In seaward views, the Inch Cape WTGs and OSPs will introduce a large number of 
man-made vertical elements on the skyline at a closest distance of 18.47 km 
occupying 23° of the view. The WTGs will be seen extending out from the adjacent 
headland and across the sea horizon. On average, the closest WTGs are likely to be 
visible for 67 per cent of the time, equivalent to approximately 245 days of the 
year. 

11. Arbroath 
Signal Tower 

See Figures 
16.45 and 
16.45b for 
visualisations. 

SA8 – Arbroath to Monifieth Moderate High Moderate/Major 

Recreational users High Major 

In sea views, the Inch Cape WTGs and OSPs will introduce a large number of man-
made vertical elements on the horizon at a closest distance of 19.63 km occupying 
approximately 41° of the view within a large expanse of otherwise open sea. At 
this distance, all parts of the WTGs and the OSPs will be visible above the horizon. 
On average, the closest WTGs are likely to be visible for 64 per cent of the time, 
equivalent to approximately 234 days of the year. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Magnitude 
of Change 

Effect 

Visual Amenity Receptor 

12. A92 East 
of Muirdrum 

 

See Figures 
16.46 to 
16.46b for 
visualisations. 

TAY13 – Dipslope Farmland Moderate Moderate Moderate 

Recreational cyclists and road 
users 

High to 
Moderate 

Moderate/Major 
to Moderate 

The landscape has a strong horizontal emphasis at this location and is somewhat 
open and exposed with limited tree cover. The Inch Cape WTGs and OSPs will 
introduce a large group of WTGs into seaward views at a distance of 25.07 km and 
occupying a HSA of 34° of the view. However, views of the sea form just one 
element of the overall composition of the landscape at this point. On average, the 
closest WTGs are likely to be visible for 53.5 per cent of the time, equivalent to 
approximately 195 days of the year. 

13. Dodd Hill 

See Figures 
16.47 to 
16.47c for 
visualisations. 

TAY8 – Igneous Hills Moderate Low Minor/Moderate 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will introduce a large number of vertical man-made 
elements into distant sea views at 37.89 km, occupying a HSA of 24°. However, the 
sea is just one component in the overall expansive and panoramic view from the 
summit of Dodd Hill. On average, the closest WTGs are likely to be visible for 29.5 
per cent of the time, equivalent to approximately 108 days of the year. 

14. 
Carnoustie 

See Figures 
16.48 to 
16.48b for 
visualisations. 

SA8 – Arbroath to Monifieth Moderate Moderate Moderate 

Recreational users and 
residents 

High Moderate/Major 

Although the Inch Cape WTGs and OSPs will be seen in the view at some distance 
they will introduce a large number of vertical man-made structures onto the 
skyline at a closest distance of 26.45 km and occupying 32° of the open sea 
horizon. On average, the closest WTGs are likely to be visible for 50.5 per cent of 
the time, equivalent to approximately 184 days of the year. 

15. Dundee 
Law 

See Figures 
16.49 to 
16.49b for 
visualisations. 

SA9 – Dundee Low Low Minor 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will be seen in the same field of view and slightly 
overlapping with the existing Michelin Tyre Factory wind farm that is also visible 
from this location. Although the Inch Cape WTGs and OSPs will occupy 20° of the 
open sea view they will be seen at a considerable distance at 43.45 km. On 
average, the closest WTGs are likely to be visible for 21.5 per cent of the time, 
equivalent to approximately 78 days of the year. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Magnitude 
of Change 

Effect 

Visual Amenity Receptor 

16. Tentsmuir 

 

See Figures 
16.50 to 
16.50b for 
visualisations. 

SA11 – St Andrews Bay High Low Moderate 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will occupy a HSA of 25° of the open sea view at a 
closest distance of 33.16 km. The sea view here is expansive and the Inch Cape 
WTGs and OSPs will be visible at a considerable distance and with the WTG towers 
being mostly screened below the horizon. On average, the closest WTGs are likely 
to be visible for 38.5 per cent of the time, equivalent to approximately 141 days of 
the year. 

17. 
Strathkinness 

See Figures 
16.51 to 
16.51b for 
visualisations. 

FFE11 - Coastal Hills Moderate Low Minor/Moderate 

Recreational cyclists, residents 
and road users 

High to 
Moderate 

Moderate to 
Minor/Moderate 

Although the Inch Cape WTGs and OSPs will occupy a HSA of 22° of the open sea 
view at this location, they will be seen at a considerable distance (39.14 km). 
Other onshore existing wind farms that are visible occupy a small extent of the 
view and will not be seen in the same field of view as the Inch Cape WTGs and 
OSPs. On average, the closest WTGs are likely to be visible for 26.5 per cent of the 
time, equivalent to approximately 97 days of the year. 

18. St 
Andrews, 
East Scores 

See Figures 
16.52 to 
16.52b for 
visualisations. 

SA12 – St Andrews to Fife Ness High Moderate Moderate/Major 

Residents and recreational 
users 

High Moderate/Major 

In sea views, the Inch Cape WTGs and OSPs will introduce a large number of man-
made vertical elements on the horizon occupying approximately 25° of the view 
within a large expanse of otherwise open sea, but at considerable distance from 
the viewpoint (34.53 km). Other onshore existing and consented wind farms that 
are visible will not be seen in the same field of view as the Inch Cape WTGs and 
OSPs and also occupy a much smaller extent of the view. On average, the closest 
WTGs are likely to be visible for 38 per cent of the time, equivalent to 
approximately 139 days of the year. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Magnitude 
of Change 

Effect 

Visual Amenity Receptor 

19. Largo Law 

See Figures 
16.53 and 
16.53a for 
visualisations. 

FFE4 – Pronounced Volcanic 
Hills and Craigs 

Moderate  Low Minor/Moderate 

Recreational users High Moderate 

Views of the open sea are just one element in a 360° panoramic view from this 
hilltop location. The Inch Cape WTGs and OSPs will occupy approximately 19° of 
the overall view at a closest distance of 47.92 km. On average, the closest WTGs 
are likely to be visible for 14.5 per cent of the time, equivalent to approximately 
53 days of the year. 

20. B9131 
South of 
Dunino 

See Figures 
16.54 to 
16.54c for 
visualisations. 

FFE6 – Lowland Open Sloping 
Farmland 

Moderate Moderate Moderate 

Road users Moderate Moderate 

In seaward views, the Inch Cape WTGs and OSPs will introduce a large number of 
man-made vertical elements on the horizon occupying approximately 24° of the 
seaward view, but at a closest distance of 35.52 km from the viewpoint. These 
views are broken in places by trees and vegetation in the surrounding landscape 
and other onshore existing and consented wind farms are unlikely to be visible 
from this location. On average, the closest WTGs are likely to be visible for 35 per 
cent of the time, equivalent to approximately 128 days of the year. 

21. 
Kingsbarns 

See Figures 
16.55 to 
16.55b for 
visualisations. 

FFE6 – Lowland Open Sloping 
Farmland 

Moderate Moderate Moderate 

Road users Moderate Moderate 

In seaward views, the Inch Cape WTGs and OSPs will introduce a large number of 
man-made vertical elements on the horizon occupying approximately 27° of a 
view framed by trees and vegetation in the surrounding landscape, but located at 
a closest distance of 29.86 km from the viewpoint. Other onshore existing and 
consented wind farms are unlikely to be visible from this location. On average, the 
closest WTGs are likely to be visible for 42.5 per cent of the time, equivalent to 
approximately 155 days of the year. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Magnitude 
of Change 

Effect 
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22. 
Anstruther 
Easter 

See Figures 
16.56 and 
16.56a for 
visualisations. 

SA13 – East Neuk of Fife High Low Moderate 

Residents and recreational 
users 

High Moderate 

The Inch Cape WTGs and OSPs will extend wind farm development into the 
seaward view from the adjacent coastal edge and may compete with it as a focus 
in the view, but will be at some distance (35.5 km) and occupy a HSA of 
approximately 7° of the view. On average, the closest WTGs are likely to be visible 
for 35 per cent of the time, equivalent to approximately 128 days of the year. 

23. Fife Ness 

 

 

See Figures 
16.57 to 
16.57b for 
visualisations. 

SA12 – St Andrews to Fife Ness High Moderate Moderate/Major 

Residents and recreational 
users 

High Moderate/Major 

In sea views, the Inch Cape WTGs and OSPs will introduce a large number of man-
made vertical elements on the horizon occupying approximately 28° of the view 
within a large expanse of otherwise open sea. At a closest distance of 27.37 km 
from the viewpoint the vertical extent of the WTGs decreases as they start to drop 
below the horizon due to the effects of earth curvature. On average, the closest 
WTGs are likely to be visible for 48.5 per cent of the time, equivalent to 
approximately 177 days of the year. 

24. Isle of 
May 

See Figures 
16.58 and 
16.58a for 
visualisations. 

 

SA13 – East Neuk of Fife High Moderate Moderate/Major 

Recreational users High Moderate/Major 

In sea views, the Inch Cape WTGs and OSPs will introduce a large number of man-
made vertical elements on the horizon occupying approximately 23° of the view 
within a very large expanse of otherwise open sea. At 33.5 km from the viewpoint 
the vertical extent of the WTGs decreases particularly for the most distant WTGs 
as the lower part of the tower starts to drop below the horizon due to the effects 
of earth curvature. On average, the closest WTGs are likely to be visible for 38 per 
cent of the time, equivalent to approximately 139 days of the year. 
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of Change 

Effect 
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25. Dunbar 

See Figures 
16.59 and 
16.59a for 
visualisations. 

SA17 - Eyebroughy to Torness 
Point 

Moderate Negligible Minor 

Residents and recreational 
users 

High Minor/Moderate 

In sea views, the Inch Cape WTGs and OSPs will introduce a large number of man-
made vertical elements on the horizon, occupying a HSA of 15°, within a large 
expanse of otherwise open sea but at a closest distance of 50.33 km from the 
viewpoint which has the effect of decreasing the vertical extent of the WTGs that 
will be visible. On average, the closest WTGs are likely to be visible for 10.5 per 
cent of the time, equivalent to approximately 38 days of the year. 

 

Summary of Potential Effects 

175 Significant effects on landscape or seascape character (Major or Moderate/Major) from the 

Inch Cape WTGs and OSPs are predicted at 10 of the 25 viewpoints.  

 Major impacts are predicted at two of the 25 viewpoints – Viewpoint 5: Montrose and 

Viewpoint 6: Braehead of Lunan – both located within Angus, at distances ranging from 

18.93 km to 19.74 km to the closest WTG within the Development Area. These are both 

impacts on seascape character where the character area is accorded a high sensitivity to 

change.  

 Moderate/Major impacts are predicted at eight of the 25 viewpoints at distances 

ranging from 18.47 km to 34.53 km from the closest WTG within the Development Area. 

These are: Viewpoint 2: A92, North of Inverbervie; Viewpoint 3: Beach Road, Kirkton, St 

Cyrus; Viewpoint 9: Minor Road South of Cairnconon Hill; Viewpoint 10: Clifftop Path 

North of Victoria Park; Viewpoint 11: Arbroath Signal Tower; Viewpoint 18: St Andrews, 

East Scores; Viewpoint 23: Fife Ness; and, Viewpoint 24: Isle of May. 

176 Significant effects on visual amenity (Major or Moderate/Major) from the Inch Cape WTGs 

and OSPs are predicted at 12 of the 25 viewpoints. With the exception of Viewpoint 9: Minor 

Road South of Cairnconon Hill, these are all associated with high sensitivity visual receptors 

such as residents and/or recreational users whose attention will be focused on the view (hill 

walkers, etc.).  

 Major impacts are predicted at five of the 25 viewpoints, of which four are located 

within Angus and one in Aberdeenshire, at distances ranging from 18.47 km to 30.04 km 

to the closest WTG within the Development Area. These are: Viewpoint 2: A92 North of 

Inverbervie; Viewpoint 5: Montrose; Viewpoint 6: Braehead of Lunan; Viewpoint 10: 

Clifftop Path North of Victoria Park; and, Viewpoint 11: Arbroath Signal Tower. 
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 Moderate/Major (and significant) impacts are predicted at eight of the 25 viewpoints; 

one is where Major impacts are also predicted at Viewpoint 2: A92 North of Inverbervie 

(different visual receptors at the same viewpoint can have different sensitivity ratings to 

this type of development). Of the remaining seven viewpoints where Moderate/Major 

impacts are predicted one is in Aberdeenshire, three are in Angus and three in Fife. 

These seven viewpoints are located at distances ranging from 27.37 km to 34.53 km to 

the closest WTG within the Development Area. The viewpoints are: Viewpoint 3: Beach 

Road, Kirkton, St Cyrus; Viewpoint 9: Minor Road South of Cairnconon Hill; Viewpoint 12: 

A92 East of Muirdrum; Viewpoint 14: Carnoustie; Viewpoint 18: St Andrews, East Scores; 

Viewpoint 23: Fife Ness; and, Viewpoint 24: Isle of May. 

177 It is important to reiterate that these are considered to be worst case effects which are only 

predicted to occur in conditions of good visibility and bright daylight, and that actual 

visibility may be limited with a corresponding reduction in the level of effect.  

178 The viewpoints were agreed to be representative of the range of seascape, landscape and 

visual receptors identified in the study area (Section 16.4.6).  The findings of the viewpoint 

assessment in respect of effects on seascape and landscape character as well as, where 

relevant, designated landscapes and effects on visual receptors are drawn on to inform the 

Residual Impacts set out in Section 16.16. 

16.13 Impact Interactions 

179 There is an inherent linkage between seascape, landscape and visual effects insofar as the 

changes predicted to occur for seascape or landscape character would affect views and 

visual amenity.  This is reflected in the methodology where the magnitude of change for 

seascape, landscape character and visual amenity are considered to be the same, but the 

sensitivity of the respective landscape and visual receptors may vary according to the criteria 

identified in Section 16.5.2 and Section 16.5.3. 

180 The SLVIA has identified the linkages between different chapters in this ES where relevant. 

Specifically, potential impacts upon tourism and recreational receptors and general socio-

economic impacts, are fully assessed in Chapter 22: Socio-economics and Tourism. In 

addition, potential impacts on cultural heritage receptors both within the Development Area 

and the SLVIA Study Area have been fully assessed in Chapter 17.  Any effects are identified 

and assessed in the respective chapter. 

181 It is not considered that there will be any significant cumulative SLV effects arising from the 

interaction between the construction of the Offshore Export Cable and the Inch Cape WTGs 

and OSPs. The effects of the Inch Cape WTGs and OSPs in conjunction with other wind farms 

are separately addressed within the baseline assessment in Section 16.12 (for existing and 

consented wind farms) and in Section 16.14 below for application and scoping stage wind 

farms.  
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16.14 Cumulative Impact Assessment 

16.14.1 The Project  

182 It is not anticipated that there would be any significant cumulative effects on seascape, 

landscape or visual amenity from construction in the Development Area in addition to the 

construction of the OfTW or OnTW, due to the distance between the Development Area and 

the landfall locations and Onshore Area, as well as the limited duration of the construction. 

183 There will be no cumulative effects on seascape, landscape or visual amenity from the 

operation of the Wind Farm, OfTW, and the OnTW due to the distance between them and 

nature of Export Cables (as they will be buried).  It is not anticipated that the installed OnTW 

will be visible from any of the agreed viewpoints or other identified receptors.    

16.14.2 Other Projects 

184 The cumulative assessment considers the effect of the Inch Cape WTGs and OSPs in 

conjunction with existing and consented wind farm developments together with application 

and scoping stage wind farm developments (i.e. those for which applications have been or 

may be submitted to the relevant authority).   The list of developments included in the 

CSLVIA was agreed with SNH, Marine Scotland and the relevant local authorities as identified 

in Table 16.2. 

185 For the purposes of the assessment, some wind farms have been grouped together in order 

to keep the presentation and analysis of visibility patterns to a manageable level. Where 

practical, sites have been grouped based on status and geographical proximity. An initial list 

of cumulative sites was circulated to consultees and stakeholders on 5 September 2012. 

Following receipt of comments, the final agreed list of cumulative sites to be included in the 

assessment was circulated on 27 September 2012. These are shown in Figure 16.10. Where 

sites have been grouped together for ease of analysis this is also indicated in Figure 16.10. 

The agreed list of wind farms included in the assessment is shown in Table 16.19 below. 

Table 16.19: Agreed List of Cumulative Wind Farm Developments Included for Analysis 

ZTV 
Group 

Wind Farm Status Number of 
WTGs 

Blade Tip 
Height 

(m) 

Approximate Distance 
(km) and Direction to 
the Nearest Inch Cape 

WTG 

1 Clochnahill Consented 4 81 39.7 km north 

1 Hillhead of 
Auquhirie 

Consented 3 93 39.9 km north 

1 Jack’s Bank Consented 3 100 40.0 km north 

1 Droop Hill Consented 2 100 39.0 km north 
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ZTV 
Group 

Wind Farm Status Number of 
WTGs 

Blade Tip 
Height 

(m) 

Approximate Distance 
(km) and Direction to 
the Nearest Inch Cape 

WTG 

2 St John’s Hill Consented 9 80 32.5 km north 

2 Kinneff Application 1 77 31.8 km north 

2 Ferniebrae Application 1 67 37.8 km north 

3 Tullo Farm Existing 7 100 30.0 km north 

3 Tullo Farm 
Extension 

Application 4 100 31.0 km north 

3 Easter Tulloch Consented 5 100 30.0 km north 

3 North Tullo Consented 3 100 31.0 km north 

3 Brownieleys Application 3 100 30.7 km north 

4 Brigton Farm Application 1 81 33.0 km north 

4 Steelstrath Farm Application 1 84 34.0 km north north-west 

4 Whitefield of Dun Consented 1 67 28.8 km north north-west 

4 Hill of Stracathro Application 1 79 30.0 km north north-west 

5 Woodside Refused 1 78 36.0 km north-west 

5 Pickerton Farm Application 1 77 30.0 km north-west 

6 Govals Application 6 87 42.0 km west 

6 Frawney Application 5 100 41.4 km west 

6 Dodd Hill Application 5 126 38.0 km west 

7 Kenly Application 6 100 32.7 km south-west 

7 Lingo Application 5 100 37.0 km south-west 

7 Balmouth/ Application 3 67 36.7 km south-west 
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ZTV 
Group 

Wind Farm Status Number of 
WTGs 

Blade Tip 
Height 

(m) 

Approximate Distance 
(km) and Direction to 
the Nearest Inch Cape 

WTG 

Bonerbo/ 
Drumrack Farms 

NONE Mains of 
Bridgeton 

Application 1 77 25.0 km north 

NONE Nathro Hill Application 17 135 42.9 km north-west 

NONE Glaxo Smith Kline Refused 2 132 19.0 km north north-west 

NONE Balnacake Application 3 68 32.5 km north-west 

NONE Finavon House Application 3 100 37.7 km north-west 

NONE Corse Hill Refused 7 126 22.0 km west 

NONE Tealing Airfield Consented 1 86 42.0 km west 

NONE Michelin Tyre 
Factory 

Existing 2 121 37.6 km west 

NONE Port of Dundee Scoping 3 127 39.0 km west 

NONE Neart na Gaoithe Application 80 197 10.8 km south 

NONE Firth of Forth 
Phase 1 

Application 150 209.7 12.2 km north-east 

NONE Firth of Forth 
Phase 2 and 3 

Scoping Details of WTG numbers and heights for this wind 
farm are not yet available however SNH requested 
that the extents of the sites be shown on all wireline 
visualisations. These are shown in Figures 16.35 to 
16.59. 

 

16.14.3 Addendum Regarding Cumulative Sites (13 January 2013)  

186 A number of WTG proposals had planning applications refused in the latter part of 2012. 

Whilst checking the status of these developments, the following status changes have been 

noted. Due to the scale and location of these developments these changes are not 

considered to give rise to any material change in the assessment of effects contained within 
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this report. Therefore, the report is submitted “as is” with a note of these changes made 

below in Table 16.20. 

Table 16.20: List of Changes to Cumulative Sites Assessed (13 January 2013) 

ZTV 
group 

Wind Farm September 2012 Status Status as checked 13 January 
2013 

2 Kinneff Application Consented 16/10/2012 

3 Tullo Farm Extension Application Consented 13/09/2012 

4 Brigton Farm Application Consented 25/10/2012 

4 Steelstrath Farm Application Withdrawn 09/10/2012 

5 Woodside Refused Appeal dismissed 28/12/2012 

5 Pickerton Farm Application Consented 17/10/2012 

7 Kenly Application Appeal in progress 

NONE Glaxo Smith Kline Refused Appeal in progress 

NONE Balnacake Application Withdrawn 07/01/2013 

NONE Finavon House Application Appeal dismissed 26/10/2012 

NONE Corse Hill Refused Appeal in progress 

 

16.14.4 Effects of Construction 

187 Construction effects have been described in Section 16.12 and will not be repeated here. It is 

anticipated that the construction periods for the three FTOWDG offshore wind farms may 

overlap to some degree. However the likely increase in marine traffic within the SLVIA Study 

Area is not predicted to result in any significant SLV effects given the generally high levels of 

maritime traffic and activity around the Firths of Forth and Tay. Impacts arising from the 

construction of the WTGs may give rise to some significant effects but these will not be of a 

greater magnitude than the SLV effects predicted to be experienced during the operational 

period and have therefore not been assessed independently of this. 

16.14.5 Effects of Operation and Maintenance 

188 In this section, potential cumulative effects on seascape/landscape character and visual 

amenity assessed at the 25 viewpoints are listed in Table 16.21 below. Significant potential 
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effects are highlighted in bold. A detailed description of the existing view and predicted 

cumulative view from each viewpoint together with a description of the predicted 

cumulative effects is included in Appendix 16C. Visualisations are shown in Figures 16.35 to 

16.59 in Appendix 16G. 

Table 16.21: Summary of Potential Cumulative Effects at Representative Viewpoints 

Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Cumulative 
Magnitude 
of Change 

Potential 
Cumulative 

Effect 
Visual Amenity Receptor 

1. Garron 
Point 

See Figures 
16.35 and 
16.35a for 
visualisations. 

SA3 – Cove Bay to Milton 
Ness 

Moderate Low Minor/Moderate 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will occupy a HSA of 13
o
 at 43.74 km distance and 

appear in front of Neart na Gaoithe which will occupy a HSA of 4° at a closest 
distance of 72.39 km, therefore the Neart na Gaoithe WTGs are unlikely to be 
perceptible. The closest offshore wind farm is Firth of Forth Phase 1, which will be 
seen approximately right of centre in the open seaward view at a closest distance 
of 37.75 km and occupying a HSA of approximately 27°, over twice that of the 
Inch Cape WTGs and OSPs. The application and scoping stage onshore wind 
farms, where visible, will occupy a much smaller extent of the view compared to 
the offshore wind farms and have limited interaction with the Inch Cape WTGs 
and OSPs. 

2. A92, North 
of Inverbervie 

See Figures 
16.36 to 
16.36c for 
visualisations. 

SA3 – Cove Bay to Milton 
Ness 

Moderate High Moderate/Major 

Recreational cyclists and 
road users 

High to 
Moderate 

Major to 
Moderate/Major 

The Inch Cape WTGs and OSPs will occupy a HSA of 18
o
 at 30 km distance and 

appear in front of Neart na Gaoithe, which it will largely screen in views from this 
location. Of the application and scoping stage onshore wind farms, those in 
Group 2 and Group 3 will be noticeable features in the surrounding landscape, 
although not seen in the same direction as the Inch Cape WTGs and OSPs. The 
Inch Cape WTGs and OSPs will introduce a large group of WTGs into the only part 
of the sea visible from this viewpoint, at a location from which other onshore 
wind farms may also be seen. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Cumulative 
Magnitude 
of Change 

Potential 
Cumulative 

Effect 
Visual Amenity Receptor 

3. Beach Road, 
Kirkton, St 
Cyrus 

See Figures 
16.37 to 
16.37c for 
visualisations. 

SA4 – Montrose Bay High High Major 

Recreational users High Major 

Firth of Forth Phase 1 will be the closer of the two other offshore wind farms and 
will be seen separately and to the left of the Inch Cape WTGs and OSPs in views 
east south-east at a distance of 32.27 km and occupying 30° of the view. The Inch 
Cape WTGs and OSPs will appear to the right of Firth of Forth Phase 1 as a 
separate wind farm, occupying a HSA of 21° of the remaining open sea view at a 
distance of 24.1 km. The Neart na Gaoithe WTGs will be seen at 50.13 km 
distance, but overlapping with the Inch Cape WTGs and OSPs. The application and 
scoping stage onshore wind farms, where visible, will occupy a much smaller 
extent of the view compared to the Inch Cape WTGs and OSPs, although the 
Glaxo Smith Kline wind farm, if consented, will be seen in views along Montrose 
Bay as a prominent feature on the skyline.  

4. Cairn o’ 
Mount 

See Figures 
16.38 and 
16.38a for 
visualisations. 

ABS4 – Moorland Plateaux Moderate Low Minor/Moderate 

Recreational users High Moderate 

Although a number of different application stage onshore wind farms will be 
visible from this location they will be seen in widely differing contexts. In relation 
to other application stage offshore wind farms, both Firth of Forth Phase 1 and 
Neart na Gaoithe will be visible in distant sea views although neither will overlap 
in the view with the Inch Cape WTGs and OSPs. Both will be seen on the horizon, 
at distances of 48.58 km and 67.78 km respectively. The Inch Cape WTGs and 
OSPs will occupy a HSA of 13

o
 occurring in part of the remaining view of open sea 

from this location, and will be the closest of the offshore wind farms but will be 
seen at a considerable distance from the viewpoint (42.88 km) as part of a 
panoramic view containing many different elements. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Cumulative 
Magnitude 
of Change 

Potential 
Cumulative 

Effect 
Visual Amenity Receptor 

5. Montrose 

See Figures 
16.39 to 
16.39c for 
visualisations. 

SA4 – Montrose Bay High High Major 

Recreational users High Major 

Of the onshore sites, a number will be visible to the north of Montrose Bay along 
the skyline of the adjacent inland ridge. Situated just under one kilometre from 
the viewpoint the Glaxo Smith Kline WTGs will form a prominent feature in views 
towards the Port of Montrose if consented. Neart na Gaoithe will not be visible 
from this location as it is screened by Scurdie Ness. Firth of Forth Phase 1 is 
theoretically visible at a distance of 32.71 km occupying a HSA of 28°. It will not 
overlap with the Inch Cape WTGs and OSPs, which will occupy a HSA of around 
26° at a closest distance of 19.74 km. When considered in relation to the other 
offshore developments, the Inch Cape WTGs and OSPs will represent a 
considerable increase in the proportion of the seascape affected by wind farm 
development, being the closest of the offshore developments. 

6. Braehead of 
Lunan 

See Figures 
16.40 and 
16.40a for 
visualisations. 

SA6 – Lunan Bay High High Major 

Recreational users, 
residents 

High Major 

Comparison of the wireline visualisation and photograph of the existing view in 
Figure 16.40a suggests that only the proposed offshore wind farms will be visible 
from this location. Both Firth of Forth Phase 1 and Neart na Gaoithe will be seen 
in views across Lunan Bay, at a closest distance of 35.42 km and 40.02 km 
respectively, therefore both will be visible at a further distance from the coastline 
than the Inch Cape WTGs and OSPs, which will be seen at a closest distance of 
18.93 km occupying a HSA of 34°, and representing a considerable increase in the 
proportion of the sea view affected by wind farm development, being the closest 
of the offshore wind farms to the viewpoint. 

7. Brechin 

See Figures 
16.41 to 
16.41b for 
visualisations. 

TAY10 – Broad Valley 
Lowlands 

Moderate Negligible Negligible 

Road users Moderate Negligible 

The Inch Cape WTGs and OSPs are considered unlikely to be visible from this 
location, due to screening provided by intervening vegetation. From the 
photograph of the existing view it appears that much of this vegetation is 
evergreen therefore there is unlikely to be a large seasonal variation in screening. 
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Viewpoint Seascape/Landscape 
Receptor 

Sensitivity Cumulative 
Magnitude 
of Change 

Potential 
Cumulative 

Effect 
Visual Amenity Receptor 

8. White 
Caterthun Hill 
Fort 

See Figures 
16.42 to 
16.42b for 
visualisations. 

TAY5 – Highland Foothills Moderate   Low Minor/Moderate 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will represent a minor addition to the proportion 
of the overall view affected by wind farm development occupying 19° of the view 
at a closest distance of 38.29 km. Several application stage onshore wind farms 
will also be visible. Firth of Forth Phase 1 will be seen to the left of the Inch Cape 
WTGs and OSPs occupying approximately the same HSA but at 52.05 km distance. 
Neart na Gaoithe, will be seen at a distance of 58.26 km occupying 7° of the view. 
Although the Inch Cape WTGs and OSPs will occupy part of the remaining view of 
open sea from this location, and will be the closest of the offshore wind farms, 
they will be seen at considerable distance from the viewpoint and as just one part 
of an expansive view in which there are many different elements and features. 

9. Minor Road 
South of 
Cairnconon 
Hill 

See Figures 
16.43 and 
16.43a for 
visualisations. 

TAY13 – Dipslope Farmland Moderate High Moderate/Major 

Road users Moderate Moderate/Major 

Firth of Forth Phase 1 will be seen to the east of the viewpoint at a distance of 
46.72 km and occupying a HSA of 21° of which 8.5° will overlap with the Inch 
Cape WTGs and OSPs, which occupy 32° of the view at a distance of 27.1 km. The 
Neart na Gaoithe WTGs will be seen separately and to the right of the Inch Cape 
WTGs and OSPs at a distance of 39.57 km and occupying 12° of the view, 
although intervening vegetation partially or wholly screens views of some of the 
WTGs. The Inch Cape WTGs and OSPs will increase considerably the amount of 
the seaward horizon occupied by WTGs. The application and scoping stage 
onshore wind farms, where visible, will be more distant and occupy a smaller 
extent of the view. 
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10. Clifftop 
Path North of 
Victoria Park 

See Figures 
16.44 to 
16.44b for 
visualisations. 

SA8 – Arbroath to Monifieth Moderate High Moderate/Major 

Recreational users High Major 

The Inch Cape WTGs and OSPs will be visible at 18.47 km offshore occupying a 
HSA of 23°. Of the two other proposed offshore developments, Firth of Forth 
Phase 1 is not predicted to be visible. Neart na Gaoithe will be seen at a distance 
of 31.56 km and occupying 13° of the view, just to the right of the Bell Rock 
Lighthouse, when viewed from this location. It will be seen as a separate 
development to the Inch Cape WTGs and OSPs but further from the viewpoint 
and occupying a smaller horizontal proportion of the open sea view. Of the 
application and scoping stage onshore wind farms, the Group 7 cumulative sites 
will feature in distant inland views. If consented, the Corse Hill WTGs will be 
visible in relatively close proximity to the viewpoint and with an obvious 
relationship to the coastal context. However, the Inch Cape WTGs and OSPs will 
occupy a large proportion of the seaward horizon and will represent a 
considerable increase in the proportion of this view affected by wind farm 
development. 

11. Arbroath 
Signal Tower 

See Figures 
16.45 and 
16.45b for 
visualisations. 

SA8 – Arbroath to Monifieth Moderate High Moderate/Major 

Recreational users High Major 

The Inch Cape WTGs and OSPs will be visible at a distance of 19.63 km occupying 
a HSA of 41° of the open sea view. They will appear in front of Firth of Forth 
Phase 1 and largely screen views of these WTGs. Neart na Gaoithe will be seen at 
a distance of 31.67 km and occupying 14° of the view. The Inch Cape WTGs will 
also be seen in conjunction with application stage onshore wind farms, with 
Corse Hill being the closest at a distance of 3.94 km, forming a prominent feature 
in the local landscape/seascape view. In this context, it is considered that the 
cumulative magnitude of change attributed to the Inch Cape WTGs and OSPs will 
be high as they will considerably increase the proportion of the open sea view 
occupied by wind farm development. 
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12. A92 East 
of Muirdrum 

See Figures 
16.46 to 
16.46b for 
visualisations. 

TAY13 – Dipslope Farmland Moderate High Moderate/Major 

Recreational cyclists and 
road users 

High to 
Moderate 

Major to 
Moderate/Major 

Both Firth of Forth Phase 1 and Neart na Gaoithe will be visible in this view. The 
former will be seen at a distance of 46.81 km and occupy 21° of the view of which 
just over 13° will overlap with the Inch Cape WTGs and OSPs. Neart na Gaoithe 
will be seen as a separate wind farm at a closest distance of 33.94 km, and 
occupying around 15° of the view. The Inch Cape WTGs and OSPs will be seen at a 
distance of 25.07 km and occupying a HSA of 34° of the sea view. They will 
introduce a large group of WTGs into one of the remaining open areas of the sea 
horizon and will represent a considerable increase in the proportion of the sea 
view occupied by WTGs when seen in conjunction with the onshore Corse Hill 
WTGs, other more distant onshore wind farms and both of the other offshore 
developments.  

13. Dodd Hill 

See Figures 
16.47 to 
16.47c for 
visualisations. 

TAY8 – Igneous Hills Moderate Low Minor/Moderate 

Recreational users High Moderate 

A large number of application and scoping stage wind farms have theoretical 
visibility from this viewpoint. Firth of Forth Phase 1 will be located at a distance of 
59.01 km and occupying 16° of the sea horizon, about half of which will overlap 
with the Inch Cape WTGs and OSPs. Neart na Gaoithe will be seen at a distance of 
44.38 km occupying 13° of the horizon towards the centre of the open sea view. 
When all other application and scoping stage developments are taken into 
consideration, the introduction of the Inch Cape WTGs and OSPs into the view, at 
a distance of 37.89 km and occupying a HSA of 24°, will represent a relatively 
minor addition to the complicated cumulative context, with several onshore wind 
farms appearing in much closer proximity. 
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14. Carnoustie 

See Figures 
16.48 to 
16.48b for 
visualisations. 

SA8 – Arbroath to Monifieth Moderate High Moderate/Major 

Recreational users and 
residents 

High Major 

Several onshore application stage and scoping wind farms have theoretical 
visibility from this viewpoint; however, many will be screened by intervening 
vegetation and buildings. Offshore, both Firth of Forth Phase 1 and Neart na 
Gaoithe will be visible. The former will appear behind the Inch Cape WTGs and 
OSPs at a distance of 48.77 km and occupying 20° of the view. Neart na Gaoithe 
will be seen as a separate wind farm, visible on the open sea horizon at a distance 
of 32.42 km occupying around 16° of the view. If all the application and scoping 
stage developments, both onshore and offshore, were consented and built, the 
Inch Cape WTGs and OSPs will be the closest wind farm in the seaward view at a 
distance of 26.45 km, occupying a HSA of 32° of the open sea horizon between 
the other two offshore wind farms. 

15. Dundee 
Law 

See Figures 
16.49 to 
16.49b for 
visualisations. 

SA9 – Dundee Low Low Minor 

Recreational users High Moderate 

Firth of Forth Phase 1 will be located at a distance of 66.1 km and occupying a 
HSA of 15°, whilst Neart na Gaoithe will be seen at a distance of 45.08 km and 
occupying a HSA of 14°. Comparison of the wireline visualisations with the 
photographs of the existing view shows that several onshore wind farms are also 
likely to be visible. Within this context the Inch Cape WTGs and OSPs will be 
visible at a distance of 43.45 km occupying 20° of the remaining section of open 
sea horizon; however, they will be seen as just one element within a complex 
360° panoramic view in which there are many different elements and features.  

16. Tentsmuir 

See Figures 
16.50 to 
16.50b for 
visualisations. 

SA11 – St Andrews Bay High Moderate Moderate/Major 

Recreational users High Moderate/Major 

Other application and scoping stage onshore wind farms, where visible, will 
appear in closer proximity to the viewpoint than the Inch Cape WTGs and OSPs, 
but occupying a much smaller extent of the view. Neart na Gaoithe will be seen at 
a distance of 32.01 km and occupying a HSA of 19°. The Inch Cape WTGs and 
OSPs, occupying a HSA of 25° at a distance of 33.16 km, will appear in front of 
Firth of Forth Phase 1 and will largely screen views of what little of these WTGs 
might actually be seen. It will represent a notable increase in the proportion of 
the view occupied with wind farm development. 
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17. 
Strathkinness 

See Figures 
16.51 to 
16.51b for 
visualisations. 

FFE11 - Coastal Hills Moderate Low Minor/Moderate 

Recreational cyclists, 
residents and road users 

High to 
Moderate 

Moderate to 
Minor/Moderate 

The Inch Cape WTGs and OSPs will be visible at a distance of 39.14 km and 
occupying a HSA of 22° in the view. They will be seen in front of Firth of Forth 
Phase 1 and largely screen views of these WTGs. Neart na Gaoithe will be seen in 
closer proximity to the viewpoint at a distance of 33.38 km, but occupying 13° of 
the view and with some WTGs screened by the intervening coastal edge. 
Application and scoping stage onshore wind farms, where visible, will occupy a 
much smaller extent of the view compared to the Inch Cape WTGs and OSPs and 
mostly, with the exception of Kenly and Lingo (Group 7) at a considerable 
distance from the viewpoint.  

18. St 
Andrews, East 
Scores 

See Figures 
16.52 to 
16.52b for 
visualisations. 

SA12 – St Andrews to Fife 
Ness 

High Moderate Moderate/Major 

Recreational users and 
residents 

High Moderate/Major 

At a distance of 34.53 km and occupying 25° of the open sea view, the Inch Cape 
WTGs and OSPs will appear in front of Firth of Forth Phase 1 and will largely 
screen views of this wind farm. The Neart na Gaoithe WTGs will be seen in closer 
proximity to the viewpoint, at a distance of 28.56 km, occupying 19° of the view 
but seen against the coastal edge, which partially screens views of some of the 
WTGs. Although theoretical visibility of onshore application and scoping stage 
wind farms is indicated, many are located at considerable distance from the 
viewpoint, and actual visibility of the closer wind farms will be limited to WTG 
blade tips by the screening effects of intervening vegetation. In this context, the 
Inch Cape WTGs and OSPs are likely to represent a notable increase in the 
proportion of the view occupied with wind farm development. 
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19. Largo Law 

See Figures 
16.53 and 
16.53a for 
visualisations. 

FFE4 – Pronounced Volcanic 
Hills and Craigs 

Moderate   Low Minor/Moderate 

Recreational users High Moderate 

The Inch Cape WTGs and OSPs will be visible at a closest distance of 47.92 km and 
occupying approximately 19° of the view. Several application and scoping stage 
onshore wind farms have theoretical visibility from this viewpoint. Of these, the 
closest are the Group 7 wind farms, which will be visible at a distance of 8.91 km 
and also occupying 19° of the view. Firth of Forth Phase 1 will be seen behind the 
Inch Cape WTGs and OSPs and is unlikely to be perceived as a separate wind 
farm. Neart na Gaoithe will be seen at a distance of 37.45 km occupying a HSA of 
18°. The Inch Cape WTGs and OSPs will be just one element in an overall 360° 
panoramic view which includes many different elements and features. 

20. B9131 
South of 
Dunino 

See Figures 
16.54 to 
16.54c for 
visualisations. 

FFE6 – Lowland Open 
Sloping Farmland 

Moderate Moderate Moderate 

Road users Moderate Moderate 

The Inch Cape WTGs and OSPs will be visible at a closest distance of 35.52 km and 
occupy a HSA of 24

o
 They will be seen in front of Firth of Forth Phase 1 and will 

largely screen views of these WTGs. Neart na Gaoithe will be seen at a slight 
separation from the Inch Cape WTGs and OSPs, closer to the viewpoint at 25.36 
km, but occupying a similar HSA of 25°. The presence of intervening vegetation 
means that for about half of the WTGs visibility will be of blade tips only. Of the 
application and scoping stage onshore wind farms, the Group 7 cumulative sites 
will be prominent features in the surrounding landscape, particularly Kenly, which 
will be located at 2 km to the north-east of the viewpoint. 
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21. Kingsbarns 

See Figures 
16.55 to 
16.55b for 
visualisations. 

FFE6 – Lowland Open 
Sloping Farmland 

Moderate High Moderate/Major 

Road users Moderate Moderate/Major 

The Inch Cape WTGs and OSPs will be visible at a distance of 29.86 km and 
occupying a HSA of 27°. They will be seen in front of Firth of Forth Phase 1 and 
will largely screen views of this wind farm. The Neart na Gaoithe WTGs will be 
seen as a separate wind farm from the Inch Cape WTGs and OSPs, occupying 29° 
of the view but closer to the viewpoint, at 20.43 km distance. Of the onshore 
application stage developments, Kenly Wind Farm will be seen in relatively close 
proximity, approximately three kilometres inland, with partial views of the Lingo 
WTGs beyond. However, other proposed onshore wind farms are likely to be 
screened from view by locally rising topography and intervening vegetation. The 
Inch Cape WTGs and OSPs will represent a considerable increase in the 
proportion of the seascape affected by wind farm development.  

22. Anstruther 
Easter 

See Figures 
16.56 and 
16.56a for 
visualisations. 

SA13 – East Neuk of Fife High Low Moderate 

Residents and recreational 
users 

High Moderate 

The only application stage wind farms considered in this assessment that have 
theoretical visibility from this viewpoint are the two other proposed offshore 
wind farms. Firth of Forth Phase 1 will be largely screened by the Inch Cape WTGs 
and OSPs, whilst Neart na Gaoithe will be seen at a distance of 22.86 km and 
occupying a HSA of 28°. It will be visible at the centre of the open sea view 
between the Fife coastline and the Isle of May. The Inch Cape WTGs and OSPs will 
be seen at a closest distance of 35.5 km and occupying approximately 7° of the 
view with most of the WTGs screened by the intervening headland. When 
introduced into the view with other application stage offshore wind farms, they 
will represent a minor addition to the proportion of the seascape affected by 
wind farm development. 
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23. Fife Ness 

See Figures 
16.57 to 
16.57b for 
visualisations. 

SA12 – St Andrews to Fife 
Ness 

High Moderate Moderate/Major 

Residents and recreational 
users 

High Moderate/Major 

The Inch Cape WTGs and OSPs will be visible at a closest distance of 27.37 km, 
occupying approximately 28° of the sea view. They will appear in front of Firth of 
Forth Phase 1 and will largely screen views of these WTGs. The Neart na Gaoithe 
WTGs will be seen in much closer proximity to the viewpoint at 15.88 km and 
occupying a greater extent of the view with a HSA of 36°. The wireline 
visualisations indicate the range of onshore application and scoping stage wind 
farms that theoretically will be visible from this location. Of these, it is considered 
that only the Port of Dundee, Group 6 WTGs (particularly Dodd Hill), and Corse 
Hill Wind Farm, will have actual visibility but at a closest distance of 27.67 km. In 
this context, the Inch Cape WTGs and OSPs will represent a notable increase in 
the proportion of the seascape affected by wind farm development. 

24. Isle of May 

See Figures 
16.58 and 
16.58a for 
visualisations. 

 

SA13 – East Neuk of Fife High Moderate Moderate/Major 

Recreational users High Moderate/Major 

The Inch Cape WTGs and OSPs will be visible at a closest distance of 33.5 km 
occupying approximately 23° of the view. They will be seen in front of Firth of 
Forth Phase 1 and will largely screen views of this wind farm. Neart na Gaoithe 
will be seen at a closest distance of 16.51 km and it will occupy a greater extent, 
approximately 35°, of the view. The wireline visualisation in Figure 16.58a 
indicates the range of onshore application and scoping stage wind farms that will 
be theoretically visible from this location. Of these, it is considered that only 
Corse Hill will have actual visibility, due to the distances to the other wind farms. 
In this context, it is considered that the Inch Cape WTGs and OSPs will represent a 
notable increase in the proportion of the sea view affected by wind farm 
development.  
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25. Dunbar 

See Figures 
16.59 and 
16.59a for 
visualisations. 

SA17 - Eyebroughy to 
Torness Point 

Moderate Negligible Minor 

Residents and recreational 
users 

High Minor/Moderate 

The Inch Cape WTGs and OSPs will be seen at a closest distance of 50.33 km and 
occupying 15° of the view. Of the other offshore wind farms, only Neart na 
Gaoithe is likely to be visible. It will be seen at a closest distance of 28.2 km and 
occupying a HSA of 24°, of which approximately 9.8° will overlap with the Inch 
Cape WTGs and OSPs. The Inch Cape WTGs and OSPs, seen in conjunction with 
Neart na Gaoithe as well as the onshore existing/consented and application stage 
wind farms, will represent a slight increase in the proportion of the sea view 
affected by wind farm development. However the Inch Cape WTGs and OSPs will 
be seen at a much greater distance than, and partly behind, Neart na Gaoithe. 

 

Summary of Cumulative Effects 

189 Significant cumulative effects on seascape and landscape character (Major or 

Moderate/Major) from the Inch Cape WTGs and OSPs with existing/consented wind farms as 

well as application and scoping stage developments are predicted at 14 of the 25 viewpoints.  

 Major impacts are predicted at the same viewpoints as the non-cumulative effects 

(Viewpoint 5: Montrose; and, Viewpoint 6: Braehead of Lunan) together with Viewpoint 

3: Beach Road, Kirkton, St Cyrus.  

 Moderate/Major impacts are also predicted at the same viewpoints as for the non-

cumulative effects. Of the additional viewpoints at which Moderate/Major impacts are 

predicted, one relates to landscape character. Moderate/Major impacts are therefore 

predicted to occur at the following locations: Viewpoint 2: A92, North of Inverbervie; 

Viewpoint 9: Minor Road South of Cairnconon Hill; Viewpoint 10: Clifftop Path North of 

Victoria Park; Viewpoint 11: Arbroath Signal Tower; Viewpoint 12: A92 East of 

Muirdrum; Viewpoint 14: Carnoustie; Viewpoint 16: Tentsmuir; Viewpoint 18: St 

Andrews, East Scores; Viewpoint 21: Kingsbarns; Viewpoint 23: Fife Ness; and, Viewpoint 

24: Isle of May. 

190 Significant cumulative effects on visual amenity (Major or Moderate/Major) from the Inch 

Cape WTGs and OSPs with existing/consented wind farms and the application and scoping 

stage developments are predicted at the same  viewpoints as the significant non-cumulative 

effects, although the level of these effects is slightly different. Two additional viewpoints are 

also predicted to have a significant cumulative effect. These are Viewpoint 16: Tentsmuir 

and Viewpoint 21: Kingsbarns.  
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 Major impacts are predicted at the same viewpoints as the non-cumulative effects as 

well as Viewpoint 3: St Cyrus, Viewpoint 12: A92 East of Muirdrum, and Viewpoint 14: 

Carnoustie.  

 Moderate/Major impacts are also predicted at the same viewpoints as the significant 

non-cumulative effects, with the exception of Viewpoint 16: Tentsmuir, and Viewpoint 

21: Kingsbarns; which have increase from moderate to moderate/major. 

16.14.6 Effects of Decommissioning  

191 Impacts arising from the process of decommissioning have been scoped out of the CSLVIA.  

16.15 Mitigation 

16.15.1 Development Area  

192 No additional mitigation in respect of potential seascape, landscape and visual effects has 

been recommended or incorporated into the Inch Cape Offshore Wind Farm and OfTW apart 

from the embedded mitigation measures employed during the siting and layout of the Inch 

Cape WTGs, which are discussed in Section 16.10. 

16.16 Residual Impacts 

16.16.1 Development Area 

193 The analysis of landscape, seascape and visual effects predicted at each of the 

representative viewpoints and reported in Section 16.12 and Section 16.14 has been drawn 

on to identify the residual effects of the WTGs and OSPs on each of the landscape, seascape 

and visual receptor groups. 

194 The SLVIA has considered the effects of the Inch Cape WTGs and OSPs on the following 

receptors: 

 seascape character areas, and landscape character types and associated areas; 

 landscape designations including GDLs, LLAs and AGLVs; and 

 visual amenity receptors including: 

o recreational users of footpaths and cycle routes; 

o road users; and 

o residents. 

195 The effects on these receptors have been assessed through consideration of the predicted 

effects at the 25 agreed viewpoints as well as review of the ZTV plans presented to 

accompany this report to establish the extent of visibility of the Inch Cape WTGs and OSPs in 

relation to the range of seascape, landscape and visual receptors across the SLVIA Study 

Area. This ZTV analysis is included in Appendix 16B with a summary included in Section 

16.12.2. In this section, the residual landscape, seascape and visual effects of the Inch Cape 

WTGs and OSPs are summarised in Table 16.22 below in relation to a baseline that includes 
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existing and consented wind farms within the SLVIA Study Area as listed in Table 16.19 and 

shown in Figure 16.10. ZTV plans are shown in Appendix 16F. 

Table 16.22: Summary of Residual Effects on Seascape and Landscape Character 

Receptor Sensitivity to Wind 
Farm Development 

Magnitude of Change Residual Effect          
(up to) 

Seascape Character  

 SA3: Cove 
Bay to 
Milton Ness 

Moderate  Low to High Minor/Moderate to 
Moderate/Major and 
Moderate overall 

In the south of the character area, where there will be extensive visibility of the 
Inch Cape WTGs and OSPs, moderate effects on seascape character are predicted. 
Around Stonehaven, the effects will be minor/moderate. Significant effects in 
localised parts of the character area may occur, for example, at Viewpoint 2 (A92 
North of Inverbervie). These are locations where views towards the sea are more 
limited and focused and where the Inch Cape WTGs and OSPs will occupy a larger 
proportion of the available sea view. It is important to recognise that such views, 
whilst possible at certain locations, do not reflect the overall character of sea views 
from the majority of this seascape character area. Overall therefore, it is 
considered that the magnitude of change relating to the introduction of the Inch 
Cape WTGs and OSPs into views from this character area will be moderate. 

 SA4: 
Montrose 
Bay 

High  Moderate to High  Moderate/Major to 
Major and Major overall 

Extensive visibility of the Inch Cape WTGs and OSPs is predicted throughout SA4, 
with expansive open sea views possible from most parts of the coastline, as 
demonstrated for example in views from St Cyrus (Viewpoint 3) and Montrose 
(Viewpoint 5). The position of the Inch Cape WTGs and OSPs in these views will 
vary from being seen in an area of open sea, to being seen in conjunction with 
adjacent headlands. Although there will be no visibility of the Inch Cape WTGs and 
OSPs between Scurdie Ness and Montrose, effects on seascape character generally 
will be significant and range from moderate/major towards the northern end of 
Montrose Bay to major towards Montrose. Overall, the effect on this character 
area will be major and significant. 

 SA5: Long 
Craig 

Moderate  High Moderate/Major 

Theoretical visibility occurs throughout SA5 and there are likely to be views of the 
Inch Cape WTGs and OSPs from most parts of the coastal edge, where they will be 
seen within an expansive seawards view. Effects on seascape character are 
predicted to be moderate/major and significant. 
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Receptor Sensitivity to Wind 
Farm Development 

Magnitude of Change Residual Effect          
(up to) 

 SA6: Lunan 
Bay 

High  High Major 

Although the Inch Cape WTGs and OSPs will not be visible between the southern 
end of the sandy bay and the headland at Lang Craig, generally they will occupy a 
relatively large proportion of the expansive seawards view obtained at most points 
in the character area from which the sea is visible, and particularly on the coastal 
edge and coastline. This is demonstrated in views from Viewpoint 6 (Braehead of 
Lunan). Therefore, the effect on seascape character is considered to be major and 
significant. 

 SA7: Lang 
Craig to the 
Deil’s Heid 

High  High Major 

This is the closest seascape character area to the Development Area. There are 
expansive views of the open sea from the coastal edge, which possesses a wealth 
of small-scale detail and a strong sense of naturalness. The Inch Cape WTGs and 
OSPs will be a prominent feature in views towards the open sea as can be seen in 
the view from Viewpoint 10 (Clifftop Path North of Victoria Park). They will occupy 
a relatively large proportion of the horizontal view and are likely to be visible from 
most locations along the coastline. Therefore, the effect on seascape character is 
considered to be major and significant. 

 SA8: 
Arbroath to 
Monifieth 

Moderate  Moderate to High Moderate to 
Moderate/Major and 
Moderate/Major overall 

This seascape character area is extensively developed, with the exception of the 
area around Barry Links and Buddon Ness. It has a strong horizontal emphasis with 
open and expansive sea views along the length of the coastline. There is almost 
continuous theoretical visibility of the Inch Cape WTGs and OSPs throughout the 
character area. Comparison of views at Viewpoint 11 (Arbroath Signal Tower) and 
Viewpoint 14 (Carnoustie) illustrates how views of the Inch Cape WTGs and OSPs 
will vary, becoming less prominent in the view with increasing distance. However, 
overall, due to the open sea views towards the Inch Cape WTGs and OSPs, it is 
considered that the effect on seascape character will be moderate/major and 
significant. 

 SA9: 
Dundee 

Low Low Minor 

Theoretical visibility of the Inch Cape WTGs and OSPs extends across many parts of 
the character area although actual visibility will be more limited, except in views 
from the coastline and hills, due to the density of built development. The view 
from Viewpoint 15 (Dundee Law) indicates the extent to which the Inch Cape WTGs 
and OSPs will be visible from elevated locations where panoramic views of the 
open sea can be obtained. These views typically include the Firth of Tay, and 
surrounding landscapes and seascapes of Fife and Angus. The Inch Cape WTGs and 
OSPs will introduce a large group of WTGs into seaward views but they will be seen 
at a considerable distance. Within this context, it is considered that the effect on 
seascape character will be minor. 
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SA10: Inner 
Firth of Tay 

Low Low to Negligible Negligible/Minor to 
Minor and 
Negligible/Minor overall 

Theoretical visibility of the Inch Cape WTGs and OSPs is limited from within this 
character area. The incised inner Firth of Tay is the dominant feature within this 
character area which is highlighted by the containment of the Sidlaw and Ochil 
Hills. The Inch Cape WTGs and OSPs will be seen from some parts of the character 
area, introducing a large group of WTGs well outside the mouth of the Inner Firth. 
Overall, it is considered that the effect on seascape character will be 
negligible/minor. 

SA11: St 
Andrews Bay 

High Low  Moderate 

This is a mostly large scale seascape combining a low-lying coastal landform with 
the expanse of the open sea. Theoretical visibility of the Inch Cape WTGs and OSPs 
extends across most of the character area and the predicted view from Viewpoint 
16 (Tentsmuir) shows that the Inch Cape WTGs and OSPs will be a notable addition 
to the seascape; however, this will be in the context of an extensive view of the 
open sea. The overall impact on this character area is therefore considered to be 
moderate. 

SA12: St 
Andrews to 
Fife Ness 

High Moderate Moderate/Major 

This seascape character area comprises the largely rocky coastline between St 
Andrews and Fife Ness. It has a wealth of small scale detail within the coastal edge, 
coupled with expansive views out to sea and north to the distant Angus coastline. 
Theoretical visibility of the Inch Cape WTGs and OSPs will be possible throughout 
the character area and it is likely to be a notable feature in seaward views 
occupying a large area, albeit at some distance from the coastline, as can be seen 
in views from Viewpoint 18 (St Andrews, East Scores) and Viewpoint 23 (Fife Ness, 
Lochaber Rock). The overall impact on this character area is considered to be 
moderate/major and significant.  
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SA13: East 
Neuk of Fife 

High Low to Moderate Moderate to 
Moderate/Major and 
Moderate overall 

This character area extends from Fife Ness to Chapel Ness near Earlsferry. It is a 
medium to high quality seascape of medium to large scale, orientated to the south 
and south-east. The coastline is rocky and views are mostly focused across the Firth 
of Forth but with open views out to sea increasing towards the east of the 
character area and at Fife Ness. Theoretical visibility of the Inch Cape WTGs and 
OSPs occurs mainly in the east, between Fife Ness and Anstruther Easter and 
Pittenweem. Viewpoint 23 (Fife Ness) indicates the view of the Inch Cape WTGs 
and OSPs where it is seen within an open sea view; however the view from 
Viewpoint 22 (Anstruther Easter) is considered more typical of views towards the 
Inch Cape WTGs and OSPs, where they will be visible adjacent to, and mostly 
screened by, intervening coastal headlands. Therefore, although there may be 
localised significant effects on seascape character within a limited area, the overall 
effect is considered to be moderate. 

SA14: 
Kirkcaldy to 
Largo Bay  

Moderate  Negligible Minor 

Theoretical visibility of the Inch Cape WTGs and OSPs within this character area is 
limited to a very small area on Kincraig Hill at a distance of just less than 47 km to 
the nearest Inch Cape WTG. In this context, the overall effect on the seascape 
character is considered to be minor. 

SA17: 
Eyebroughy 
to Torness 
Point 

Moderate Negligible Minor 

This is a large scale coastline, generally open and with expansive seaward views, of 
which a small part lies within the SLVIA Study Area. Theoretical visibility of the Inch 
Cape WTGs and OSPs from within this seascape is shown along most of the coastal 
edge and at a distance of not less than 50 km from the closest WTG. The Inch Cape 
WTGs and OSPs will be visible in distant views out to sea, but only in clear weather 
conditions, as shown in the view from Viewpoint 25 (Dunbar). Therefore, the 
overall effect on this character area will be minor. 

Landscape Character 

ABS2: 
Agricultural 
Heartlands 

Moderate Low Minor/Moderate 

Within the SLVIA Study Area this comprises three separate but adjacent character 
areas. Overall visibility of the Inch Cape WTGs and OSPs from within these areas is 
limited and views of the sea are not possible from the majority of the landscape 
which lies within Strathmore and the Howe of the Mearns. Parts of the landscape 
where the sea is an important component of the view are limited to the south and 
south-east facing slopes of the Hill of Garvock. Within this context the overall effect 
on landscape character is considered to be minor/moderate. 
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ABS4: 
Moorland 
Plateaux  

Moderate Low Minor/Moderate 

Within the SLVIA Study Area this comprises one character area. Where visible, the 
sea will be just one component of the distant and panoramic view available from 
some of the higher locations within the south-eastern part of this landscape 
character area. Overall visibility of the Inch Cape WTGs and OSPs from this 
landscape is limited and where visible, it will be seen as a distant element within an 
overall expansive view, as shown in the view from Viewpoint 4 (Cairn o’ Mount). 
The overall effect on landscape character is considered to be minor/moderate. 

TAY1: 
Highland 
Glens 

High Negligible Minor/Moderate 

Although the landscape character type is accorded a high sensitivity to wind farm 
development on account of its medium to small scale and degree of enclosure, 
theoretical visibility of the Inch Cape WTGs and OSPs is limited and, where visible, 
they will be seen at a minimum distance of 39 km to the nearest WTG. In this 
context, it is considered that the overall effect on landscape character is 
minor/moderate.  

TAY3: 
Highland 
Summits and 
Plateaux 

Moderate to High Low Minor/Moderate 

This character type occurs within several parts of the SLVIA Study Area, although 
the higher sensitivity locations (such as the Cairngorms National Park and Deeside 
and Lochnagar National Scenic Area) all lie outside the SLVIA Study Area. Within 
the SLVIA Study Area, overall visibility of the Inch Cape WTGs and OSPs will be 
limited and where visible, they will be seen on the distant sea horizon as just one 
element within an overall expansive view over the surrounding landscape. In this 
context, the overall effect on landscape character is minor/moderate. 

TAY5: 
Highland 
Foothills 

Moderate to High Low Minor/Moderate 

There will be limited or no visibility of the Inch Cape WTGs and OSPs from the 
higher sensitivity parts of areas having this character type. Areas from which the 
Inch Cape WTGs and OSPs will be visible are the upper slopes and summits of the 
hills overlooking Strathmore, from which they will be seen on the distant sea 
horizon as one element in an overall panoramic and expansive view over the 
surrounding landscape. This can be seen in the view from Viewpoint 8 (White 
Caterthun Hill Fort). In this context, the overall effect on landscape character is 
minor/moderate. 
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TAY8: 
Igneous Hills 

Moderate to High Low Minor/Moderate 

Within the SLVIA Study Area this comprises one character area. Visibility of the Inch 
Cape WTGs and OSPs from this character area will be limited to the less sensitive 
upper slopes and summits of the Sidlaw Hills overlooking the coastal farmlands of 
Angus and the outer Firth of Tay. In views of the surrounding landscape, which can 
be obtained from these locations, the Inch Cape WTGs and OSPs will be visible on 
the distant sea horizon as just one element in an overall panoramic view. This can 
be seen in the view from Viewpoint 13 (Dodd Hill). Therefore the overall effect on 
landscape character is considered to be minor/moderate. 

TAY10: 
Broad Valley 
Lowlands 

Moderate Negligible Minor 

Within the SLVIA Study Area this comprises two character areas focused on 
Strathmore and the Lower South and North Esk River Valleys. There will be limited 
visibility of the Inch Cape WTGs and OSPs from within this largely agricultural 
landscape. Even where theoretically visibility is indicated, actual visibility is likely to 
be limited as seen in the view from Viewpoint 7 (Brechin). The overall effect on 
landscape character is considered to be minor. 

TAY12: Low 
Moorland 
Hills 

Moderate Low Minor/Moderate 

Within the SLVIA Study Area this comprises one character area. Although 
theoretical visibility of the Inch Cape WTGs and OSPs is indicated over parts of this 
character area, these areas are often located within forest, therefore actual 
visibility is likely to be limited. From higher points in the character area, which are 
not forested, there may be views across the surrounding landscape to the distant 
sea in which the Inch Cape WTGs and OSPs will be seen on the horizon. Overall, the 
effect of the Inch Cape WTGs and OSPs on landscape character is considered to be 
minor/moderate. 

TAY13: 
Dipslope 
Farmland 

Moderate Low to High Minor/Moderate to 
Moderate/Major and 
Moderate overall 

This landscape character type is found over a large area, stretching from the coast 
south of Montrose to the edge of the SLVIA Study Area west of Dundee. There is 
theoretical visibility of the Inch Cape WTGs and OSPs across approximately half of 
this area, including locations from which views of the sea are also possible. In some 
of these locations, particularly where the view towards the sea is focused and the 
Inch Cape WTGs and OSPs will occupy a large proportion of the available sea 
horizon, for example Viewpoint 9 (Minor Road South of Cairnconon Hill), the 
localised effect may be significant; however, the overall effect on landscape 
character is considered to be moderate. 
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TAY15: 
Lowland 
Basins 

Moderate Low Minor/Moderate 

Within the SLVIA Study Area this comprises one character area. There is limited or 
no theoretical visibility of the Inch Cape WTGs and OSPs from within this landscape 
character area. In views where the Inch Cape WTGs and OSPs will be seen, visibility 
is likely to be limited to WTG blade tips, seen beyond a skyline comprised of trees 
and buildings in the surrounding landscape, rather than against a sea horizon. The 
overall impact on landscape character is therefore considered to be 
minor/moderate. 

FFE3: Upland 
Foothills 

Moderate Low Minor/Moderate 

Within the SLVIA Study Area this comprises a number of discontinuous areas in the 
north-east of Fife. These are medium to large scale landscapes with extensive 
views across other landscape types. Theoretical visibility of the Inch Cape WTGs 
and OSPs is shown across parts of the character areas, mostly around the hill tops 
and east facing slopes. Where visible the Inch Cape WTGs and OSPs, are likely to be 
seen on the distant sea horizon comprising one element in extensive views across 
the surrounding landscape. In this context, the overall effect on landscape 
character is considered to be minor/moderate.  

FFE4: 
Pronounced 
Volcanic Hills 
and Craigs 

Moderate to High Low Minor/Moderate 

There is limited visibility of the Inch Cape WTGs and OSPs from within character 
areas of this type, occurring mainly on the higher ground of the hill tops and east 
facing slopes below the summits, and therefore the higher sensitivity locations 
within these character areas will not be affected. As can be seen in the view from 
Viewpoint 19 (Largo Law), the Inch Cape WTGs and OSPs will be seen as an element 
on the distant sea horizon, in an extensive view over the surrounding landscape. 
The overall effect on landscape character is considered to be minor/moderate.  

FFE 5: 
Lowland 
Hills and 
Valleys 

Moderate to High Low to Moderate Minor/Moderate to 
Moderate and 
Minor/Moderate overall 

This character type is found in several locations within the SLVIA Study Area with 
theoretical visibility of the Inch Cape WTGs and OSPs varying from area to area. In 
the areas where visibility is possible, which are likely to be larger scale, more open 
areas of the landscape having a lower sensitivity, the Inch Cape WTGs and OSPs are 
likely to be seen as an element on the distant sea horizon, from locations in which 
the sea may be just one component of the view. In this context, and taking overall 
patterns of visibility into account, the overall effect on this character type is 
considered to be minor/moderate. 
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FFE 6: 
Lowland 
Open 
Sloping 
Farmland 

Moderate Low to Moderate Minor/Moderate to 
Moderate and 
Minor/Moderate overall 

This character type occurs within two areas in Fife that lie within the SLVIA Study 
Area. Theoretical visibility of the Inch Cape WTGs and OSPs occurs across much of 
these character areas. Views of the sea are possible from parts of the landscape 
although it is often screened from view by intervening vegetation. In views across 
the landscape in which the Inch Cape WTGs and OSPs will be visible they will be 
seen as an element on the distant sea horizon. An example is the view from 
Viewpoint 20 (B9131 South of Dunino) in which the Inch Cape WTGs and OSPs 
occupy part of the open sea view. The overall impact on landscape character is 
considered to be minor/moderate.  

FFE 7: 
Lowland 
Dens 

Low Negligible to Low Negligible/Minor to 
Minor and 
Negligible/Minor overall 

This character type occurs across several locations within the SLVIA Study Area. 
Although theoretical visibility of the Inch Cape WTGs and OSPs is shown in these 
areas, it is considered that actual visibility from within the wooded valleys will be 
negligible. Therefore the overall effect on landscape character is considered to be 
negligible/minor. 

FFE 8: 
Lowland 
Glacier 
Meltwater 
Valleys 

Moderate Negligible to Low Minor to 
Minor/Moderate and 
Minor overall 

This character type occurs at only one location within the SLVIA Study Area and 
theoretical visibility of the Inch Cape WTGs and OSPs is limited. Actual visibility will 
be less than that indicated on the ZTV due to the screening effect of intervening 
woodland and buildings in the landscape. In this context it is considered that the 
effect on landscape character will be minor. 

FFE 11: 
Coastal Hills 

Moderate Low Minor/Moderate 

This character type also occurs at only one location in the SLVIA Study Area 
although theoretical visibility of the Inch Cape WTGs and OSPs is shown across 
most of the area. Views of the sea are an important element in the character of 
this landscape and the Inch Cape WTGs and OSPs will be visible in these views, 
occupying part of the distant open sea horizon. The view from Viewpoint 17 
(Strathkinness) is representative of views towards the Development Area from this 
area of landscape. In this context it is considered that the overall effect on 
landscape character will be minor/moderate. 
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FFE 12: 
Coastal 
Terraces 

Moderate Low Minor/Moderate 

This landscape character type occurs in several locations inland of Tentsmuir 
Forest. Although theoretical visibility of the Inch Cape WTGs and OSPs is shown 
across parts of this landscape, it is considered that actual visibility will be limited 
due to buildings and vegetation in the surrounding landscape; however, where the 
Inch Cape WTGs and OSPs are visible, they may be seen on the distant sea horizon 
or as views of WTG blade tips over intervening skylines. It is considered that the 
overall effect on landscape character will be minor/moderate. 

FFE 15: 
Coastal Flats 

Moderate Low Minor/Moderate 

This landscape character type occurs in several locations inland of Tentsmuir 
Forest. It is considered that actual visibility will be limited due to buildings and 
vegetation in the surrounding landscape; however, where the Inch Cape WTGs and 
OSPs are visible, they may be seen on the distant sea horizon or as views of WTG 
blade tips over intervening skylines. It is considered that the overall effect on 
landscape character will be minor/moderate. 

 

196 The residual effects on landscape designations are described in Table 16.23 below. 

Table 16.23: Summary of Effects on Landscape Designations 

Receptor Sensitivity Magnitude of Change Residual Effect           
(up to) 

 LLA 

Craigtoun 

 

High  Low Moderate 

 Although theoretical visibility of the Inch Cape WTGs and OSPs is possible 
throughout this LLA, actual visibility in many locations will be limited due to the 
screening effect of woodland. Therefore the overall impact on the LLA is predicted 
to be moderate. 

Dura Den Moderate Negligible Minor 

Theoretical visibility of the Inch Cape WTGs and OSPs across this LLA is limited to 
scattered areas and does not occur within the Den itself. Therefore, the overall 
impact on the LLA is predicted to be minor. 
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East Neuk 

 

High Low to Negligible Moderate to 
Minor/Moderate and 
Minor/Moderate overall 

This LLA is characterised by extensive seaward views although overall theoretical 
visibility of the Inch Cape WTGs and OSPs is limited as a result of the south-easterly 
easterly aspect of the coastline. The overall impact on the LLA is predicted to be 
minor/moderate. 

Forth Islands High Moderate Moderate/Major but 
limited to Isle of May 

Of the three islands within this LLA only the Isle of May lies within the SLVIA Study 
Area. Theoretical visibility of the Inch Cape WTGs and OSPs extends across most of 
the island and the predicted view from Viewpoint 24 (Isle of May) shows that the 
Inch Cape WTGs and OSPs will be a feature in open sea views. The impact on the 
part of the LLA comprising the Isle of May is therefore considered to be 
moderate/major and significant. 

Largo 

 

Moderate Low to Negligible Minor/Moderate to 
Minor and Minor overall 

Much of the landscape value of this LLA derives from the pronounced form of Largo 
Law which contributes to the sense of place in this part of Fife. However, 
theoretical visibility of the Inch Cape WTGs and OSPs is limited to the summit and 
upper slopes of Largo Law and the impact on the LLA is predicted to be minor. 

St Andrews 
to Fife Ness 

High Moderate Moderate/Major 

This LLA comprises the long stretch of rocky coastline extending from St Andrews 
around Fife Ness to Crail. The relationship between the landscape and coastal edge 
contributes to the distinctive character of this area which includes the extensive 
seaward views which may be obtained throughout the LLA. Theoretical visibility of 
the Inch Cape WTGs and OSPs extends across most of the LLA and the predicted 
view from Viewpoints 21 (Kingsbarns) and 23 (Fife Ness) show that the Inch Cape 
WTGs and OSPs will be a notable feature in open sea views. The overall impact on 
this designated area is therefore considered to be moderate/major and significant. 

St Andrews 
Links 

 

High Low Moderate 

Theoretical visibility of the Inch Cape WTGs and OSPs extends across all of this LLA. 
Although the Inch Cape WTGs and OSPs are likely to be a notable feature in the 
seascape, the open sea views from this location are expansive in nature and the 
coastal topography is low-lying. Therefore, overall impact on this LLA is considered 
to be moderate. 
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Tarvit and 
Ceres 

Moderate Low to Negligible Minor/Moderate to 
Minor and Minor overall 

Theoretical visibility of the Inch Cape WTGs and OSPs across this LLA is limited to 
scattered areas and the overall impact on the LLA is predicted to be minor. 

Tay Coast Moderate Low to Negligible Minor/Moderate to 
Minor and Minor overall 

Part of the Tay Coast LLA lies outside the SLVIA Study Area and theoretical visibility 
of the Inch Cape WTGs and OSPs across this LLA is limited to scattered areas. The 
overall impact on the LLA is predicted to be minor. 

Tentsmuir 
Coast 

High Low Moderate 

This LLA comprises the large stretch of sandy coastline extending west and south of 
Tentsmuir Point and ending at the Eden Estuary. It combines a low-lying coastal 
landform with the expanse of the open sea. Theoretical visibility of the Inch Cape 
WTGs and OSPs extends across most of the LLA and the predicted view from 
Viewpoint 16 (Tentsmuir) shows that the Inch Cape WTGs and OSPs, although a 
notable feature in the seascape, will comprise just one element in the expansive 
and open sea views available from this area. The overall impact on this LLA is 
considered to be moderate. 

 AGLV 

North 
Berwick to 
Dunbar 
Coast 

  

High Negligible Minor/Moderate 

Although located at considerable distance from the Development Area, there will 
be views of the Inch Cape WTGs and OSPs in conditions of good visibility. In these 
circumstances it is considered that the effect on this coastal AGLV will be 
minor/moderate. 

GDLs in inland locations 

All  High Negligible to Low Moderate to 
Minor/Moderate 

For the GDLs located within inland parts of the SLVIA Study Area and having 
theoretical visibility of the Inch Cape WTGs and OSPs, the visibility analysis 
indicates that actual visibility in most cases will be limited. This is due to the 
mature policy woodlands that typically enclose these landscapes and screen views 
of the wider surroundings, including screening of distant views towards the sea. 
Therefore, it is predicted that effects will vary from minor/moderate to moderate. 
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GDLs in coastal locations 

St Andrews 
Links 

High Low Moderate 

Open sea views are possible from many places in this GDL, from which there is 
theoretical visibility of the Inch Cape WTGs and OSPs across most areas. The 
viewpoint assessment suggests that there may be up to moderate, effects on this 
landscape. 

Cambo High Moderate Moderate/Major 

Open sea views towards the Development Area are possible from some locations 
within the wider designed landscape surrounding the gardens. In this case, it is 
considered that there may be up to moderate/major and significant effects on this 
landscape. 

Tyninghame High Negligible Minor/Moderate 

Located at a considerable distance from the Inch Cape WTGs and OSPs, there may 
be views towards the Development Area from parts of this designed landscape. 
The landscape effects may be up to minor/moderate. 

 

Settlements 

197 Whilst theoretical visibility of the Inch Cape WTGs and OSPs is shown for many settlements, 

it is considered that the degree of actual visibility from within settlements will, in most 

cases, be limited by the screening effect buildings and vegetation. The summary section 

contained below in Table 16.24 records what the greatest level of residual effect will be, 

recognising that this may only occur for a limited number of properties, which have open sea 

views, in settlements located within the SLVIA Study Area. 
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Coastal 
Settlements in 
Aberdeenshire 

 

High Moderate  Moderate/Major (up to 30 km 
distance from closest Inch Cape 
WTG) 

Of the settlements considered in the assessment, theoretical visibility is 
indicated for parts of Inverbervie and St Cyrus, together with all of Gourdon and 
Johnshaven. As noted above, actual visibility of the Inch Cape WTGs and OSPs is 
likely to be limited, however where properties have open sea view, residents 
may experience up to moderate/major and significant effects on visual amenity. 

Coastal 
Settlements in 
Angus 

  

High  High Major (up to 20 km distance 
from closest Inch Cape WTG) 

Moderate/Major (up to 26.5 km 
distance from closest Inch Cape 
WTG) 

Theoretical visibility is indicated across the whole of Monifieth, Lunan, and 
Auchmithie, from most of Carnoustie and Arbroath, and parts of Montrose. 
Actual visibility of the Inch Cape WTGs and OSPs will be much more limited; 
however, it is anticipated that up to major and significant effects on visual 
amenity may be experienced where properties have open sea views, particularly 
between Carnoustie and Montrose. 

Coastal 
Settlements in 
Fife 

 

High Moderate Moderate/Major (up to 35 km 
distance from closest Inch Cape 
WTG) 

Of the settlements considered in the assessment, theoretical visibility is 
indicated across the whole of Tayport, most of St Andrews, Guardbridge, and 
Crail, parts of Anstruther Easter and limited parts of Pittenweem. As with other 
settlements having theoretical visibility of the Inch Cape WTGs and OSPs, actual 
visibility will be more limited than shown on the ZTV plans; however, the 
viewpoint analysis suggests that up to moderate/major and significant effects 
may be experienced where properties have open sea views in the direction of 
the Inch Cape WTGs and OSPs.  

Inland 
Settlements in 
Fife 

High Moderate Moderate/Major (up to 35 km 
distance from closest Inch Cape 
WTG) 

The ZTVs indicate that theoretical visibility of the Inch Cape WTGs and OSPs is 
possible across all of Balmullo, Kingsbarns, Strathkinness and Dairsie, across most 
of Leuchars and across part of Boarhills. Actual visibility will be more limited; 
however, the viewpoint analysis suggests that up to moderate/major and 
significant effects may be experienced where properties have open sea views.  
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Other 
Settlements   

High Low Moderate 

Theoretical visibility of the Inch Cape WTGs and OSPs will be possible from parts 
of Dundee, Broughty Ferry and, at a much greater distance, Dunbar and North 
Berwick in East Lothian. Where properties have open sea views, residents may 
experience up to moderate effects on visual amenity.  

 

Routes 

198 The routes considered in the assessment cross large areas of seascape and landscape at 

varying distances from the Development Area. Theoretical visibility of the Inch Cape WTGs 

and OSPs from along these routes may vary from no visibility to visibility over continuous 

stretches of road or path. Actual visibility may also vary considerably due to the screening 

effect of vegetation and buildings, both at the roadside, but also in the surrounding 

landscape or seascape. The summary section contained in Table 16.25 below records what 

the greatest level of residual effect will be, recognising that this may only occur for a short 

section or localised area of the route. 

Table 16.25: Summary of Effects on Transport and Recreational Routes 

Receptor Sensitivity Magnitude of Change Residual Effect  (up to) 

 Roads  

 A91 

  

Moderate  Low Minor/Moderate 

The visibility analysis shows that the Inch Cape WTGs and OSPs are theoretically 
visible from the entire length of this route. In many places actual visibility may be 
more limited although the road does pass very close to the coastline, from where the 
Inch Cape WTGs and OSPs may be visible on the distant sea horizon. However, it is 
considered that the effect on visual amenity will be at most minor/moderate. 

 A914 

  

Moderate  Low Minor/Moderate 

The Inch Cape WTGs and OSPs are theoretically visible for only limited sections of this 
route; however, it is considered that in many areas views towards the Development 
Area will be screened by buildings and vegetation in the intervening landscape. The 
effect on the visual amenity of road users is therefore considered to be at most 
minor/moderate. 
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 A915 

  

Moderate Low Minor/Moderate 

There is theoretical visibility of the Inch Cape WTGs and OSPs for just less than half of 
the length of the route which is within the SLVIA Study Area. It is predicted that 
actual visibility will be possible from certain sections of the road. In these locations 
the Inch Cape WTGs and OSPs will be seen occupying part of the distant sea horizon. 
It is considered that the effect on visual amenity will be at most minor/moderate. 

A917 Moderate Moderate Moderate 

Theoretical visibility of the Inch Cape WTGs and OSPs is indicated for slightly less than 
two-thirds of this road. Along many sections of the road from which there are open 
views of the sea, it is likely that the Inch Cape WTGs and OSPs will be visible, 
occupying part of the seawards horizon. In these locations, road users may 
experience up to a moderate effect. 

A919 Moderate Low Minor/Moderate 

The Inch Cape WTGs and OSPs are theoretically visible for much of this route; 
however, it is considered that in many areas views towards the Development Area 
will be screened by buildings and vegetation in the intervening landscape. The effect 
on the visual amenity of road users is therefore considered to be minor/moderate at 
most. 

A92 Moderate High Moderate/Major 

The visibility analysis indicates that the Inch Cape WTGs and OSPs are theoretically 
visible for over two-thirds of this route. Actual visibility is most likely on sections of 
the road which pass in close proximity to the coastline where up to moderate/major 
and significant effects may occur; however, these locations will be limited to the 
geographical areas which are closest to the Development Area, for example, the 
short stretch road to the south of Arbroath, and the section to the west of Lunan Bay. 

A933 Moderate Moderate Moderate 

Running between Arbroath and Brechin, theoretical visibility of the Inch Cape WTGs 
and OSPs occurs for just under two-thirds of the route. It is considered that actual 
visibility will be more limited, due mostly to the effects of intervening woodland 
within the surrounding landscape. Therefore, the effect on visual amenity will be 
moderate at most. 

A935 Moderate Low Minor/Moderate 

The Inch Cape WTGs and OSPs are theoretically visible for just less than half of this 
route. ZTV analysis indicates that much of this visibility will be of WTG blade tips only 
and that the sea is unlikely to be visible from the road. The effect on visual amenity is 
likely to be at most minor/moderate. 
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Receptor Sensitivity Magnitude of Change Residual Effect  (up to) 

A937 Moderate Low Minor/Moderate 

Route analysis indicates that the Inch Cape WTGs and OSPs will be theoretically 
visible for less than half the length of this road, with the ZTVs showing that visibility 
will be mostly limited to WTG blade tips. It is considered that the effect on visual 
amenity, is likely to be, at most minor/moderate. 

Recreational Routes 

Fife 
Coastal 
Path 

High Moderate Moderate/Major 

The Inch Cape WTGs and OSPs will be theoretically visible for much of this route and 
it is considered that actual visibility will be possible along many sections, particularly 
between Anstruther Easter and St Andrews where the footpath follows the coastal 
edge closely. In this context, it is likely that footpath users, who are considered to 
have a high sensitivity to change, may experience up to moderate/major effects on 
visual amenity, which will be significant. 

NCN 
Route 1 

High High Major 

Users of NCN Route 1 may experience up to major and significant effects on visual 
amenity. Major effects are predicted along localised sections of the route as it passes 
through Angus, where the route runs adjacent or close to the coastal edge, and from 
where there will be open seaward views towards the Development Area. These areas 
are located mostly between Arbroath and Montrose. Up to moderate/major and 
significant effects may also be experienced by cyclists on this route at other locations 
in Angus, along localised sections between Arbroath and Carnoustie. Significant 
effects may also be experienced along sections of the route in Aberdeenshire, 
between Inverbervie and Montrose. 

Train Lines 

Edinburgh 
to 
Aberdeen 

Moderate High Moderate/Major 

Passengers on this route may experience up to moderate/major and significant 
effects on visual amenity, although this is likely to be for short sections of the route 
only, particularly along the stretch between Carnoustie and Arbroath where there 
will be open sea views from the coastal edge. For much of the route, there will be no 
visibility of the Inch Cape WTGs and OSPs, for example where the train passes 
through Strathmore. In many areas where theoretical visibility is shown on the ZTVs, 
actual visibility may be limited due to the screening effect of trackside buildings, 
vegetation and cuttings. 
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Other Recreational Receptors 

199 Based on the findings of the viewpoint assessment, recreational receptors having open sea 

views where the Inch Cape WTGs and OSPs are an element within these views, major and 

significant effects on visual amenity may be experienced at locations up to 20 km distance. 

Where the available sea view is more focused and in locations where the Inch Cape WTGs 

and OSPs will occupy a greater extent of a limited sea view, major effects on visual amenity 

may be experienced at up to 30 km distance for high sensitivity receptors. However, it is 

important to recognise that such locations are likely to be limited and not generally 

representative of typical sea views obtained from the coastal edge within the SLVIA Study 

Area. Moderate/major and significant effects on visual amenity may be experienced at up to 

35 km distance for high sensitivity receptors. 

200 As identified in respect of the baseline, the Firths of Tay and Forth and adjacent outer waters 

in the North Sea are established shipping routes for both commercial and cruise vessels. The 

closer inshore waters are used for recreational water based activities including visits to the 

islands in the Firth of Forth, notably the Isle of May. It is anticipated that high sensitivity 

recreational receptors, either taking part in water based activities, visiting the Forth islands 

or on cruise ships will experience significant effects from the Inch Cape WTGs and OSPs, at 

distances similar to those at which land based effects are assessed as being significant. 

16.16.2 Offshore Export Cable Study Area  

201 Only construction activities related to the laying of the Offshore Export Cable have the 

potential to create SLV impacts as the Offshore Export Cable will not be visible once laid. 

Construction will involve cable-laying and associated support vessels and these are likely to 

be visible particularly from coastal areas closer to the Offshore Export Cable Corridor. 

However, these activities are unlikely to give rise to any impacts on seascape or visual 

amenity as they will take place within the Outer Firths of the Tay and Forth, in an 

environment where shipping movements and marine activity are commonplace.  

202 The Offshore Export Cable landfall will be located at either Seton Sands or Cockenzie as 

shown on Figure 7.6. The landfall will be constructed using either horizontal directional 

drilling or open cut excavation or a combination of these two techniques. Due to the 

location of these activities on, or close, to the foreshore it is considered that there may be 

significant effects on seascape and visual amenity, but that these effects will be localised in 

extent and temporary in duration. 

16.16.3 Cumulative Impacts 

The Inch Cape WTGs and OSPs with the Offshore Export Cable Corridor 

203 As the Offshore Export Cable will not be visible once installed, the possibility for cumulative 

effects to arise will occur only during the construction period. Installation of the Offshore 

Export Cable will involve a number of cable-laying and support vessels in construction 

activities within the Firth of Forth and between the Firth of Forth and the Development 
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Area. In an area of sea which is already busy with shipping it is not considered that 

construction activities related to the WTGs and OSPs together with construction activities 

related to the Offshore Export Cable Corridor will give rise to any significant cumulative 

effects. 

The Inch Cape WTGs and OSPs with Other Application and Scoping Stage Wind Farms 

204 The wind farms included in the CSLVIA are identified in Table 16.19 and shown in Figure 

16.10. The assessment has considered the cumulative effects of the Inch Cape WTGs and 

OSPs on the following receptors: 

 seascape character areas, and landscape character types and associated areas; 

 landscape designations including GDLs, LLAs and AGLVs; and 

 visual amenity receptors including: 

o recreational users of footpaths and cycle routes; 

o road users; and 

o residents. 

205 The cumulative effects on these receptors have been assessed through consideration of the 

predicted effects at the 25 agreed viewpoints as described in Appendix 16C as well as review 

of the ZTV plans presented to accompany this report, as described in Appendix 16B. ZTV 

plans are included in Appendix 16F. In this section, the cumulative landscape, seascape and 

visual effects of the Inch Cape WTGs and OSPs are summarised in relation to both existing 

and consented wind farms and application and scoping stage wind farms within the SLVIA 

Study Area as listed in Table 16.19 and shown in Figure 16.10. Cumulative effects are 

summarised in Table 16.26 below. 

  



Human Environment 
SEASCAPE, LANDSCAPE AND VISUAL 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

16 

108 of 130 

Table 16.26: Summary of Residual Cumulative Effects on Seascape and Landscape 

Character 

Receptor Sensitivity to Wind 
Farm Development 

Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

Seascape Character 

SA3: Cove 
Bay to 
Milton Ness 

Moderate  Low to High Minor/Moderate to 
Moderate/Major and 
Moderate overall 

The cumulative effect of the Inch Cape WTGs and OSPs when considered in relation 
to application and scoping stage wind farms, both onshore and offshore, will vary 
from minor/moderate to moderate/major and significant. The variation is due 
mainly to distance from the Development Area, visibility, and the character of views 
in which the Inch Cape WTGs and OSPs and other application and scoping stage 
wind farms will be seen. In general, significant cumulative effects on seascape 
character are only likely to occur at locations, such as Viewpoint 2 (A92 North of 
Inverbervie), where the Inch Cape WTGs and OSPs will occupy a considerable 
proportion of the view of the open sea, and from where views of other wind farms 
are possible at relatively close proximity, both in combination with the Inch Cape 
WTGs and OSPs or in succession. Overall the cumulative effect on seascape 
character is considered to be moderate.  

 SA4: 
Montrose 
Bay 

High High  Major  

The cumulative effect on seascape character is considered to be major and 
significant. The Inch Cape WTGs and OSPs will be the closest of the offshore wind 
farms and from most locations in which it is visible it will be seen extending across 
one of the remaining sections of open sea horizon.  

 SA5: Long 
Craig 

Moderate  High Moderate/Major 

The cumulative effect on seascape character is considered to be moderate/major 
and significant. The Inch Cape WTGs and OSPs will be the closest of the offshore 
wind farms and will be seen across one of the remaining sections of open sea 
horizon. 

 

 SA6: Lunan 
Bay 

High  High Major 

In views towards the Development Area, although not visible between the southern 
end of Lunan Bay and the headland at Lang Craig, generally the Inch Cape WTGs and 
OSPs will occupy a relatively large proportion of the expansive seawards view and is 
the closest of the offshore wind farms. It will fill one of the remaining sections of 
open sea horizon, therefore the cumulative effect on seascape character is 
considered to be major and significant. 
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Receptor Sensitivity to Wind 
Farm Development 

Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

SA7: Lang 
Craig to the 
Deil’s Heid 

High  High Major 

This is the closest seascape character area to the Inch Cape WTGs and OSPs, which 
will form a prominent feature in views towards the open sea. If all the other 
application and scoping stage wind farms are consented, the Inch Cape WTGs and 
OSPs will occupy one of the remaining areas of sections of open sea horizon. 
Therefore, the cumulative effect on seascape character is considered to be major 
and significant. 

SA8: 
Arbroath to 
Monifieth 

Moderate  High Moderate/Major 

The viewpoint assessment suggests that if all the application and scoping stage wind 
farms are consented, the Inch Cape WTGs and OSPs will be seen in one of the 
remaining views of the open sea. In this context, it is considered that the cumulative 
effect on seascape character will be moderate/major and significant. 

 SA9: 
Dundee 

Low Low Minor 

The view from Viewpoint 15 (Dundee Law) indicates the extent to which the Inch 
Cape WTGs and OSPs will be visible in elevated panoramic views, at locations where 
views of the open sea may be obtained. These views typically include the Firth of 
Tay, and surrounding landscapes and seascapes of Fife and Angus. If all the 
application and scoping stage wind farms are consented, the Inch Cape WTGs and 
OSPs will be seen in one of the remaining views of the open sea, albeit at some 
distance. However, overall, it is considered that the cumulative effect on seascape 
character will be minor due to the limited occurrence of these elevated open views, 
and the more complex context of the majority of lower lying views. 

SA10: Inner 
Firth of Tay 

Low Low to Negligible Negligible/Minor to Minor 
and Negligible/Minor overall 

Theoretical visibility of the Inch Cape WTGs and OSPs is limited from within this 
character area. Overall it is considered that the cumulative effect on seascape 
character will be negligible/minor. 

SA11: St 
Andrews 
Bay 

High Moderate Moderate/Major 

Theoretical visibility of the Inch Cape WTGs and OSPs extends across most of the 
character area and the predicted cumulative view from Viewpoint 16 (Tentsmuir) 
shows that if all the application and scoping stage wind farms are consented, the 
Inch Cape WTGs and OSPs will represent a notable increase in the proportion of the 
open sea view in which wind farms are visible. The overall cumulative impact on this 
character area is therefore considered to be moderate/major and significant. 
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Receptor Sensitivity to Wind 
Farm Development 

Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

SA12: St 
Andrews to 
Fife Ness 

High Moderate Moderate/Major 

Theoretical visibility of the Inch Cape WTGs and OSPs will be possible throughout 
the character area and it is likely to be a noticeable feature in seaward views, albeit 
at some distance from the coastline, as can be seen in views from Viewpoint 18 (St 
Andrews, East Scores) and Viewpoint 23 (Fife Ness, Lochaber Rock). If all the 
application and scoping stage wind farms are consented, the Inch Cape WTGs and 
OSPs is likely to represent a notable increase in the area of open sea occupied by 
wind farm development, although Neart na Gaoithe will be seen at a closer distance. 
The overall cumulative impact on this character area is considered to be 
moderate/major and significant.  

SA13: East 
Neuk of Fife 

High Low to Moderate Moderate to 
Moderate/Major and 
Moderate overall 

The view from Viewpoint 22 (Anstruther Easter) is considered typical of views 
towards the Development Area from this stretch of coastline, where it will be visible 
adjacent to, and mostly screened by, intervening coastal headlands. In these views 
Neart na Gaoithe will appear at a closer distance and occupying a greater proportion 
of the open sea view. Therefore, although there may be localised significant 
cumulative effects on seascape character within a limited area around Fife Ness, the 
overall cumulative effect on this character area is considered to be moderate. 

SA14: 
Kirkcaldy to 
Largo Bay   

Moderate  Negligible Minor 

Theoretical visibility of the Inch Cape WTGs and OSPs is limited to a very small area 
on Kincraig Hill. In this context, the overall cumulative effect on the seascape 
character is considered to be minor. 

SA17: 
Eyebroughy 
to Torness 
Point 

Moderate Negligible Minor 

This is a large scale coastline, generally open and with expansive seaward views, of 
which a small part lies within the SLVIA Study Area. Theoretical visibility of the Inch 
Cape WTGs and OSPs from within this seascape is shown along most of the coastal 
edge. The view from Viewpoint 25 (Dunbar) indicates that Neart na Gaoithe will be 
seen at a closer distance and overlapping with the Inch Cape WTGs and OSPs in the 
view. In this context, the overall cumulative effect on this character area will be 
minor. 
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Receptor Sensitivity to Wind 
Farm Development 

Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

Landscape Character 

ABS2: 
Agricultural 
Heartlands 

Moderate Low Minor/Moderate 

Visibility of the Inch Cape WTGs and OSPs from within these areas tends to be 
limited to parts of the landscape where the sea forms an important component of 
the view, mainly around the south and south-east facing slopes of the Hill of 
Garvock. Within this context the overall cumulative effect on landscape character is 
considered to be minor/moderate. 

ABS4: 
Moorland 
Plateaux  

Moderate Low  Minor/Moderate  

Overall visibility of the Inch Cape WTGs and OSPs from this landscape is limited and 
where visible, they will be seen as a distant element within an overall expansive 
view, as shown in the view from Viewpoint 4 (Cairn o’ Mount). If all the application 
and scoping stage wind farms are consented, then in views, the cumulative effect on 
landscape character associated with the introduction of the Inch Cape WTGs and 
OSPs into elevated, long distance views will be low. The overall cumulative effect on 
landscape character is considered to be minor/moderate. 

TAY1: 
Highland 
Glens 

High Negligible Minor/Moderate 

Theoretical visibility of the Inch Cape WTGs and OSPs is limited and, where visible, 
they will be seen at a minimum distance of 39 km. Visibility of other application and 
scoping stage wind farms is also limited. In this context, it is considered that the 
overall cumulative effect on landscape character is minor/moderate.  

TAY3: 
Highland 
Summits 
and 
Plateaux 

Moderate to High Low Minor/Moderate 

Overall theoretical visibility of the Inch Cape WTGs and OSPs within areas having this 
landscape character type is limited and where visible, they will be seen on the 
distant sea horizon as just one element within an overall expansive view over the 
surrounding landscape. Visibility of other application and scoping stage wind farms 
is also limited. Therefore, the overall cumulative effect on landscape character is 
minor/moderate. 

TAY5: 
Highland 
Foothills 

Moderate to High Low Minor/Moderate 

There will be limited or no visibility of the Inch Cape WTGs and OSPs from the higher 
sensitivity parts of areas having this character type. The cumulative effect on 
landscape character arising from the introduction of the Inch Cape WTGs and OSPs 
into views from this landscape, when considered in relation to all the other 
application and scoping stage wind farms, will be minor/moderate. 
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Receptor Sensitivity to Wind 
Farm Development 

Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

TAY8: 
Igneous 
Hills 

Moderate to High Low Minor/Moderate 

Within the SLVIA Study Area this comprises one character area. Theoretical visibility 
of the Inch Cape WTGs and OSPs from this character area is limited to the upper 
slopes and summits of the Sidlaw Hills overlooking the coastal farmlands of Angus 
and the outer Firth of Tay. In views of the surrounding landscape which can be 
obtained from these locations, and if all the application and scoping stage wind 
farms are consented, the Inch Cape WTGs and OSPs will represent a minor addition 
to the proportion of the landscape affected by wind farm development. This can be 
seen in the view from Viewpoint 13 (Dodd Hill). Therefore the overall cumulative 
effect on landscape character is considered to be minor/moderate. 

TAY10: 
Broad 
Valley 
Lowlands 

Moderate Negligible Minor 

Focused on Strathmore, there will be limited visibility of the Inch Cape WTGs and 
OSPs from within this largely agricultural landscape. The overall cumulative effect on 
landscape character is considered to be minor. 

TAY12: Low 
Moorland 
Hills 

Moderate Low Minor/Moderate 

Within the SLVIA Study Area this comprises one character area. Although theoretical 
visibility of the Inch Cape WTGs and OSPs is indicated over part of this character 
area, these areas are often located within forest therefore actual visibility is likely to 
be limited. The overall cumulative effect on landscape character is considered to be 
minor/moderate. 

TAY13: 
Dipslope 
Farmland 

Moderate Low to High Minor/Moderate to 
Moderate/Major and 
Moderate overall 

Where the view towards the sea is focused and the Inch Cape WTGs and OSPs will 
occupy a large proportion of the available sea horizon the localised cumulative 
effect on landscape character may be significant, for example at Viewpoint 9 (Minor 
Road South of Cairnconon Hill) and Viewpoint 12 (A92 East of Muirdrum). However, 
the overall cumulative effect on landscape character is considered to be moderate. 

TAY15: 
Lowland 
Basins 

Moderate Low Minor/Moderate 

Within the SLVIA Study Area this comprises one character area. There is limited, or 
no, theoretical visibility of the Inch Cape WTGs and OSPs from within this landscape 
character area. The overall cumulative impact on landscape character is therefore 
considered to be minor/moderate. 
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Farm Development 

Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

FFE3: 
Upland 
Foothills 

Moderate Low Minor/Moderate 

Theoretical visibility of the Inch Cape WTGs and OSPs is shown in parts of the areas 
having this character type. If all the application and scoping stage wind farms are 
consented, the Inch Cape WTGs and OSPs are likely to represent a noticeable 
increase in the proportion of the distant sea horizon occupied by views of wind 
farms. However, the overall cumulative effect on landscape character across the 
area is considered to be minor/moderate.  

FFE4: 
Pronounce
d Volcanic 
Hills and 
Craigs 

Moderate to High Low Minor/Moderate 

In views from locations where the Inch Cape WTGs and OSPs will be visible, such as 
Viewpoint 19 (Largo Law), it will represent a noticeable increase in the proportion of 
the distant sea horizon occupied by views of wind farms. However, there is limited 
visibility of the Inch Cape WTGs and OSPs from within character areas of this type, 
and it will not affect the higher sensitivity locations. Therefore, the overall 
cumulative effect on landscape character is considered to be minor/moderate.  

FFE 5: 
Lowland 
Hills and 
Valleys 

Moderate to High Low to Moderate Minor/Moderate to Minor 
and Minor/Moderate overall 

In the areas where visibility is possible, which are likely to be larger scale, more open 
areas of the landscape having a lower sensitivity, the Inch Cape WTGs and OSPs will 
represent a notable increase in the proportion of the distant sea horizon occupied 
by views of wind farms. In this context, the overall cumulative effect on character 
areas having this type is considered to be minor/moderate. 

FFE 6: 
Lowland 
Open 
Sloping 
Farmland 

Moderate Low to High Minor/Moderate to 
Moderate/Major and 
Minor/Moderate overall 

This character type occurs within two areas in Fife that lie within the SLVIA Study 
Area. Theoretical visibility of the Inch Cape WTGs and OSPs occurs across much of 
these character areas. In views across the landscape in which the Inch Cape WTGs 
and OSPs will be visible, it will be seen as an element on the distant sea horizon and 
in the cumulative context will represent a notable increase in the proportion of the 
distant sea horizon occupied by views of wind farms. However, there is limited or no 
visibility of the Inch Cape WTGs and OSPs from many areas of landscape of this 
character type. The overall cumulative impact on landscape character is considered 
to be minor/moderate.  
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Receptor Sensitivity to Wind 
Farm Development 

Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

FFE 7: 
Lowland 
Dens 

Low Negligible to Low Negligible/Minor to Minor 
and Negligible/Minor overall 

It is considered that actual visibility of the Inch Cape WTGs and OSPs from within the 
wooded valleys will be negligible, although there may be visibility from surrounding 
agricultural land which also lies within the boundary of areas having this character 
type. In this context, the overall cumulative effect on landscape character is 
considered to be negligible/minor. 

FFE 8: 
Lowland 
Glacier 
Meltwater 
Valleys 

Moderate Negligible to Low Minor/Moderate to Minor 
and Minor overall 

This character type occurs at only one location within the SLVIA Study Area and 
theoretical visibility of the Inch Cape WTGs and OSPs is limited. In this context it is 
considered that the cumulative effect on landscape character will be minor. 

FFE 11: 
Coastal 
Hills 

Moderate Low Minor/Moderate 

This character type also occurs at only one location in the SLVIA Study Area although 
theoretical visibility of the Inch Cape WTGs and OSPs is shown within most of this 
area. Views of the sea are an important element in the character of this landscape. If 
all the application and scoping stage wind farms are consented then the Inch Cape 
WTGs and OSPs will represent a notable increase in the proportion of the landscape 
in view, which is occupied by wind farm development. However at this distance, it is 
considered that the overall cumulative effect on landscape character will be 
minor/moderate. 

FFE 12: 
Coastal 
Terraces 

Moderate Low Minor/Moderate 

Although theoretical visibility of the Inch Cape WTGs and OSPs is shown across parts 
of this landscape it is considered that actual visibility will be limited. Therefore, the 
overall cumulative effect on landscape character will be minor/moderate. 

FFE 15: 
Coastal 
Flats 

Moderate Low Minor/Moderate 

It is considered that actual visibility of the Inch Cape WTGs and OSPs will be limited 
due to buildings and vegetation in the surrounding landscape. Therefore, the overall 
cumulative effect on landscape character will be minor/moderate. 

 

206 Cumulative effects on landscape designations are described in Table 16.27 below.  
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Table 16.27: Summary of Cumulative Effects on Landscape Designations 

Receptor Sensitivity Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

 LLA 

Craigtoun 

 

High  Low Moderate 

Theoretical cumulative visibility of application and scoping stage wind farms is 
possible throughout the LLA; however, due to the presence of woodland in many 
areas the overall cumulative impact of the Inch Cape WTGs and OSP is predicted to 
be moderate. 

Dura Den Moderate Negligible Minor 

Theoretical cumulative visibility of the application and scoping stage wind farms 
across this LLA is limited to scattered areas and does not occur within the Den 
itself, therefore the overall cumulative impact on the LLA of the Inch Cape WTGs 
and OSPs is predicted to be minor. 

East Neuk 

 

High Low to Negligible Moderate to Minor/Moderate 
and Minor/Moderate overall 

Theoretical cumulative visibility of the application and scoping stage wind farms 
across this LLA is limited mostly to the stretch of coastline between Crail and 
Anstruther Easter. Therefore, the overall cumulative impact of the Inch Cape WTGs 
and OSPs on the LLA is therefore predicted to be minor/moderate. 

 

Forth Islands High Moderate Moderate/Major but limited 
to Isle of May 

Of the three islands within this LLA only the Isle of May lies within the SLVIA Study 
Area. Theoretical cumulative visibility of several application and scoping stage wind 
farms occurs across most parts of the island. The cumulative impact resulting from 
the Inch Cape WTGs and OSPs on the part of the LLA comprising the Isle of May is 
therefore considered to be moderate/major and significant. 

Largo 

 

Moderate Low to Negligible Minor/Moderate to Minor 
and Minor overall 

Theoretical cumulative visibility of most application and scoping stage wind farms 
is possible, but is confined to the summit and upper slopes of Largo Law. Therefore, 
the overall cumulative impact of the Inch Cape WTGs and OSPs on the LLA is 
predicted to be minor. 

 



Human Environment 
SEASCAPE, LANDSCAPE AND VISUAL 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

16 

116 of 130 

Receptor Sensitivity Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

St Andrews 
to Fife Ness 

High Moderate to High Moderate/Major to Major 
and Moderate/Major overall 

Theoretical cumulative visibility of most application and scoping stage wind farms 
considered in this assessment is possible across most of the LLA. The predicted 
cumulative view from Viewpoints 21 (Kingsbarns) and 23 (Fife Ness, Lochaber Rock) 
show that the Inch Cape WTGs and OSPs will represent a notable, to considerable, 
increase in the proportion of the open sea view affected by wind farm 
development. The overall cumulative impact on this designated area resulting from 
the Inch Cape WTGs and OSPs is therefore considered to be moderate/major and 
significant. 

St Andrews 
Links 

 

High Moderate Moderate/Major 

Several application and scoping stage wind farms have theoretical cumulative 
visibility across this LLA and the Inch Cape WTGs and OSPs are likely to represent a 
notable increase in the proportion of the open sea views which are affected by 
wind farm development. The overall cumulative impact on this LLA resulting from 
the Inch Cape WTGs and OSPs is therefore considered to be moderate/major and 
significant. 

Tarvit and 
Ceres 

Moderate Low to Negligible Minor/Moderate to Minor 
and Minor overall 

Although there is theoretical cumulative visibility of most application and scoping 
stage developments considered in this assessment, this is limited to scattered 
areas and the overall cumulative impact on the LLA resulting from the Inch Cape 
WTGs and OSPs is predicted to be minor. 

Tay Coast Moderate Low to Negligible Minor/Moderate to Minor 
and Minor overall 

Part of the LLA lies outside the SLVIA Study Area and theoretical cumulative 
visibility of application and scoping stage developments across this LLA is limited to 
scattered areas. The overall impact on the LLA is considered to be minor. 

Tentsmuir 
Coast 

High Moderate Moderate/Major 

Theoretical cumulative visibility of the several application and scoping stage 
developments occurs across most of the LLA and the predicted view from 
Viewpoint 16 (Tentsmuir) shows that the Inch Cape WTGs and OSPs will represent 
a notable increase in the proportion of the open sea views which will be affected 
by wind farm development. The overall cumulative impact on this LLA resulting 
from the Inch Cape WTGs and OSPs is considered to be moderate/major and 
significant. 
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Receptor Sensitivity Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

 AGLV 

North 
Berwick to 
Dunbar 
Coast 

  

High Negligible Minor/Moderate 

Located at considerable distance from the Development Area, there will be views 
of the Inch Cape WTGs and OSPs in conditions of good visibility. The view from 
Viewpoint 25 (Dunbar) indicates that Neart na Gaoithe will be seen at a closer 
distance and overlapping with the Inch Cape WTGs and OSPs in views from this 
part of the East Lothian coastline. In this context, the overall cumulative effect 
from the addition of the Inch Cape WTGs and OSPs as seen from this coastal AGLV 
will be minor/moderate. 

GDLs in inland locations 

All High Negligible to Low Moderate to Minor/Moderate 

Of the GDLs within the SLVIA Study Area having theoretical visibility of the Inch 
Cape WTGs and OSPs, the visibility analysis has shown that actual visibility in most 
cases will be limited. This is due to the mature policy woodlands that typically 
enclose these landscapes and screen views of the wider surroundings which, from 
inland locations, may only occasionally include distant views of the sea. The ZTV 
analysis shows that in most cases, visibility of other application and scoping stage 
wind farms is also limited. In this context, it is considered that the cumulative 
effect arising from the Inch Cape WTGs and OSP will vary from minor/moderate up 
to moderate. 

GDLs in coastal locations 

St Andrews 
Links 

High Moderate Moderate/Major 

Open sea views are possible from many places in this GDL from which there is 
theoretical visibility of the Inch Cape WTGs and OSPs across most areas. The 
viewpoint assessment suggests if all the other application and scoping stage wind 
farms are consented then the Inch Cape WTGs and OSPs will represent a notable 
increase in the proportion of the sea view occupied by wind farm development. 
Therefore, it is anticipated that there may be up to moderate/major and significant 
cumulative effect on this coastal designed landscape. 

Cambo High Moderate Moderate/Major 

If all the application and scoping stage wind farms are consented then the Inch 
Cape WTGs and OSPs will represent a notable increase in the proportion of the 
distant sea horizon occupied by views of wind farm development. In locations 
within the wider designed landscape surrounding the gardens, from which open 
sea views are possible, it is therefore considered that there may be up to 
moderate/major and significant cumulative effect on this landscape.  
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Receptor Sensitivity Cumulative Magnitude 
of Change 

Residual Cumulative Effect 
(up to) 

Tyninghame High Negligible Minor/Moderate 

Located at a considerable distance from the Inch Cape WTGs and OSPs, there may 
be views towards the Development Area from parts of this designed landscape. 
The cumulative effect may be up to minor/moderate. 

 

Settlements 

207 Whilst theoretical visibility of the Inch Cape WTGs and OSPs is shown for many settlements 

it is considered that the degree of actual visibility from within settlements will, in most 

cases, be limited by the screening effects of buildings and vegetation. This will also be the 

case for the other application and scoping stage wind farms considered in this assessment. 

Table 16.28 (below) records what the greatest level of residual cumulative effect will be, 

recognising that this may only occur for a limited number of properties, which have open sea 

views.  

Table 16.28: Summary of Cumulative Effects on Settlements 

Receptor Sensitivity Cumulative 
Magnitude of Change 

Residual Cumulative Effect         
(up to) 

Coastal 
Settlements in 
Aberdeenshire 

 

High Moderate  Moderate/Major (up to 30 km 
distance from closest Inch Cape WTG) 

Of the settlements considered in the assessment, theoretical visibility of the Inch 
Cape WTGs and OSPs is indicated for parts of Inverbervie and St Cyrus, together 
with all of Gourdon and Johnshaven. Theoretical cumulative visibility of the Inch 
Cape WTGs and OSPs with other onshore application and scoping stage wind 
farms is limited, particularly in Inverbervie; however, theoretical cumulative 
visibility is indicated for both application stage offshore wind farms in 
conjunction with the Inch Cape WTGs and OSPs. Therefore it is predicted that 
residents may experience up to moderate/major and significant cumulative 
effects on visual amenity from properties which have open sea views in the 
direction of the Inch Cape WTGs and OSPs. 
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Receptor Sensitivity Cumulative 
Magnitude of Change 

Residual Cumulative Effect         
(up to) 

Coastal 
Settlements in 
Angus 

  

High  High Major (up to 20 km distance from 
closest Inch Cape WTG) 

Moderate/Major (up to 26.5 km 
distance from closest Inch Cape WTG) 

Theoretical visibility of the Inch Cape WTGs and OSPs is indicated across the 
whole of Monifieth, Lunan, and Auchmithie, across most of Carnoustie and 
Arbroath, and parts of Montrose. Theoretical cumulative visibility of the Inch 
Cape WTGs and OSPs with application and scoping stage onshore wind farms 
does not occur in Lunan and Auchmithie and is limited in Carnoustie and 
Monifieth. However, a number of onshore cumulative sites show visibility in 
conjunction with the Inch Cape WTGs and OSPs from parts of Arbroath and 
Montrose. Theoretical cumulative visibility is indicated in most of these 
settlements for both application stage offshore wind farms in conjunction with 
the Inch Cape WTGs and OSPs, with the exception of Montrose and Lunan from 
where there will be no cumulative visibility of Neart na Gaoithe. Actual visibility 
of the Inch Cape WTGs and OSPs will be much more limited; however, it is 
anticipated that up to major and significant cumulative effects on visual amenity 
may be experienced where properties have open sea views, particularly between 
Carnoustie and Montrose. 

Coastal 
Settlements in 
Fife 

 

High Moderate  Moderate/Major (up to 35 km 
distance from closest Inch Cape WTG) 

Of the settlements considered in the assessment, theoretical visibility of the Inch 
Cape WTGs and OSPs is indicated across the whole of Tayport, most of St 
Andrews, Guardbridge, and Crail, parts of Anstruther Easter and limited parts of 
Pittenweem. Theoretical cumulative visibility of the Inch Cape WTGs and OSPs 
with application and scoping stage onshore wind farms occurs only for the Group 
7 sites in Crail, Anstruther Easter and Pittenweem. For Tayport, Guardbridge and 
St Andrews, there is theoretical cumulative visibility of a greater number of 
onshore sites including the Group 6 wind farms, Corse Hill, Tealing Airfield, 
Michelin Tyre Factory and Port of Dundee. Of the offshore sites, there is 
theoretical cumulative visibility of Neart na Gaoithe from within all of these 
settlements. Firth of Forth Phase 1 will not be visible from the East Neuk 
settlements. Actual visibility will be much more limited than theoretical visibility 
due the screening effects of buildings and vegetation within and around these 
settlements. However, the viewpoint analysis suggests that up to 
moderate/major and significant cumulative effects may be experienced where 
properties have open sea views in the direction of the Inch Cape WTGs and OSPs. 
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Receptor Sensitivity Cumulative 
Magnitude of Change 

Residual Cumulative Effect         
(up to) 

Inland 
Settlements in 
Fife 

High Moderate Moderate/Major (up to 35 km 
distance from closest Inch Cape WTG) 

The ZTVs indicate that theoretical visibility of the Inch Cape WTGs and OSPs is 
possible across all of Balmullo, Kingsbarns, Strathkinness and Dairsie, across most 
of Leuchars and across part of Boarhills. Cumulative theoretical visibility is 
indicated with various application and scoping stage onshore wind farms 
considered in the assessment as described in Appendix 16B, with different 
patterns of visibility being displayed for different settlements. Visibility of the 
offshore wind farms in conjunction with the Inch Cape WTGs and OSPs is also 
indicated across all of these settlements. Actual visibility will be more limited; 
however, the viewpoint analysis suggests that up to moderate/major and 
significant cumulative effects may be experienced where properties have open 
sea views in the direction of the Inch Cape WTGs and OSPs. 

Other 
Settlements 

High Low Moderate 

Theoretical visibility of the Inch Cape WTGs and OSPs will be possible from parts 
of Dundee, Broughty Ferry and, at a much greater distance, Dunbar and North 
Berwick in East Lothian. Cumulative visibility of the Inch Cape WTGs and OSPs 
with onshore application and scoping stage wind farms is limited. The other 
offshore wind farms at Firth of Forth Phase 1 and Neart na Gaoithe also 
demonstrate theoretical visibility in conjunction with the Inch Cape WTGs and 
OSPs from all of these settlements. It is considered that actual visibility will be 
more limited than indicated on the ZTVs however, where properties have open 
sea views, residents may experience up to moderate cumulative effects on visual 
amenity.  

 

Routes 

208 The routes considered in the assessment cross large areas of seascape and landscape at 

varying distances from the Development Area. Theoretical visibility of the Inch Cape WTGs 

and OSPs from these routes varies from no visibility, to visibility over continuous stretches of 

road or path. Actual visibility will also vary considerably, due to the screening effect of 

vegetation and buildings, both at the roadside but also in the surrounding landscape or 

seascape. The summary section contained below in Table 16.29 records what the greatest 

level of residual effect will be, recognising that this may only occur for a short section or 

localised area of the route. Cumulative visibility of the Inch Cape WTGs and OSPs may be 

either combined or sequential. Combined visibility may be simultaneous (where several 

wind farms are seen within a single arc of vision i.e. approximately 90°) or in succession 

(where wind farms occur in several arcs of vision at the same location). 

209 Other application and scoping stage wind farms that will be seen simultaneously with the 

Inch Cape WTGs and OSPs are likely to be the other offshore wind farms, Neart na Gaoithe 

and Firth of Forth Phase 1. From certain locations there may also be simultaneous views of 
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the Inch Cape WTGs and OSPs in conjunction with wind farms that are located on the coastal 

edge, for example Corse Hill and Glaxo Smith Kline. Cumulative visibility of the Inch Cape 

WTGs and OSPs with other application stage onshore wind farms is more likely to be 

sequential, or combined but in succession views. 

Table 16.29: Summary of Cumulative Effects on Transport and Recreational Routes 

Receptor Sensitivity Cumulative Magnitude 
of Change 

Residual Cumulative 
Effect (up to) 

 Roads  

 A91 

  

Moderate  Low Minor/Moderate 

The visibility analysis shows that the Inch Cape WTGs and OSPs will be theoretically 
visible throughout the length of this route. Cumulative visibility with other 
application and scoping stage wind farms is theoretically possible, but in practice may 
be limited as described in the visibility analysis. Within this context, it is considered 
that the cumulative effect on visual amenity arising from the Inch Cape WTGs and 
OSPs will be at most minor/moderate. 

 A914 

  

Moderate  Low Minor/Moderate 

The Inch Cape WTGs and OSPs are theoretically visible from limited sections of this 
route; however, it is considered that in many areas views towards the Development 
Area will be screened by buildings and vegetation in the intervening landscape. 
Therefore, the cumulative effect on the visual amenity of road users is considered to 
be at most minor/moderate. 

 A915 

  

Moderate  Low Minor/Moderate 

There is theoretical visibility of the Inch Cape WTGs and OSPs for just less than half of 
this route, where it crosses the SLVIA Study Area. In these locations it will be seen 
occupying part of the distant sea horizon and will represent a noticeable increase in 
the proportion of the seawards view occupied by wind farm development. 
Theoretical cumulative visibility is indicated along this stretch of route for the Inch 
Cape WTGs and OSPs with a variety of application and scoping stage wind farms, both 
onshore and offshore, but with the exception of the Group 7 sites, these are mostly 
located at some distance from the road. Therefore, it is considered that the 
cumulative effect on visual amenity resulting from the Inch Cape WTGs and OSPs will 
be at most minor/moderate. 

A917 Moderate Moderate Moderate 

Theoretical visibility of the Inch Cape WTGs and OSPs is indicated for slightly less than 
two-thirds of this road. Along many sections of the road from which there are open 
views of the sea, it is likely that the Inch Cape WTGs and OSPs will be visible, 
occupying part of the seawards horizon. When considered alongside other 
application and scoping stage wind farms it will be seen occupying part of the distant 
sea horizon and will represent a noticeable increase in the proportion of the 
seawards view occupied by wind farm development. Therefore, in these locations, 
road users may experience up to a moderate cumulative effect on visual amenity. 
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Receptor Sensitivity Cumulative Magnitude 
of Change 

Residual Cumulative 
Effect (up to) 

A919 Moderate Low Minor/Moderate 

The Inch Cape WTGs and OSPs are theoretically visible for much of this route; 
however, it is considered that in many areas, views towards the Development Area 
will be screened by buildings and vegetation in the intervening landscape. This is 
likely to be the same for other application and scoping stage wind farms. Therefore, 
the cumulative effects on the visual amenity of road users resulting from the Inch 
Cape WTGs and OSPs are considered to be minor/moderate at most. 

A92 Moderate High Moderate/Major 

The visibility analysis indicates that the Inch Cape WTGs and OSPs are theoretically 
visible for over two-thirds of this route. Cumulative visibility with both onshore and 
offshore application and scoping stage wind farms is also possible. Actual visibility of 
the Inch Cape WTGs and OSPs is most likely on sections of the road which pass in 
close proximity to the coastline, where up to moderate/major and significant 
cumulative effects may occur, particularly in conjunction with the other offshore sites 
and onshore wind farms located in coastal areas. However, these locations will be 
limited to the geographical areas which are closest to the Development Area. In 
inland locations there is likely to be sequential cumulative visibility with several wind 
farms considered in this assessment, for example where the road passes through 
Strathmore there will be views of the Group 3 wind farms on the Hill of Garvock. 
Overall, there will be a variety of cumulative effects on visual amenity throughout the 
length of the route; however, it is considered that significant effects arising from the 
Inch Cape WTGs and OSPs will be limited in duration and extent. 

A933 Moderate Moderate Moderate 

Limited visibility of the Inch Cape WTGs and OSPs is predicted from this route, mostly 
due to the effects of intervening woodland within the surrounding landscape. 
Therefore, the cumulative effect on the visual amenity of road users will also be 
moderate at most. 

A935 Moderate Low Minor/Moderate 

The Inch Cape WTGs and OSPs are theoretically visible for just less than half of this 
route, with actual visibility predicted to be lower due to the screening effect of trees 
and buildings in the surrounding landscape. The cumulative effect on visual amenity 
is likely to be at most minor/moderate. 

A937 Moderate Low Minor/Moderate 

As with the A935, the route analysis indicates that the Inch Cape WTGs and OSPs will 
be theoretically visible for less than half of this road, with the ZTVs showing that 
visibility will be mostly limited to WTG blade tips. Cumulative visibility, both 
combined and sequential, of the Inch Cape WTGs and OSPs with other application 
stage wind farms will be possible; however, it is considered that the overall 
cumulative effect on the visual amenity of road users is likely to be at most 
minor/moderate. 
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Receptor Sensitivity Cumulative Magnitude 
of Change 

Residual Cumulative 
Effect (up to) 

Recreational Routes 

Fife 
Coastal 
Path 

High Moderate Moderate/Major 

There will be cumulative visibility of the Inch Cape WTGs and OSPs with the Group 7 
wind farms for much of this route. There will also be cumulative visibility of the Inch 
Cape WTGs and OSPs with the two other application stage offshore wind farms, 
particularly between Fife Ness and St Andrews, from where there will also be in views 
of other application and scoping stage onshore wind farms across the Firth of Tay. In 
this context, it is likely that footpath users, who are considered to have a high 
sensitivity to change, may experience up to moderate/major cumulative effects on 
visual amenity, which will be significant. 

NCN 
Route 1 

High High Major 

Users of NCN Route 1 may experience up to major and significant cumulative effects 
on visual amenity. Major cumulative effects are predicted along localised sections of 
the route as it passes through Angus, where the route runs adjacent or close to the 
coastal edge, and from where there will be open seaward views of the Inch Cape 
WTGs and OSPs in conjunction with other application stage offshore wind farms and 
onshore wind farms located close to the coastline, such as Corse Hill. These areas are 
located mostly between Arbroath and Montrose. Up to moderate/major and 
significant cumulative effects may also be experienced by cyclists on this route at 
other locations in both Angus and Fife, along localised sections between Arbroath 
and Carnoustie, and to the west of St Andrews. Significant cumulative effects may 
also be experienced along sections of the route in Aberdeenshire, between 
Inverbervie and Montrose, although these effects will be localised. 

Train Lines 

Edinburgh 
to 
Aberdeen 

Moderate High Moderate/Major 

The Inch Cape WTGs and OSPs will be seen in combination with other applications 
stage offshore wind farms, particularly along the stretch of this route between 
Carnoustie and Arbroath where there will be open sea views from the coastal edge. 
Therefore, rail passengers may experience up to moderate/major and significant 
cumulative effects on visual amenity, but only for relatively short sections of the 
route. 

 

Other Recreational Receptors 

210 Based on the findings of the viewpoint assessment, recreational receptors having open sea 

views where the Inch Cape WTGs and OSPs are an element within these views, major and 

significant cumulative effects on visual amenity may be experienced at locations up to 

26.5  km distance. Where the available sea view is more focused and in locations where the 

Inch Cape WTGs and OSPs will occupy a greater extent of a limited sea view, major 

cumulative effects on visual amenity may be experienced at up to 30 km distance for high 

sensitivity receptors; however, it is important to recognise that such locations are likely to 

be limited and not generally representative of typical sea views obtained from the coastal 
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edge within the SLVIA Study Area. Moderate/major and significant cumulative effects on 

visual amenity may be experienced at up to 35 km distance for high sensitivity receptors. 

211 As identified in respect of the baseline, the Firths of Tay and Forth and adjacent outer waters 

in the North Sea are established shipping routes for both commercial and cruise vessels. The 

closer inshore waters are used for recreational water based activities including visits to the 

islands in the Firth of Forth, notably the Isle of May. It is anticipated that high sensitivity 

recreational receptors taking part in water based activities, visiting the Forth islands or on 

cruise ships will experience significant effects from the Inch Cape WTGs and OSPs, 

considered cumulatively with the other offshore wind farms at Neart na Gaoithe and Firth of 

Forth Phase 1, at distances similar to those at which land based cumulative effects are 

assessed as being significant. 

16.17 Conclusion 

212 The SLVIA has assessed the construction and operational effects arising from the Inch Cape 

WTGs and OSPs on seascape and landscape character and visual amenity within the 50 km 

SLVIA Study Area. A worst case scenario has been assessed as described in Section 16.9. A 

description of maritime navigational lighting and aviation hazard lighting has also been 

included in the assessment.  

213 Included within the assessment are 11 existing or consented wind farms. Included in the 

cumulative assessment are 24 wind farms at application or scoping stage. The effects arising 

from the Inch Cape WTGs and OSPs in conjunction with any existing and consented wind 

farms in the landscape have been considered in the context of the existing baseline, 

alongside a cumulative assessment in which the additional effects of the Inch Cape WTGs 

and OSPs have been assessed in relation to existing and consented wind farms together with 

application and scoping stage wind farms, both onshore and offshore. 

16.17.1 Inch Cape WTGs and OSPs in Conjunction with Existing and Consented Wind Farms 

214 The existing and consented wind farms considered in the assessment in conjunction with the 

Inch Cape WTGs and OSPs are all located either in or around Dundee, or towards the north 

of the SLVIA Study Area in Aberdeenshire. The SLVIA has established that there will be 

significant effects from the Inch Cape WTGs and OSPs considered on its own, or with these 

existing and consented wind farms, on seascape character areas SA4: Montrose Bay, SA5: 

Long Craig, SA6: Lunan Bay, SA7: Lang Craig to the Deil’s Heid, SA8: Arbroath to Monifieth 

and SA12: St Andrews to Fife Ness. With the exception of SA12, which is in Fife, all of these 

character areas are located within Angus at a closest distance of between 15.4 km to 

32.5  km from the closest WTG within the Development Area. 

215 There are not predicted to be any significant impacts on landscape character types and 

associated character areas within the SLVIA Study Area resulting from the Inch Cape WTGs 

and OSPs considered on their own or in conjunction with other existing and consented wind 

farms. However, there may be localised significant effects on landscape character, for 
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example, parts of the Dipslope Farmland (TAY13) landscape in which sea views are an 

important element of the landscape. 

216 Significant landscape effects on GDLs are limited to the garden at Cambo, which is located 

on the north-east Fife coastline and are likely to have open sea views towards the Inch Cape 

WTGs and OSPs from locations within its grounds. Significant landscape effects on 

designated areas are limited to two coastal LLAs in Fife, namely the St Andrews to Fife Ness 

LLA, and the Forth Islands LLA (Isle of May only). 

217 Overall visibility of the Inch Cape WTGs and OSPs from within both coastal and inland 

settlements is likely to be limited. However, significant effects on visual amenity may occur 

where properties have views of the open sea in the direction of the Inch Cape WTGs and 

OSPs. These effects may be up to Major within coastal settlements and properties in Angus, 

and up to Moderate/Major for coastal settlements and properties on the Fife and 

Aberdeenshire coastlines. There may also be up to Moderate/Major effects on visual 

amenity for a limited number of settlements within Fife which are located just inland of the 

coastline, for example Kingsbarns. 

218 Significant effects on the visual amenity of road users, walkers and recreational cyclists are 

predicted along limited sections of the A92, the Fife Coastal Path, NCN Route 1 and for the 

Edinburgh to Aberdeen railway line. 

Inch Cape WTGs and OSPs in Conjunction with Application and Scoping Stage Wind Farms 

together with Existing and Consented Stage Wind Farms 

219 Significant cumulative effects on seascape character are predicted for character areas SA4: 

Montrose Bay, SA5: Long Craig, SA6: Lunan Bay, SA7: Lang Craig to the Deil’s Heid, SA8: 

Arbroath to Monifieth, SA11: St Andrews Bay and SA12: St Andrews to Fife Ness. Significant 

cumulative effects on landscape character types and associated character areas are not 

predicted to occur although there may be localised significant effects in certain locations 

(e.g. TAY13 Dipslope Farmland). 

220 Significant cumulative landscape effects on GDLs are limited to St Andrews Links and Cambo, 

both of which are located on the north-east Fife coastline and are likely to have open sea 

views towards the Inch Cape Development Area from locations within their grounds. 

Significant cumulative effects on designated areas are limited to those coastal LLAs in Fife in 

which open sea views are a distinctive feature and where the aspect of the coastline is 

easterly or north-easterly, namely the Forth Islands LLA (Isle of May only), the St Andrews to 

Fife Ness LLA, the St Andrews Links LLA, and the Tentsmuir Coast LLA. 

221 Significant cumulative effects on visual amenity follow the same pattern as described above 

in respect of the effects of the Inch Cape WTGs and OSPs on their own or with 

existing/consented wind farms, in terms of the level and geographical coverage of these 

effects. 
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16.17.2 Summary 

222 It is generally recognised that commercial wind energy developments are likely to give rise 

to some significant effects on seascape/landscape character and visual amenity. The Inch 

Cape Offshore Wind Farm will consist of 213 WTGs up to 215m tall, occupying an extensive 

sea area but located at distances of over 15.4 km from the coast. It is predicted to give rise 

to a number of significant effects when considered on its own, or with existing and 

consented wind farms, and in conjunction with application and scoping stage developments. 

These effects have been described and summarised in the assessment. In general, significant 

effects are predicted at ranges greater than would typically be experienced with onshore 

wind energy developments. This is due to the size and scale of the Inch Cape WTGs, both in 

terms of numbers and heights, and OSPs, but also in relation to the area of the sea which the 

Development Area occupies. It is important to note that the assessment has assumed a 

worst case scenario in that the Inch Cape WTGs and OSPs has been assessed in conditions of 

good weather and bright daylight when visibility will be at its clearest. Analysis of the 

visibility data in Graph 16.i shows that at a distance of around 27 km from the Development 

Area, visibility of the WTGs is only likely to occur for on average, 50 per cent of the year.   
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Glossary 

Archaeological Site A location where human activities once took place and left some form of 

material evidence. 

Archaeology The study of the development of the human species and its environment 

through their material remains.  

Archive All parts of the archaeological record, including finds and digital records as 

well as written, drawn and photographic documentation. 

Artefact Any object or part of an object which has been made, used or modified in 

some way by human beings. Common examples include tools, utensils, art, 

food remains, and other products of human activity. 

Feature Evidence of human activities visible as disturbances in the soil. Such 

disturbances are produced by digging pits for storage, setting posts for 

houses, or by constructing a hearth for cooking. These disturbances are 

often distinguished by soil discolorations or non-natural formations of 

stone, shell, bone, soil, coal, wood, etc. 

Iron Age A cultural stage characterised by the first use of iron as the main metal. In 

the UK the Iron Age dates to the period between c. 700 BC and 43 AD. 

Mesolithic The Mesolithic  dates from +/- 8,500 years BC and is characterised by the 

appearance of the first modern humans in Scotland, practising a hunter-

gatherer lifestyle. The relationship between the land and sea was 

significantly different during this period. 

Palaeoenvironmental Relating to past environmental/climatic conditions. 

Palaeolithic The earliest of three subdivisions of the Stone Age, preceding the Mesolithic 

and Neolithic. It lasted several million years, from the first appearance of 

stone tools to the Mesolithic microlith-using hunter-gatherers of the most 

recent postglacial period (+/- 8,500 years BC), and is normally divided into 

Lower, Middle and Upper phases. 

Prehistoric The period prior to written records for any given area which is revealed by 

archaeological methods and interpreted with the help of anthropological 

and historical analogies. 

Receptor Means any sites or objects which may be affected by activities related to 

the Project. 
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MHWS Mean High Water Springs 

MLWS Mean Low Water Springs 
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17 Cultural Heritage and Marine Archaeology 

17.1 Introduction 

1 This chapter presents an assessment of the impacts upon cultural heritage receptors of the 

Development Area and Offshore Export Cable Corridor. The assessment includes a 

consideration of the potential for currently unknown receptors to exist within the 

Development Area and Offshore Export Cable Corridor. This chapter reports an assessment 

of the direct and indirect impacts upon all known cultural heritage as a result of the 

proposed offshore works and also includes an assessment of setting impacts upon selected 

cultural heritage receptors.  

2 This chapter is accompanied by Appendix 17A: Cultural Heritage and Marine Archaeology 

Baseline and Appendix 17B: Bell Rock Lighthouse Figures. Appendix 17A provides full baseline 

detail for cultural heritage and includes the following supporting Annexes: 

 Annex 17A.1: Legislation And Guidance; 

 Annex 17A.2: Intertidal Features of Cultural Heritage Interest; 

 Annex 17A.3: Known Wrecks And Geophysical Anomalies; and 

 Annex 17A.4: Historic Records of Casualties. 

3 This chapter also shares direct linkages with the following ES chapters and makes reference 

to their content where relevant: 

 Chapter 10: Metocean and Coastal Processes; and 

 Chapter 16: Seascape, Landscape and Visual. 

17.2 Consultation 

4 Scoping responses relating to cultural heritage from Historic Scotland (HS) and Marine 

Scotland (MS) were received as part of MS’s response (21 January 2011). In addition to the 

formal Scoping Opinion, further informal consultation has been undertaken in relation to the 

assessment of the impacts of the Wind Farm and OfTW with relevant stakeholders. 

5 For example, correspondence from HS (10 January 2011) with regard to cumulative impacts 

was also received. In an email dated 12 November 2011 HS provided details of assets to be 

included in assessment for visual impacts on the setting of cultural heritage receptors within 

this ES. The information received through this consultation, together with the formal 

Scoping Opinion and recognised best practice, has informed the methodology and scope for 

the assessment of the impacts on cultural heritage receptors presented in this chapter. 

6 Full details of scoping responses are given in Table 17.1 below. 
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Table 17.1: Scoping and Consultation Responses and Actions 

Consultee Consultation Response Project Response 

Scoping 

Marine 
Scotland (MS) 
(The Scottish 
Government) 

General Principles 

The ES should address the predicted 
impacts on the historic environment 
and describe the mitigation proposed 
to avoid or reduce impacts to a level 
where they are not significant. 

Direct impacts on the resource itself 
and indirect impact on its setting must 
be addressed in the Environmental 
Impact Assessment (EIA). 

 

Impacts are assessed in Section 17.7 
and Section 17.8. Mitigation is 
addressed in Section 17.5 and 17.11. 
Impacts on the setting of terrestrial 
assets resulting from offshore 
construction have also been 
considered (Section 17.7). 

 

 

Historic 
Scotland (HS) 

HS noted various undesignated wrecks 
within and outwith the Development 
Area and requested that impacts upon 
them should be assessed with the 
involvement of archaeologists and the 
relevant Council Archaeology Services. 

Baseline data on undesignated wrecks 
is outlined in detail in Appendix 17A, 
Section 17A.4 and summarised in 
Section 17.6. Impacts upon these 
wrecks have been assessed in Section 
17.7 and Section 17.8. These impacts 
have been assessed in this chapter in 
consultation with HS and Fife and 
Angus Councils. 

HS noted an archaeological analysis of 
geophysical data will be completed – 
these results should be archived 
through the Royal Commission on the 
Ancient and Historical Monuments of 
Scotland (RCAHMS). 

Archaeological analysis has been 
undertaken of sidescan, 
magnetometer, multibeam and sub-
bottom data across the Development 
Area and Offshore Export Cable 
Corridor. Full details are included in 
Appendix 17A which will be archived 
with the RCAHMS after submission of 
this ES. 

HS requested that their technical 
guidance note on setting be 
referenced. 

Guidance note referenced as requested 
(Section 17.7.3). 

In their letter on cumulative impacts 
(10 January 2012) HS noted that 
assessment of cumulative setting 
effects on historic environment 
features should not be limited to 
publicly accessible features. 

In determining receptors for 
assessment of setting impacts, 
receptors with no public access have 
been considered. 

HS proposed that exclusion zones be 
considered as mitigation for physical 
impact and that zones larger than 50 m 
should be considered if necessary for 
specific receptors. 

Exclusion zones have been included as 
part of the proposed mitigation for 
physical impacts in both the marine 
and intertidal zones (Section 17.11.3). 
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Consultee Consultation Response Project Response 

12/06/2012 Meeting in Edinburgh with Historic Scotland  

Historic 
Scotland 

The following points were agreed: 

No further viewpoints in addition to 
those used in the Seascape, Landscape 
and Visual Impact Assessment (SLVIA) 
would be required from any specific 
historic receptors. 

 

Chapter 16 viewpoints were used for 
the setting impact assessment (see 
Section 17.7.3).  

 

It was agreed that a viewpoint from 
Bell Rock Lighthouse itself would not 
be necessary, provided one from Bell 
Rock Lighthouse Signal Tower was 
provided. However, HS commented 
that the assessment from Bell Rock 
would be important as part of the EIA. 

The Bell Rock Lighthouse Signal Tower 
viewpoint has been used in the setting 
impact assessment alongside a wire 
line visualisation from the Bell Rock 
Lighthouse itself (Appendix 17B, Figure 
17B.1 to 17B.4).    

Historic 
Scotland, Fife 
Council and 
Angus 
Council. 

HS (email 12/11/2012) confirmed that 
they wished to see the following assets 
included in an assessment of visual 
impacts on the setting of cultural 
heritage receptors within this ES: 

Bell Rock Lighthouse Signal Tower, 
Ladyloan (HB no. 21230); 

Bell Rock Lighthouse (HB no. 45197); 

Tentsmuir Coastal Defences (Index no. 
9712); 

St Andrews Castle (Index no. 90259)/St 
Andrews Cathedral and adjacent 
ecclesiastical remains (Index no. 
90260); 

Crail Airfield, pillbox, Foreland Head 
(Index no. 6461). The archaeological 
services of Fife Council and Angus 
Council were contacted with this list 
(13/12/2012) and in both cases their 
responses did not include any further 
receptors for consideration (e-mails 
dated 14/12/2012 and 17/12/2012 
respectively). 

These assets have been subject to 
detailed setting assessment (Section 
17.7.3). The landscape and visual 
aspects of terrestrial receptors have 
been considered as part of Chapter 16 
(Section 16.4.6). 

Scottish 
Natural 
Heritage 
(SNH) 

SNH highlighted that some Gardens 
and Designed Landscapes (GDLs) may 
have coastal, seaward views that are 
part of the reason for their listing.  

GDLs have been considered in Chapter 
16 (Section 16.11.8). 
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17.3 Policy and Plans 

7 In addition to the consultation responses, the following legislation, charters, conventions 

and planning documents have been considered in the preparation of this chapter: 

 Marine (Scotland) Act 2010 - this provides for the establishment of national and regional 

marine plans and for offshore sites of national importance to be designated as Historic 

Marine Protected Areas. 

 Protection of Wrecks Act 1973 – this provides legal protection for designated wrecks and 

related material of national importance (this is currently being phased out but still 

applies at the time of writing – February 2013). 

 Ancient Monuments and Archaeological Areas Act 1979 (AMAA 1979) – this provides 

legal protection for heritage assets of national importance (usually onshore but can also 

include marine assets). 

 Protection of Military Remains Act 1986 (PMRA 1986) – this provides protection for the 

wreckage of military aircraft and designated military vessels of any nationality. The 

Merchant Shipping Act 1995 – this defines the ownership of underwater finds 

considered to be ‘wreck’. 

 Scottish Historic Environment Policy 2011 (Historic Scotland, 2011) - this sets out Scottish 

Ministers’ policies, providing direction for HS and a policy framework that informs the 

work of a wide range of public sector organisations. 

 Scotland’s Draft National Marine Plan (due to be issued in 2014) – this is currently 

available in pre-consultation draft (Scotland’s National Marine Plan: Pre-Consultation 

Draft, Scottish Government, 2011). The draft includes statements on mitigation of 

offshore development on cultural heritage as well as an "Interaction Matrix" (Section 

10.5 and 10.6) which describes the degree of interaction between developments and 

receptors. Historic assets are considered to have a high degree of interaction with 

dredging, shipping and renewables construction among others. 

 The Planning (Listed Buildings and Conservation Areas) (Scotland) Act 1997 – this 

contains the bulk of built heritage conservation planning law for Scotland. It requires 

Scottish Ministers to compile lists of buildings of archaeological or historic importance 

and provides for the designation of conservation areas. This Act has been amended by 

The Historic Environment (Amendment) (Scotland) Act 2011. 

 Planning Advice Note (PAN) 2/2011: Planning and Archaeology (Scottish Government, 

2011b) – this provides advice to planning authorities and developers on dealing with 

archaeological remains with an emphasis which is proportionate to the relative value of 

the remains and of the developments under consideration. 

 The UK Marine Policy Statement (UKMPS) 2011 - the only marine policy document 

currently in place for this geographical area. It provides the framework for preparing 

Marine Plans and taking decisions affecting the marine environment. 
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 The Valetta Convention, European Convention on the Protection of Archaeological 

Heritage (Revised) (European Community, 1992) - this requires the state to develop and 

maintain inventories of on and offshore cultural heritage assets. 

 The International Council on Monuments and Sites, Charter on the Protection and 

Management of Underwater Cultural Heritage, 1996 - this charter aims to provide 

decision-makers, such as curators and archaeologists, with criteria for assessing and 

managing marine archaeological projects. 

 The United Nations Educational, Scientific and Cultural Organization (UNESCO) 

Convention on the Protection of the Underwater Cultural Heritage, 2001 - this 

convention provides that a States Party shall use the best practicable means to prevent 

or mitigate any adverse effects that might arise from activities under its jurisdiction 

incidentally affecting underwater cultural heritage sites. 

8 A full review of relevant legislation and guidance is given in Annex 17A.1: Legislation and 
Guidance. Numerous relevant guidance documents have also been published and are listed 
under Guidance and Methods in Section 17.4.1 below. 

17.4 Assessment Methodology 

17.4.1 Guidance and Methods 

9 This section summarises the methodology adopted in the assessment of effects on cultural 

heritage and marine archaeology. 

10 The following relevant guidance documents have informed the Environmental Impact 

Assessment (EIA):  

 JNAPC Code of Practice for Seabed Development (The Crown Estate, Joint Nautical 

Archaeology Policy Committee (JNAPC), 2008). 

 Historic Environment Guidance for the Renewable Energy Sector (Wessex Archaeology, 

2007, Collaborative Offshore Wind Research into the Environment (COWRIE)). 

 Guidance for Assessment of Cumulative Impact on the Historic Environment from 

Offshore Renewable Energy (Oxford Archaeology, 2008, COWRIE). 

 Standard and Guidance for Archaeological Desk-Based Assessment (Institute for 

Archaeologists, revised 2011). 

 Protocol for Archaeological Discoveries: Offshore Renewables Projects (The Crown 

Estate, 2010a (prepared by Wessex Archaeology). 

 Round 3 Offshore Renewables Projects Model Clauses for Archaeological Schemes of 

Investigation (The Crown Estate, 2010b (prepared by Wessex Archaeology)). 

 Offshore Geotechnical Investigations and Historic Environment Analysis: Guidance for the 

Renewable Energy Sector (Gribble, J and Leather, S, 2011, COWRIE). 

 Managing Change in the Historic Environment: Setting (HS, 2010). 
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17.4.2 Definition of Study Area  

11 In addition to the defined terms Development Area and Offshore Export Cable Corridor an 

additional term, Archaeological Study Area (ASA) has been created for the purpose of 

defining the study areas underpinning the cultural heritage impact assessment. ASA is used 

to describe a buffered zone around (and including) the Development Area and the Offshore 

Export Cable Corridor. Figure 17.1 (below) shows the overall extent of the Development 

Area ASA and the Offshore Export Cable Corridor ASA. 

12 The buffer to the Development Area and Offshore Export Cable Corridor has been added to 

account for the potential of scour and sedimentation beyond the Development Area and 

Offshore Export Cable Corridor; the uncertain spatial accuracy of offshore cultural heritage 

records; and, the potential for cultural heritage features outside the Development Area and 

Offshore Export Cable Corridor to extend over larger areas than currently known. The term 

ASA has been included when referring to this buffered area as follows:  

 Development Area ASA (including a one kilometre buffer); and 

 Offshore Export Cable Corridor ASA (including a one kilometre buffer except where this 

would overlap with the Development Area ASA and also excluding all areas above Mean 

High Water Springs (MHWS)). 

13 The Offshore Export Cable Corridor ASA also includes the intertidal zone between Mean Low 

Water Springs (MLWS) and MHWS where the Offshore Export Cable will come ashore. It is 

necessary to include the intertidal zone as part of this ES as it falls under the marine 

planning regime. As part of the data gathered and assessments undertaken in support of an 

onshore planning submission, further consideration of the terrestrial and inertial cultural 

heritage potential will be undertaken. This will provide further context for the cultural 

heritage features above the MHWS. 

14 The coverage of geophysical survey data extends to 500 m beyond the Development Area 

(i.e. approximately half of the extent of the Development Area ASA) and this data has also 

been reviewed. No such survey buffer was used for the Offshore Export Cable Corridor as 

the Export Cable will only occupy a very small part of the Offshore Export Cable Corridor. 

Note that the data gathering buffers described by the term ASA are unrelated to any 

buffering of geophysical survey coverage. 
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Figure 17.1: Archaeological Study Areas 
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17.4.3 Data Sources 

Data Sources – Desk Based Study and Site Visit 

15 The following marine and maritime data and archives were consulted during the desk-based 

assessment: 

 The United Kingdom Hydrographic Office (UKHO) Wreck Database for records of 

shipwrecks and navigational hazards. 

 SeaZone Hydrospatial data. 

 Maritime records held by RCAHMS, including shipping and aircraft casualties. 

 Modern Admiralty and geological charts. 

 The Ministry of Defence (MOD) with respect to the Protection of Military Remains Act 

1986. 

 Historic Scotland [online]. Data from HS was also downloaded (03 May 2012) including 

Battlefields, Conservation Areas, Scheduled Monuments and Listed Buildings. 

 Written sources, including academic papers and other offshore wind farm 

environmental statements that are in the public domain. 

 Secondary sources relating to known and potential wreck sites and other archaeological 

remains, held by Wessex Archaeology (WA). 

 Visits to a number of selected cultural heritage receptors, identified in consultation with 

the local council archaeologists and HS, were carried out on the 19 December 2012 in 

order to examine the setting and identified key views.  

Data Sources – Geophysical Survey 

16 In order to support the impact assessment a full archaeological assessment was carried out 

on three sets of marine geophysical data covering the Development Area ASA and Offshore 

Export Cable Corridor ASA in the marine zone. The Development Area ASA dataset was 

acquired in 2010 and sidescan sonar, sub-bottom profiler (sparker), magnetometer and 

multibeam bathymetry data were assessed. The Offshore Cable Corridor ASA datasets were 

acquired in two surveys in March 2012 and August/September 2012 respectively. Sidescan 

sonar, sub-bottom profiler (sparker), magnetometer and multibeam bathymetry data from 

these two surveys were also assessed. Full technical details of the surveys and their 

suitability for cultural heritage purposes are included in Appendix 17A (Section 17A.2.5). 

Data Sources – Intertidal 

17 The data sources for the Offshore Export Cable Corridor ASA include all those considered for 

the Development Area ASA and a number of additional sources relating to the intertidal 

zone. These include data on intertidal cultural heritage features from the  East Lothian 

Historic Environment Record (East Lothian Council 2012, accessed on 03 May 2012) 

maintained by East Lothian Council and the archive of terrestrial sites, monuments and 

buildings maintained by RCAHMS (retrieved 18 November 2011). These databases include 
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the results of a cultural heritage Coastal Assessment Survey (James, 1996) undertaken across 

the intertidal zone in 1996. A summary of data gathered on both known and potential 

cultural heritage resources within the Offshore Cable Corridor ASA is given in Section 17.6, 

below. 

18 Full details are given in Appendix 17A (Section 17A.7). 

17.4.4 Impact Assessment Methodology 

19 Potential impacts from the construction, operation and decommissioning of the Wind Farm 

and Offshore Transmission Works (OfTW) are identified and their significance assessed with 

regard to the sensitivity of receptors and the magnitude of the effect. 

20 For the purposes of impact assessment and mitigation features of cultural heritage interest 

in the Development Area ASA and the marine part of the Offshore Export Cable Corridor ASA 

have been classified into three categories: 

 A1: Anthropogenic origin of archaeological interest; 

 A2: Uncertain origin of possible archaeological interest; and 

 A3: Historic record of possible archaeological interest with no corresponding geophysical 

anomaly. 

21 Direct and indirect impacts on all receptors have been considered. Direct impacts on 

archaeological receptors can occur during any development or related activity that disturbs 

the sea floor or cuts through seabed or intertidal deposits. Archaeological receptors with 

degrees of elevation, such as wrecks, may also be impacted by development or activities 

that occur within the water column. Direct impacts may have a significant effect upon both 

the receptor itself (archaeological deposits and material) and to the relationships between 

receptors and their wider environment (the physical setting or context of receptors). The 

examination of these relationships is often crucial to developing a full understanding of a 

receptor.   

22 Indirect physical impacts on cultural heritage features may occur where changes to normal 

tide, current and sedimentation patterns lead to physical effects on receptors. These may 

lead to adverse effects on the receptor where protective cover is removed or positive effects 

where protection is increased. Setting impacts on cultural heritage receptors are often 

considered to be indirect. These can occur where the visible elements of the Wind Farm and 

OfTW are intervisible with cultural heritage receptors and can also include non-visual 

changes. In order to assess setting impacts the setting of that receptor must first be defined.  

23 It is noted that a crucial factor in the assessment of physical impacts on cultural heritage 

features is the extent of ground disturbance. All damage to archaeological sites or material is 

effectively permanent and recovery is limited to stabilisation or re-burial, limiting further 

impact. The exceptions to this are with regard to setting impacts from which full recovery is 

possible.  
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24 The importance of an archaeological receptor is assessed by examining the receptor’s age, 

type, rarity, survival and/or condition, fragility and/or vulnerability, group value, 

documentation, associations, scientific potential and outreach potential. These factors help 

to characterise a site or feature, to assess how representative it is in comparison to other, 

similar sites, and to assess its potential to contribute to knowledge, understanding and 

outreach. In most cases, statutory protection is only provided to a site or feature judged to 

be the best known or an above average example in regard to these factors. 

Setting Impacts 

25 The methodology for assessment of setting impacts upon the cultural heritage significance 

of the selected receptors has been undertaken in line with Managing Change in the Historic 

Environment: Setting (HS, 2010). The approach taken is to:  

 identify the cultural heritage assets that might be affected; 

 define the setting of each asset (without reference to the development); and 

 assess how the development would impact upon this defined setting. 

26 Once an impact has been identified the final stage in this chapter is to consider the 

significance of any impact in EIA terms.  

27 Although many of the viewpoint locations are the same for this chapter and for 

visualisations found in Chapter 16, it should be noted that the methodology for assessment 

of cultural heritage setting impacts is distinct from aesthetic heritage setting impacts and is 

undertaken in line with discipline-specific guidance (e.g. HS, 2010). The setting assessment 

included in this chapter has been carried out to identify where changes in setting have a 

potential to impact upon the cultural heritage significance of assets as distinct from the 

aesthetic land and seascapes. Therefore there is no direct correlation between the 

magnitude and significance of setting impacts identified in the separate chapters. 

28 The cultural heritage assets have been defined through a process of consultation and 

discussion outlined in Section 17.2. The setting of assets has been established through site 

visits to all assets considered with the exception of the Bell Rock Lighthouse. In the case of 

the Bell Rock Lighthouse, wirelines have been used to inform the assessment. Setting as 

defined in the HS guidance is not limited to visual factors. Setting includes the way in which 

the surroundings of an historic asset or place contribute to how it is experienced, 

understood and appreciated. However, the distances involved between the receptors and 

the Development Area mean that assessment of impacts upon the setting of these assets is 

considered to be limited to visual impacts. Assessment of the setting impacts on cultural 

heritage assets is ultimately rooted in the professional judgement of the assessor but it is 

possible to highlight a number of key factors that have been considered in defining setting. 

Setting factors considered to be of particular importance in the environment of the 

Development Area include the key vistas that give an asset a context, particularly where 

these relate to a direct link with the seascape; the prominence of the cultural heritage asset 

or its place in views throughout the surrounding area and the character of the surrounding 

landscape; and the relationships between built and natural features. Assessment of the 
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magnitude of setting effects on a cultural heritage asset is therefore complex and is not 

simply a function of the proximity of the development in question. 

29 With the exception of the Bell Rock Lighthouse, locations immediately adjacent to the 

cultural heritage assets considered in this chapter have been considered in Chapter 16 for 

aesthetic setting impacts. Correspondence with the viewpoints in Chapter 16 is listed in 

Table 17.6: Types of anomalies within Development Area ASA. 

17.4.5 Significance Criteria 

30 For the purposes of this impact assessment, the main factors considered relevant when 

defining the sensitivity of receptors are outlined in Table 17.2: Receptor Sensitivity (below). 

Table 17.2: Receptor Sensitivity  

Sensitivity Definition 

High 

Feature of International or National Importance or above average example and/or 
high/significant potential to contribute to knowledge and understanding and/or 
outreach. 

Includes all wrecks of ships and aircraft with statutory protection under the PWA 
1973, AMAA 1979 or PMRA 1986, plus as-yet undesignated sites that are 
demonstrably of equivalent significance. 

Known submerged prehistoric features with the confirmed presence of largely in situ 
artefactual material or demonstrable potential to include artefactual material. 

With regard to setting impacts, assets are considered to have a High Sensitivity if 
they retain a clearly defined setting that can easily be appreciated on the ground and 
that is central to their cultural heritage significance. 

Moderate 

Feature of Regional or Local Importance or average example and/or moderate 
potential to contribute to knowledge and understanding and/or outreach. 

Includes wrecks of ships and aircraft that do not have statutory protection or 
equivalent significance, but have regional/local importance or moderate potential 
based on a formal assessment of their importance in terms of build, use, loss, 
survival and investigation (‘BULSI’ system, Wessex Archaeology, 2011a). 

Other submerged palaeo-landscape features and deposits likely to date to periods of 
prehistoric archaeological interest. Isolated examples of palaeo-environmental 
material may also be of Moderate Sensitivity. 

With regard to setting impacts, assets are considered to have a Moderate Sensitivity 
if their current setting is a factor contributing to their cultural heritage significance. 

Low 

A poor example of its type and/or little or no potential to contribute to knowledge 
and understanding and/or outreach. Assets with little or no surviving archaeological 
interest. 

With regard to setting impacts, assets are considered to have a Low Sensitivity if 
their current setting makes little or no contribution to their cultural heritage 
significance. 
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31 The magnitude of the effect of potential impacts on cultural heritage receptors will be 

assessed as defined in Table 17.3 below. 

Table 17.3: Factors in the Assessment of the Magnitude of Effect 

Magnitude Factors in the Assessment of the Magnitude of Effect 

High 

 

Change to most or all key archaeological materials, such that the resource is totally 
altered. 

Comprehensive changes to setting. 

Moderate 

 

Changes to many key archaeological materials, such that the resource is clearly 
modified. 

Considerable changes to setting that affect the character of the asset. 

Low Very minor changes to archaeological materials or setting. 

Negligible No change 

 

32 In line with standard EIA practice, the sensitivity of receptors, as defined in Table 17.2: 

Receptor Sensitivity is considered against the magnitude of effect (Table 17.3) to determine 

the significance of impact on archaeological receptors (see Table 4.5 in Chapter 4: Process 

and Methodology). 

33 In accordance with the UKMPS, while designation indicates that a receptor has been 

identified as being of high value, non-designated heritage assets are not necessarily of lesser 

importance. Very few offshore archaeological sites are designated due to a lack of 

knowledge of an asset through limitations in accessibility and available data in identifying 

potential sites. Therefore, non-designated receptors that can be demonstrated to be of 

equivalent significance to designated sites should be considered subject to the same policies 

as for designated heritage assets. 

34 The nature of the archaeological resource is such that there is a high level of uncertainty 

concerning remains on the sea bed. It is often the case that data concerning the nature and 

extent of sites is out of date, limited, or lacking and the Precautionary Principle is often 

necessarily applied to aspects of archaeological impact assessment. 

35 Guidance on use of the Precautionary Principle (Wessex Archaeology, 2007) states that it 

should be applied on the basis of the evidence available at the time of decision-making, 

when: 

 there is good reason to believe that the historic environment may be subject to harmful 

effects; and 

 the level of scientific uncertainty about the consequences or likelihood of these effects is 

such that risk cannot be assessed with sufficient confidence to inform decision-making. 



Human Environment 
 CULTURAL HERITAGE AND MARINE ARCHAEOLOGY 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 13 of 53 

Chapter 

17 

17.5 Design Envelope and Embedded Mitigation 

36 The potential development parameters and scenarios are defined as a Design Envelope and 

presented in Chapter 7: Description of Development. The assessment of potential impacts on 

cultural heritage is based upon the worst case scenario as identified from this Design 

Envelope, and is specific to the potential impacts assessed in this chapter.  

37 Key parameters for the worst case scenario for each potential impact are detailed in Tables 

17.4 and 17.5 below. For this assessment these include consideration of structures and 

activities producing the greatest spatial extent of seabed disturbance and greatest volume of 

seabed and sub-seabed sediment removal.   
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Table 17.4: Worst Case Scenario Definition – Development Area 

Potential Impact Design Envelope Scenario Assessed 

Disruption of the 
seabed affecting 
archaeological features 
including changes to 
hydrographic and 
sedimentary regimes  

  

Total seabed area disturbed is 5.54 km
2
, equating to 3.69 % of the 

Development Area resulting from; 

 seabed preparation for 213 WTGs with gravity base 
substructures (GBS) selected as having the largest disturbance 
footprint (125 m dredge affected diameter) 

 seabed preparation for five OSPs with GBS selected as having 
the largest area disturbance footprint (300 m dredge affected 
diameter) 

 seabed preparation for three met masts with GBS selected as 
having the largest area disturbance footprint (125 m dredge 
affected diameter) 

 353 km inter-array cable installation with a trench affected 
width of 6 m as the widest possible area of disturbance 

 jack up vessel with disturbance footprint per jack up vessel of 
600 m

2
 and three visits per foundation 

installation/decommissioning required for WTGs, OSPs and 
Met Masts 

 vessel anchorage disturbance from 5 m
2
 anchor footprints 

deployed at 500 m intervals along the 353 km of inter array 
cable  

Model outputs of anticipated worst case SSC, deposition and sediment 
transportation from energetic means (cable) and dredging (foundations) 
are detailed in Chapter 10 Section 10.5. Chapter 10 also describes the 
methodology by which worst case has been identified. Assessment 
includes; 

 suspended sediments arising from seabed preparations and 
installations for 213 WTGs, 5 OSPs and 3 met masts with GBS 
substructure/foundation types  

 suspended sediments arising from inter-array cable burial 
using energetic means (excavated trench 353 km long, one 
metre wide and  two metres depth) as recognised as 
representing the worst case as describe in Section 10.1.3 

Model outputs of predicted scour effects (see Section 10.5) resulting 
from WTGs, met masts and OSPs. Jacket foundations with no scour 
protection have been identified as being the worst case for impacts on 
scour and associated sediment transportation. 

Impacts on the setting 
of cultural heritage 
assets 

There will be 213 WTGs with a maximum blade tip height of 215 m. The 
worst case scenario is that these will be arranged in a grid on jacket 
foundations and that five OSPs will be required. The worst case scenario 
assumes the maximum correspondence between WTGs and known 
receptors.  
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Table 17.5: Worst Case Scenario Definition – Offshore Export Cable Corridor 

Potential Impact Design Envelope Scenario Assessed 

Disruption of the 
seabed affecting 
archaeological 
features 

 

Subtidal area of seabed disturbed across export cable corridor is 3.02 km
2 

(3.0% of Offshore Export Cable Corridor) resulting from the Export Cable 
installation: 

 AC selected as worst case as it utilises the largest possible number of 
cables i.e. six.  DC options utilises less cables than AC.   

 maximum cable length for each of the six cables is 83 km.  

 each of the six cables are installed in a separate trench resulting in six 
trenches in total. 

Intertidal area disturbed at the Cockenzie beach landfall option is 2,216 m
2
 

which equates to 2.0% of total beach area (measured from the Cockenzie 
Power station to East Cuthill Rocks) resulting from: 

 the cable corridor width which is disturbed by installation equipment 
which is 6 m for each of the six trenches i.e. 36 m in total. 

 Two jointing pits estimated at 100 m
2
 each within the intertidal area. 

 Tidal range at widest point of the beach, and therefore cable length 
across the intertidal area of 56 m.  

Intertidal Area disturbed at Seton Sands beach landfall option is 14,636 m
2
 

which equates to 1.1% of total beach area measure from Wrecked Craigs to 
Fenny Ness resulting from: 

 the cable corridor width which is disturbed by installation equipment 
which is six metres for each of the six trenches. 

 Two jointing pits estimated at 100 m
2
 each. 

 Tidal range at widest point of the beach, and therefore cable length 
across the intertidal area of 401 m.  

Mechanical Cutting utilised in any of the intertidal areas where there are 
rocky habitats 

 

38 A range of Embedded Mitigation measures to minimise environmental effects are captured 

within the Design Envelope (see Chapter 4, Section 4.5.2). The assessment of effects on 

cultural heritage and marine archaeology has taken account of the following Embedded 

Mitigation measures:  

 Mitigation relating to effects of the Wind Farm and OfTW on the setting of cultural 

heritage receptors will be as per SVLA mitigation described in Chapter 16, Section 16.10 

and include:  

o WTGs will be placed in a regular grid subject to micro siting requirements; 

o WTGs will all be of similar dimensions to hub height and blade tip subject to WTG 

and substructure design and installation specification; 
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o The WTGs will all be pale grey in colour with a semi-matt finish. This tends to reduce 

the distance over which the WTGs are visible, especially in dull or overcast 

conditions, which often occur. As offshore WTGs are often viewed against the sky, 

pale grey is the most appropriate colour as it is closest to that of the lower part of 

the sky under the most frequent UK weather conditions.  

39 These measures would be delivered as part of the Project (see Appendix 7A: Draft 

Environmental Management Plan). 

40 Aspects of the Wind Farm and OfTW that are not included in the Tables above are not 

considered to be relevant to the assessment of impacts to archaeological receptors. 

17.6 Baseline Environment 

17.6.1 Baseline Data 

41 In order to accommodate the different nature of marine and terrestrial heritage features, 

the cultural heritage features have been split into three groups on the Figures and in the 

Annexes to Appendix 17A. Records of known terrestrial (intertidal) features of cultural 

heritage interest are given a numerical sequence beginning WA 1000. These are listed in 

Annex 17A.2. Below the MLWS mark, marine features of cultural heritage interest have been 

split into two groups. Records with known locations were combined with the results of the 

geophysical survey and were given a numerical sequence beginning WA 7000. These are 

listed in Annex 17A.3. The second group comprised historic records of casualties, which are 

approximate locations recorded in the RCAHMS database. These records are referred to by 

their Canmore ID (RCAHMS) numbers and are listed in Annex 17A.4.  

17.6.2 Development Area ASA 

42 A summary of data gathered on both known and potential cultural heritage resources in the 

Development Area ASA is given below. Full details are given in Appendix 17A. 

Cultural Heritage Assets with Known Locations within the Development Area ASA (WA 

7000s) 

43 Marine cultural heritage assets with known locations within the Development Area ASA are 

shown on Figure 17.2. 

44 A total of 135 marine geophysical anomalies ranging from previously known shipwrecks to 

unidentifiable features of possible anthropogenic origin have been identified in the marine 

geophysical data within the Development Area ASA. These have been broken down by type 

as indicated in Table 17.6: Types of anomalies within Development Area ASA below. 
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Table 17.6: Types of Anomalies within Development Area ASA  

Anomaly Classification Number of Anomalies 

Recorded Wreck/Obstruction 4 

Wreck 4 

Debris 37 

Seafloor Disturbance 2 

Dark Reflector 78 

Magnetic 10 

Total 135 

 

Confirmed Wreck Sites (A1 Anomalies: Anthropogenic Origin of Archaeological Interest) 

45 There are four confirmed wreck sites within the Development Area ASA and one area of 

debris (WA 7051) which may represent a wreck. Two of the wreck sites (WA 7041 and WA 

7044) lie within the Development Area and two (WA 7001 and WA 7132) lie within the 

Development Area ASA, 900 m and 700 m from the Development Area respectively.  

46 Anomaly WA 7001 (Appendix 17A, Figure 17A.12) is a distinct large wreck situated at the 

northeast edge of the geophysical survey area. This wreck lies in the Development Area ASA, 

over 900 m outside the Development Area. 

47 Anomaly WA 7041 (Appendix 17A, Figure 17A.13) lies within the Development Area ASA and 

is a compact area of several linear and curvilinear dark reflectors showing the outline of a 

wreck. The anomaly is a diffuse oval shape with dimensions of 33 m x 7 m and with a height 

of three metres. The wreck appears to be slightly broken up. A strong magnetic contact of 

735nT indicates that the wreck is of metal construction. 

48 Anomaly WA 7044 (Appendix 17A, Figure 17A.14) lies within the Development Area ASA. It is 

a wreck measuring approximately 55 m x 35 m with a clear rounded shadow at one end of 

the anomaly giving an object height of three metres. The wreck comprises two large diffuse 

curvilinear features, approximately parallel to each other and suggesting that the wreck is 

substantially buried in sediment. 

49 Anomaly WA 7132 (Appendix 17A, Figure 17A.15) is an intact upright wreck approximately 

80 m x 14 m and standing to a maximum height of six metres. The bow of the ship is clearly 

visible, although visual detail degrades toward the stern. There are several smaller 

associated linear and circular dark reflectors which are also interpreted as wreck debris. 

There are UKHO and RCAHMS records nearby but it has not been possible to make a clear 

identification of the vessel. This wreck lies in the Development Area ASA, over 700 m outside 

the Development Area. 
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50 WA 7051 (Appendix 17A, Figure 17A.8) is within the Development Area ASA and is 

interpreted as debris but has been given an archaeological discrimination of A1 as it could 

potentially be a wreck. It is a discrete area measuring 21 x 18 m and contains several linear 

and circular shaped dark reflectors along its length, of which the largest stands to a height of 

0.5 m. There is no associated magnetic anomaly.  

Seabed Anomalies of Uncertain Origin of Possible Archaeological Interest (A2 Anomalies) 

51 In addition to the wreck and possible wreck sites noted above a further 126 anomalies have 

been interpreted as of uncertain origin of possible archaeological interest and have been 

classified as A2 (Figure 17.2). 

52 There are eight anomalies classified as debris (two or more anomalies grouped together or 

small anomalies showing possible structural detail); 106 anomalies classified as dark 

reflectors, and 10 magnetic anomalies which do not have associated sidescan sonar 

anomalies. 

53 Two areas of seafloor disturbances (WA 7098, WA 7120) have also been defined. These 

appear to be debris of anthropogenic origin covered over by sediments. 

Historic Record of Possible Archaeological Interest (A3 Anomalies) 

54 Four previously recorded wrecks/obstructions, classified as A3, have been identified within 

the Development Area ASA (WA 7003, WA 7090, WA 7091, and WA 7133). No geophysical 

anomalies were noted at these locations but they have been retained as locations due to the 

possibility that previously exposed features may have been covered up by shifting 

sediments. 

55 A full list and description of these anomalies can be found in Annex 17A.3. 
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Figure 17.2: Located Receptors within the Development Area ASA 
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Cultural Heritage Assets Considered with Respect to Setting Effects 

56 Although the Wind Farm and OSPs will be visible from a large number of coastal cultural 

heritage sites, given the large distance from nearby coastlines and islands there is no 

potential in most cases for significant visual effects upon the setting of these receptors. Only 

those receptors considered as having settings relating closely to the sea have been assessed. 

Through consultation with HS, Fife Council and Angus Council (see Table 17.1), a shortlist of 

receptors has been identified (Figure 17.3), and these are listed in Table 17.7 below. In the 

majority of cases these locations coincide with representative viewpoints considered in 

Chapter 16, where visualisations and wirelines have also been included (although, as noted 

in Section 17.4.4 the setting impact assessment methodology is based on different guidance 

in this chapter). SLVIA viewpoint numbers from Chapter 16 for cross-reference with those 

visualisations and wirelines are included in Table 17.7. 

57 All of the assets in Table 17.7 have been taken forward for detailed setting impact 

assessment in Section 17.7.3. 
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Table 17.7: Cultural Heritage Assets Considered with Respect to Setting Effects 

Name Designation Description Reference 
Numbers 

Distance to 
Development 

Area 

SLVIA 
Viewpoint 

Bell Rock 
Lighthouse 

Signal 
Tower, 
Ladyloan 

Category A-
listed 

structure 

The Bell Rock Lighthouse Signal Tower is a castellated group of twin lodges 
and Signal Tower in a classical style, built in 1813. The structure now 
functions as a museum and houses exhibitions on lives of the fishermen of 
the area, "Arbroath Smokies" and the story of the building of the lighthouse 
including historical artefacts from the lighthouse itself. The buildings were 
constructed to serve as the shore station of the lighthouse and housed its 
keepers and their families until 1955. The signal tower itself was built to 
facilitate signalling between the lighthouse and the shore. This was 
undertaken by a variety of means and at times involved the use of 
telescopes, flags, pigeons and a large copper signal-ball. The building 
complex has been kept in a condition very similar to its original design. 

HB no. 21230 18.8 km 11  

(Figure 16.45, 
Figure 16.45a, 
Figure 
16.45b) 

Bell Rock 
Lighthouse 

Category A-
listed 

structure 

The Bell Rock Lighthouse was built between 1807 and 1811 by Robert 
Stephenson. It is a curved 36 m tall tapering masonry tower with base 
courses set into rock, and is the first lighthouse ever constructed on a half-
tide rock. Although the internal fittings of the lighthouse have all been 
replaced there have been only minor alterations to the exterior since the 
lighthouse was built. These include minor external additions and renewal of 
the lantern and gallery. The lighthouse was de-manned in 1988 and is now 
fully automated. 

HB no. 45197 7.9 km Not included 
in the SLVIA 
Viewpoints 
(see Appendix 
17B; Figures 
17B.1 to 
17B.4) 

Tentsmuir 
Coastal 
Defences 

Scheduled 
Monument 

Tentsmuir Coastal Defences are a complex of World War II (WWII) coastal 
defences built because the low sandy coast line of the area was considered 
to be at risk area from a sea-borne invasion. The scheduled area is in two 
parts, a large coastal strip of over 500 hectares, extending over 6,600 metres 
from north to south, and 4,000 metres from east to west. This area contains 
a wide variety of defences most of which are dispersed along the back-
beach of the prograding shoreline east of Tentsmuir Forest including anti-
glider posts, lines of anti-tank blocks, command posts, quadrant towers and 
pill boxes. Inland to the west of this is the site of a former army camp built 

Index no. 
9712 

32 km 16 (Figure 
16.50, Figure 
16.50a, Figure 
16.50 b)  
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for those who constructed and monitored the line, many of whom were 
Polish. The camp is situated within forest and 590 m on its north-south axis 
and 190 m on its east-west axis. 

St Andrews 
Cathedral 
and 
adjacent 
ecclesiastica
l remains 

Scheduled 
Monument 

St Andrews Cathedral is a Property in Care, a Category A-listed building and 
a scheduled monument. The site consists of a large walled complex of 
buildings including a partially ruined cathedral. The cathedral occupies a 
prominent position in St. Andrews on an elevated site overlooking the 
harbour and dominating views of the town, particularly through the high 
visibility of its towers. 

Index no. 
90260, HB 
no.s 40585, 
40586, 
40587,  
40588, 
40589, 40592 

34.5 km 18 (Figure 
16.52, Figure 
16.52a, Figure 
16.52b) 

St Andrews 
Castle 

Scheduled 
Monument 

St Andrews Castle is a Property in Care, a Category A-listed building and a 
scheduled monument. It was first mentioned in 1200 but the present fabric 
largely dates to the 14th to 16th centuries. It takes the form of a partially 
ruined tower with an enclosure. The castle is built on a slight promontory of 
the rocky shoreline a few hundred metres to the north of the cathedral. 

Index no. 
90259, HB no. 
40599 

34.5 km 18 (Figure 
16.52, Figure 
16.52a, Figure 
16.52b) 

Crail 
Airfield, 
pillbox, 
Foreland 
Head 

Scheduled 
Monument 

This is a concrete pillbox of WWII date at the tip of Fife Ness. It comprises a 
pillbox with stone walls, steel lintels, and a concrete roof into which stone 
was set for camouflage. 

Index no. 
6461 

27.2 km 23 (Figure 
16.57, Figure 
16.57a, Figure 
16.57b) 
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Figure 17.3: Setting Impact Assessment Receptors  
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17.6.3 Offshore Export Cable Corridor ASA 

Cultural Heritage Assets with Known Locations within the Offshore Export Cable Corridor 

ASA (WA 7000s) 

58 Marine cultural heritage assets with known locations within the Offshore Export Cable 

Corridor ASA are shown on Figure 17.4, Figure 17.5 and Figure 17.6.  

59 A total of 378 marine geophysical anomalies ranging from previously known shipwrecks to 

unidentifiable features of possible anthropogenic origin have been identified in the marine 

geophysical data within the Development Area ASA. These have been broken down by type 

in Table 17.8. 

Table 17.8: Types of Anomalies within the Offshore Export Cable Corridor ASA 

Anomaly Classification Number of Anomalies 

Recorded Wreck/Obstruction 2 

Wreck 2 

Debris 47 

Seafloor Disturbance 3 

Depression 1 

Dark Reflector 79 

Magnetic 244 

Total 378 

 

Confirmed Wreck Sites (A1 Anomalies: Anthropogenic Origin of Archaeological Interest) 

60 There are two wreck sites within the Offshore Export Cable Corridor ASA. Both of these lie 

within the Offshore Export Cable Corridor. 

61 WA 7195 (Appendix 17A, Figure 17A.16) consists of two discrete areas identified and 

recorded as a single wreck and given an archaeological discrimination of A1. Only one part of 

this appears to have been recorded previously and it is identified in the UKHO records as the 

SS Fylgia, formerly known as the Talavera. It is not stated in the records how the 

identification was made. The SS Fylgia was a Swedish registered vessel built in 1889 in 

Newcastle-Upon-Tyne. Its recorded dimensions were 81.1 m long with a beam of 11.3 m and 

a draught of 4.9 m. It was sunk on passage from Gothenburg to Rouen after being torpedoed 

by UC-49 in 1918. 

62 WA 7376 (Appendix 17A, Figure 17A.17) is a large but well-defined area of debris 

approximately 1000 m x 275 m containing a spread of small pieces of debris (at least 14 are 
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visible on sidescan sonar data). The location of this debris matched an RCAHMS entry 

derived from an entry in Whitaker (1998) of a wreck, the Malta, a wooden steam trawler 

which sank in 1891 after a collision off Fidra. The record states that the vessel broke up and 

the remains appear to be consistent with this description. The large area of dispersal of the 

identified anomalies measures over one kilometre in length and while not all of the dark 

reflectors are necessarily debris from this wreck they do lie in a discrete location on their 

own and have therefore been grouped together under a single entry. 

Seabed Anomalies of Uncertain Origin of Possible Archaeological Interest (A2 Anomalies) 

63 In addition to the wreck and possible wreck sites mentioned above a further 374 anomalies 

have been interpreted as of uncertain origin of possible archaeological interest and have 

been classified as A2 (see Figure 17.4, Figure 17.5 and Figure 17.6 below). These include 

debris, seafloor disturbances, depressions and dark reflectors. However, the majority of A2 

anomalies are magnetic in nature. 

Historic Record of Possible Archaeological Interest (A3 Anomalies) 

64 Two previously recorded wrecks have been included for which no corresponding geophysical 

anomaly has been identified. These have been included as they may still be in place but have 

become buried in mobile sediments rendering them no longer visible or detectable at the 

surface of the seabed. 

65 WA 7141 is the location of a piece of wreckage, thought to represent either trawling gear or 

possibly an aircraft that was noted at this location during a survey in 1995. The anomaly was 

recorded by underwater remote camera and noted to be approximately four metres long, 

one metre wide and 0.5 m high. It is also described as 'broken in half' although no further 

clarification is given. A subsequent resurvey of the area as part of the Civil Hydrography 

Programme in 2008 failed to find any trace of wreckage at this point and the UKHO entry 

was amended to dead as it is no longer considered as a navigational hazard.  

66 WA 7425 is recorded as a wreck in the RCAHMS database, lying within the Offshore Export 

Cable Corridor of the Offshore Cable Corridor ASA. The record in the database is based on an 

entry in Larn and Larn (1998). It is unclear which record in Larn and Larn relates to this entry 

but the possible candidates all seem to be derived from a superseded version of the UKHO 

database and this has therefore been considered as a located record. There was no 

geophysical anomaly visible at this location or in the immediate vicinity. 

67 A full list and description of these anomalies can be found in Annex 17A.3. 

Intertidal Cultural Heritage 

68 Intertidal cultural heritage assets with known locations within the Offshore Export Cable 

Corridor ASA are shown on Figure 17.7. 

69 The baseline data for the Offshore Export Cable Corridor ASA also includes the intertidal 

element of the cable landfall. Baseline data on known cultural heritage receptors and 
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assessment of the potential for unknown receptors has been made here only for assets 

falling partially or completely between the MHWS and MLWS.  

70 There are a total of 10 known cultural heritage assets within the intertidal element of the 

Offshore Export Cable Corridor ASA. These include a small number of prehistoric finds 

including a worked flint (WA 1003) and various pieces of Iron Age metalwork (WA 1008, WA 

1010) thought to relate to a hoard buried on the beach. There are three harbours within the 

intertidal zone, two of which are still in use. Although most of the physical remains of these 

harbours lies above the MHWS mark they are included here as they extend into the 

intertidal zone. All three were first constructed in the 16th/17th centuries. The two harbours 

still in use are the focus of the Cockenzie and Port Seton Conservation Areas (WA 1004, WA 

1007). Morrison's Haven (WA 1002) is the site of a medieval harbour, built in the 16th 

century by the monks of Newbattle. It fell out of use during WWII and has since been largely 

covered by an area of mining spoil known locally as ‘the cast’ although a significant part of 

the structure appears to be intact within the spoil heap. 

71 There are also a number of industrial archaeological features in the intertidal element of the 

Offshore Export Cable Corridor ASA. These include rock-cut salt pans (WA 1005, WA 1006) 

with associated remains of walls; a disused circular domed cement structure (WA 1001) 

which formerly served as a cap for an air shaft from Prestongrange Colliery; and two lines of 

wooden posts running across the beach at Seton Sands perpendicular to the coast (WA 

1009). It has been suggested that these may be the remains of poles for drying fishing nets 

but they may also represent anti-glider defences of WWII date.  

17.6.4 Potential for Further Unknown Cultural Heritage Features 

72 It is not possible to identify all archaeological sites within the Development Area ASA and 

Offshore Export Cable Corridor ASA through remote sensing and review of available baseline 

data. The review of baseline data presented in Appendix 17A (Sections 17A.3-17A.6) has 

identified a potential for the following categories of currently unknown cultural heritage 

receptors to be present: 

 Prehistoric; 

 Maritime; and 

 Aviation.  

Prehistoric 

73 The potential for archaeological features relating to submerged prehistoric landscapes has 

been considered across the Development Area ASA and Offshore Export Cable Corridor ASA. 

This relates to the very low potential for reworked pre-Devensian Palaeolithic material and a 

low potential for reworked and in situ Devensian Palaeolithic material. By the Mesolithic 

period, relative sea-level was higher than at present across the Firth of Forth and there is no 

potential for in-situ terrestrial archaeological sites in the marine zone from the Mesolithic 

onwards. However, the proximity of upper sediments of the Forth Formation (Units 4, 4a 

and 4b) to the coast and river Forth and Tay estuaries means they could contain derived 
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archaeological artefacts alongside palaeoenvironmental indicators preserved within the silts 

and clays. This potential is considered to be extremely low and has not been considered 

further. A detailed breakdown of this potential is given in Section 17A.3.3.  

Maritime 

74 Although there are a significant number of recorded historic losses in the Firth of Forth and 

North Sea it is likely that the extensive geophysical survey undertaken across the 

Development Area ASA and Offshore Export Cable Corridor ASA has confirmed or 

established the locations of all shipwrecks and debris. Although there is a potential for 

further shipwrecks not picked up on the geophysical data to be present in both the 

Development Area ASA and the Offshore Export Cable Corridor ASA, the generally shallow 

depth of mobile sediments, particularly within the Offshore Export Cable Corridor ASA, 

suggests that this potential is low. A detailed breakdown of the potential for maritime 

cultural heritage features is given in Appendix 17A (Section 17A.5). 

Aviation 

75 A single reported loss of an aircraft has been noted in the vicinity of the Development Area 

ASA. This is a Bristol Beaufighter VI which crashed into the sea 1.5 miles north-east of North 

Berwick on 15 June 1944. Although the wreckage has never been found the record illustrates 

the potential in this area. Although the Development Area ASA lies outside of the areas of 

highest aircraft activity during WWII, the area would still have seen significant activity. There 

were a number of active airfields in the locality including Hatton in Angus, Leuchars and Crail 

in Fife, and Drem and East Fortune in East Lothian. The more lightweight construction of 

aircraft means they are less likely to be traced in geophysical survey data. However, given 

the likely density of aircraft losses there is considered to be a low potential for undiscovered 

aircraft remains to be impacted by the Wind Farm and OfTW in both the Development Area 

ASA and the Offshore Export Cable Corridor ASA. A detailed breakdown of the potential for 

maritime cultural heritage features is given in Appendix 17A (Section 17A.5). 

76 A potential for currently unknown archaeological features has been identified within the 

intertidal element of the Offshore Export Cable Corridor ASA. This stretch of East Lothian 

coastline has a high archaeological potential and has been extensively settled throughout 

human history. The intertidal archaeological sites in the wider area attest to a variety of 

activities, including salt panning, pottery manufacture, coal mining and related maritime 

activities such as fishing. 

77 A detailed breakdown of this potential is given in Appendix 17A (Section 17A.6.2). 

 



Human Environment 
 CULTURAL HERITAGE AND MARINE ARCHAEOLOGY 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 28 of 53 

Chapter 

17 

Figure 17.4: Located Receptors in the Offshore Export Cable Corridor ASA (North) 
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Figure 17.5: Located Receptors in the Offshore Export Cable Corridor ASA (Central) 
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Figure 17.6: Located Receptors in the Offshore Export Cable Corridor ASA (South) 
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Figure 17.7: Located Receptors within the Offshore Export Cable Corridor ASA (Intertidal) 
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17.6.5 Baseline without the Project 

78 The cultural heritage baseline without the Project will be a combination of slow sediment 

change and deterioration of discrete cultural heritage receptors in the marine environment. 

Change in the intertidal environment is likely to be minimal.  

79 Without the Project, sediment change to marine cultural heritage receptors is likely to result 

mainly from natural processes. This may result in the removal or build-up of protective 

sediments on discrete cultural heritage receptors or the erosion of sediments considered to 

have an intrinsic cultural heritage interest due to the information they contain on past 

environments. 

80 Without the Project the natural processes of deterioration of some submerged cultural 

heritage features will continue. Exposed features such as wrecks will gradually deteriorate 

due to corrosion, the action of marine life, and through anthropogenic impacts such as 

fishing, diving or offshore development (more detail on fishing is available in Chapter 18: 

Commercial Fisheries). Natural decay is predictable to some extent and is generally a slow 

and prolonged process. This is described in more detail in Section 10.2.6. Some cultural 

heritage receptors are less susceptible to these processes due to protective sediment cover. 

81 Change to the seascape may result in effects upon the setting of terrestrial cultural heritage 

features. Such changes might include further construction of offshore developments in the 

Outer Firth of Forth. This issue has been discussed in more detail in the “Forces for Change” 

sections of the seascape character assessment, which is included as Appendix 16D.   

17.7 Impact Assessment - Development Area  

17.7.1 Approach 

82 This section considers the source and nature of the effects of the Project on the cultural 

heritage resource and the degree to which archaeological receptors (listed in Table 17.9) are 

exposed to and affected by the Wind Farm. The impact assessment is considered in relation 

to the construction, operation and decommissioning of the Development Area ASA.  

Table 17.9: Cultural Heritage Receptors - Development Area ASA 

Receptor (setting) Receptor (Marine) 

Bell Rock Lighthouse Signal Tower, Ladyloan A1 and A3 marine geophysical anomalies 

Bell Rock Lighthouse All A2 marine geophysical anomalies 

Tentsmuir Coastal Defences Unknown maritime receptors 

St Andrews Cathedral and adjacent 
ecclesiastical remains 

Unknown aviation receptors 

St Andrews Castle - 
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Receptor (setting) Receptor (Marine) 

Crail Airfield, pillbox, Foreland Head - 

 

17.7.2 Effects of Construction 

83 Potential direct effects within the Development Area ASA comprise both direct damage to 

archaeological deposits and material and the disturbance or destruction of relationships 

between deposits and material and their wider surroundings. 

84 Potential direct effects during construction comprise damage, disturbance or destruction of 

submerged prehistoric archaeology, shipwrecks and crashed aircraft from: 

 Seabed preparation prior to foundation installation; 

 Installation of foundations for WTGs, OSPs and met masts; 

 Installation of inter-array cables (burial through ploughing, trenching or rock cutting); 

and 

 Seabed contact by the legs of jack-up crane vessel and/or anchors of other vessels. 

Magnitude of Effects 

85 A key consideration with regard to archaeological receptors is that all direct effects are 

permanent. Once a receptor is destroyed or damaged or its context is altered, it is not 

possible to repair or reinstate that receptor. Hence, the impact from the temporary 

footprint of a jack up barge is of the same magnitude as a WTG foundation with a long term 

presence. 

86 Cultural heritage receptors range in size from particles of palaeoenvironmental data through 

to single artefacts, and artefact scatters to sites and landscapes. As such, any of the sources 

of direct effect listed above have the potential to remove entire receptors as well as 

damaging a receptor or its relationship with the wider environment. 

87 Direct impacts on cultural heritage features (including currently unknown maritime and 

aviation features and A1 and A3 locations) in the Development Area ASA due to construction 

impacts is considered to be of High Magnitude even where those receptors lie outwith the 

Development Area (due to the potential for damage through anchoring of vessels and 

similar activities).  

Sensitivity of Receptor 

88 There are no assets within the Development Area ASA that are currently subject to statutory 

protection, but the potential exists for such sites to be present in the form of wrecks of 

military aircraft that were lost on active service. Any such find would be automatically 

protected by the PMRA 1986. The importance of these potential receptors must be regarded 

as very high. 
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89 All archaeological receptors subject to direct physical impacts in the Development Area ASA 

have the potential to be damaged or destroyed if they are directly impacted during the 

construction of the Wind Farm. All physical impacts on archaeological features or material 

are permanent and recovery is limited to stabilisation or re-burial, limiting further impact. As 

such, the recoverability of any archaeological receptors should be regarded as negligible 

indicating that all sites and material should be regarded as vulnerable. 

90 As stated in the methodology the ‘BULSI’ (Build, Use, Loss, Survival and Investigation) system 

(Wessex Archaeology, 2011a) can be consulted when assessing the special interest of wreck 

sites and could equally be applied to non-military aviation features. On the basis of the 

paucity of located wrecks in Scottish waters dating to before the middle of the 19thcentury 

(Wessex Archaeology, 2011b), vessels from before this period are likely to be considered 

high value receptors due to their rarity and subsequent national or international 

importance. Wrecks dating from the later 19thcentury onwards are more plentiful in the 

known archaeological resource. However, despite their abundance, the special interest of 

wrecks from this period should not be discounted and there are a number of factors which 

might enhance the interest of these wrecks. The rarity of aviation sites suggest that these 

sites would be considered to be of high value. 

91 Assessment of receptor sensitivity has been undertaken in line with the precautionary 

principle (see Methodology, Significance Criteria in Section 17.4.5). None of the A1 

anomalies (including confirmed shipwreck locations) in the Development Area ASA have 

been positively identified and they all have a potential to be of national or international 

significance. Therefore all have been assigned a High Sensitivity. The current level of data 

available for A2 geophysical anomalies of possible anthropogenic origin and for currently 

unknown maritime and aviation features is also insufficient to assess sensitivity. As such the 

importance of these receptors must be regarded as High until further information becomes 

available. A3 records represent previously reported locations of shipwrecks which could not 

be confirmed through review of the geophysical data. These have also been assigned a High 

Sensitivity on the basis of the available details and the fact that remains may well be present 

but have subsequently become buried. 

Significance of Impacts 

92 Due to the absence of complete information such as confirmed identification and dating of 

wrecks, all charted wrecks and aircraft, uncharted wrecks and geophysical anomalies of 

potential anthropogenic origin in both the Development Area ASA are considered to be of 

High Sensitivity. It is therefore considered that direct effects of High Magnitude on these 

receptors have the potential to result in impacts of Major Adverse Significance in the 

absence of mitigation. To a large extent this is a result of a worst case scenario assessment 

due to lack of sufficient information and is typical of cultural heritage impact assessment for 

offshore developments. 

93 All indirect effects will result in impacts which are Minor. As changes in scour and 

sedimentation, which may cause increased erosion/protection, are predicted to be limited, 

as described in (Section 10.5), effects of the impacts are assessed as not significant. 
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Setting Impacts 

94 Setting impacts on cultural heritage features during construction are considered to be not 

significant as they are too short term to warrant consideration and have only been assessed 

with regard to operational effects (Section 17.7.3). 

17.7.3 Effects of Operation and Maintenance 

95 Predicted direct effects during the operation of the Wind Farm comprise damage, 

disturbance or destruction of submerged prehistoric archaeology, shipwrecks and crashed 

aircraft from: 

 Anchors of vessels deployed during periodic overhauls and scheduled and unscheduled 

maintenance; and 

 Seabed contact of the legs of jack-up crane vessels in the event of WTG component 

replacement. 

96 Predicted indirect effects can include setting impacts as well as changes to currents, 

sediment transport and erosion patterns. Predicted indirect effects comprise: 

 Effects on the setting of terrestrial cultural heritage receptors; 

 Increased erosion to submerged prehistoric archaeology, shipwrecks and crashed 

aircraft uncovered as a result of changes in scour or sedimentation; and 

 Increased protection afforded to submerged prehistoric archaeology, shipwrecks and 

crashed aircraft buried as a result of changes in scour or sedimentation. 

97 The magnitude of physical effects and the sensitivity of receptors to them is the same as that 

outlined above for the construction phase.  

98 Direct physical impacts to features of cultural heritage interest will result in effects of Major 

Adverse Significance in the absence of mitigation.  

99 The magnitude of all indirect effects on archaeological sites and findspots during operation 

has been assessed. Modelling of the impact of Wind Farm construction upon hydrographic 

and sedimentary regimes undertaken as part of Development Area specific studies (see 

Section 10.5.2) indicates little change with hydrographic and sedimentary regimes, 

suggesting that effects will be of Low Magnitude for all marine cultural heritage receptors 

even where those features are of High Sensitivity. It is considered that the indirect impacts 

on cultural heritage features from the operation of the Wind Farm will be not significant. 

100 There is a potential for setting effects to occur where the Wind Farm and OSPs, including 

maintenance vessels in the Development Area are visible from terrestrial cultural heritage 

receptors. The receptors subjected to detailed setting assessment here have been selected 

at the request of HS and no further receptors have been highlighted by Fife or Angus Council 

Archaeological Services (see Table 17.7). 
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Bell Rock Lighthouse Signal Tower, Ladyloan (HB no. 21230) 

101 The Signal Tower is Category A-listed and is also linked in an ‘A’ group with the Bell Rock 

Lighthouse to mark the functional relationship between the subjects. The setting of the 

Signal Tower is considered to be the open coastal location with an appreciable relationship 

with the adjacent town of Arbroath. The key view from the tower is the intervisibility with 

the lighthouse although this can only be appreciated in optimal weather conditions. The 

Signal Tower retains a clearly-defined setting that forms a central part of its cultural heritage 

significance and it is therefore considered that the structure has a High Sensitivity to effects 

upon this defined setting. 

102 In optimal weather conditions the WTGs will be visible in the view from the Bell Rock 

Lighthouse Signal Tower to the Bell Rock Lighthouse and will lie to west of it, occupying part 

of the horizon and appearing above the entrance to the harbour. However given the 

distance of over 18 km between the Signal Tower and lighthouse and the very focused 

nature of that view it is considered that the Wind Farm will not dominate or detract from 

this view. It is considered the effect upon setting will be of Negligible Magnitude leading to 

an impact of Minor/Moderate. 

Bell Rock Lighthouse (HB no. 45197) 

103 The Bell Rock Lighthouse is Category A-listed and is also linked in an ‘A’ group with the Bell 

Rock Lighthouse Signal Tower, in Arbroath, to mark the functional relationship between the 

subjects (see separate entry). The Bell Rock Lighthouse is sited on a half-tide complex of 

reefs with panoramic views of the sea. Significant remains of structural elements surviving 

from the period of its construction can still be noted nearby including elements of a cast-iron 

railway and the site of a beacon house erected to house the workers on an adjacent spot on 

the reef. The closest land to the lighthouse is over 18 km distant.  

104 The key elements of the setting of the Bell Rock Lighthouse are considered to be the open 

views of the sea around it, the reefs on which it was built (including related structural 

elements and landing points still in occasional use) and the view towards the Bell Rock 

Lighthouse Signal Tower. When these elements are considered together it is apparent that 

the lighthouse retains a clearly-defined setting that can easily be appreciated on the ground 

and that the setting forms a central part of its cultural heritage significance. It is therefore 

considered that the lighthouse has a High Sensitivity to impacts upon its defined setting. 

105 The Development Area will be visible to the east of the lighthouse at a distance of just under 

eight kilometres. A wireline (Figure 17B.1) has been produced to demonstrate how the Wind 

Farm and OSPs will appear from the lighthouse. This demonstrates that Wind Farm and OSPs 

will appear as a contiguous group of WTGs on the horizon. It will appear as a modern 

element in views directly to the east. The WTGs will occupy a small fraction of the sea view 

around the lighthouse and will not detract from its open and panoramic quality. Although 

this assessment is based upon a WTG tip height of 215 m and the lighthouse is 36 m tall, at 

this distance the lighthouse will not appear to be overshadowed, surrounded or competing 

in scale with the WTGs. Key views from the lighthouse to the surrounding reef will be 
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unaffected. The key view to the signal tower has been considered as part of the setting 

assessment below but is also considered to be unaffected. Although the lighthouse is 

considered to have a High Sensitivity to effects on its defined setting it is considered that the 

impact on the setting of the Bell Rock Lighthouse will be of Negligible Magnitude and will 

therefore have a Minor/Moderate impact see Appendix 17B for the following visualisations: 

 Figure 17B.1: View from the Bell Rock Lighthouse (wireline); 

 Figure 17B.2: View from Bell Rock Lighthouse Cumulative View A (wireline); 

 Figure 17B.3: View from Bell Rock Lighthouse Cumulative View B (wireline); and 

 Figure 17B.4: View from Bell Rock Lighthouse Cumulative View C (wireline). 

Tentsmuir Coastal Defences (Index no. 9712) 

106 The entry for Tentsmuir Coastal Defences in the register of Scheduled Monuments (Historic 

Scotland, 2013a) states that: 

 ‘the monument is of national importance as one of the best preserved stretches of 

coastal defences dating from the period of WWII in Scotland, and as a complex of 

defences in which a widely representative range of defensive types is still to be seen.’  

107 The original setting of the defences is largely intact although many of the defences 

themselves have decayed, have been removed or are now covered by sand. A significant 

proportion of the identified remains of the coastal defences have open views of the sea 

across dunes and intertidal sands. Despite the relatively good preservation of this area 

relative to similar examples, there are large areas within the scheduled extent of the coast 

where no coastal defences are apparent. The key elements of the setting of the coastal 

defences here are the views to other parts of the defences, i.e. north and south along the 

coast and westwards towards the camp. It is also considered that the generally open nature 

of the seaward views of the coastal parts of the monument is relevant to its setting. This 

asset is considered to have a High Sensitivity to setting effects. 

108 The WTGs and OSPs will be visible from east-facing coastal parts of the scheduled area at a 

distance of 32 km over a relatively small area on the horizon. Construction of the Wind Farm 

and OSPs will introduce an additional modern element to the views to the east. Given the 

distance it is considered that the impact on the setting of this asset will be of Low Magnitude 

leading to a Moderate impact. 

St Andrews Cathedral and Adjacent Ecclesiastical Remains (Index no. 90260, HB no.s40585, 

40586, 40587, 40588, 40589, 40592) 

109 Key elements of the setting of St Andrews Cathedral are considered to be its position in 

relation to the adjacent town and views within the walled enclosure. Views from within the 

cathedral precinct are very limited at ground level due to the high walls although there is 

some visibility towards the town. Key views from the cathedral to locations outside the 

precincts include the view of St Andrews Castle and the nearby harbour. The views of both 
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these features are key in appreciating the historic context of the site. Key views towards the 

cathedral include the view from the harbour and seafront as well as the views of the 

cathedral from other parts of the town. This asset is considered to have a High Sensitivity to 

setting effects. 

110 The Wind Farm and OSPs will be visible in views from outside the precinct walls to the east 

and from the tops of two surviving cathedral towers. It will appear on a small part of the 

horizon to the north east at a distance of 34 km. Given the distance it is considered that the 

impact on the setting of this asset will be of Low Magnitude leading to an impact of 

Moderate.  

St Andrews Castle (Index no. 90259, HB no.40599) 

111 Key elements of the setting of St Andrews Castle are considered to be its position in relation 

to the adjacent town. Key views from the castle to other locations include the view of St 

Andrews Cathedral. The view of the cathedral is central to the historic context of the castle. 

Key views towards the castle include the view from the landward side of the castle by its 

entrance. Views from the cathedral are considered under the entry for the castle. This asset 

is considered to have a High Sensitivity to setting effects. 

112 The Wind Farm and OSPs will be visible in views from the walls of the castle to the east. It 

will appear on a small part of the horizon to the north east at a distance of 34 km. Given the 

distance it is considered that the impact on the setting of this asset will be of Low Magnitude 

leading to an impact of Moderate. 

Crail Airfield, Pillbox, Foreland Head (Index no. 6461) 

113 The entry for the pillbox at Foreland Head in the register of Scheduled Monuments (Historic 

Scotland 2013b) states that: 

 ‘the monument is of national importance for its group value as part of the defences 

of the Crail Airfield complex. As such it is part of a complex which is probably the 

finest of its class in Scotland, and serves to illustrate in concrete form the intense 

effort which went into defensive construction during the earlier years of WWII.’  

114 The principal elements of the setting are considered to be the coastal setting of the pillbox. 

This setting has been somewhat degraded by the construction of a modern lighthouse 

immediately adjacent to it in 1975. The pillbox is not a prominent feature and the views 

from inside it are very constrained but there are extensive and open views from the exterior. 

It is considered that the pillbox has a Low Sensitivity to setting effects. 

115 The Wind Farm and OSPs will be visible as a modern element occupying a small area on the 

horizon to the north-east of the pillbox at a distance of over 27 km. It is considered that the 

effect on the setting of the pillbox will be of Low Magnitude leading to an impact of minor. 

116 A summary of the effects on the setting of cultural heritage assets is provided below in Table 

17.10. 
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Table 17.10: Summary of Effects on the Setting of Cultural Heritage Assets 

Name Sensitivity 
Magnitude 
of Change 

Effect SLVIA Viewpoint 

Bell Rock Lighthouse 
Signal Tower, 
Ladyloan 

High Negligible Minor/Moderate 11 (Figure 16.45, 
Figure 16.45a, 
Figure 16.45b) 

Bell Rock Lighthouse High Negligible Minor/Moderate Not included in 
SLVIA (see 
Appendix 17B; 
Figures 17B.1 – 
17B.4)  

Tentsmuir Coastal 
Defences 

High Low Moderate 16 (Figure 16.50, 
Figure 16.50a, 
Figure 16.50 b)  

St Andrews Cathedral 
and adjacent 
ecclesiastical remains 

High Low Moderate 18 (Figure 16.52, 
Figure 16.52a, 
Figure 16.52b) 

St Andrews Castle High Low Moderate 18 (Figure 16.52, 
Figure 16.52a, 
Figure 16.52b) 

Crail Airfield, pillbox, 
Foreland Head 

Low Low Minor 23 (Figure 16.57, 
Figure 16.57a, 
Figure 16.57b) 

 

117 In summary, following this assessment the effects upon the setting of cultural heritage 

receptors are judged to be not significant with regard to the methodology presented above. 

17.7.4 Effects of Decommissioning 

118 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from Department of Energy and Climate Change prior to implementation  

119 The effects of decommissioning on the setting of cultural heritage sites will be to remove all 

impacts arising from the Wind Farm and OSPs. 

Setting Impacts 

120 Setting impacts on cultural heritage features during decommissioning are considered to be 

not significant due to the temporary nature of these works. 
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17.8 Impact Assessment - Offshore Export Cable Corridor ASA 

17.8.1 Approach 

121 This section considers the source and nature of the effects on the cultural heritage resource 

and the degree to which archaeological receptors (listed in Table 17.11) are exposed to and 

affected by the Offshore Export Cable. The impact assessment is considered in relation to 

the construction, operation and decommissioning of the Offshore Export Cable Corridor ASA.  

Table 17.11: Cultural Heritage Receptors - Offshore Export Cable Corridor ASA 

Receptor (intertidal) Receptor (marine) 

Known intertidal receptors A1 and A3 marine geophysical anomalies 

Unknown intertidal receptors All A2 marine geophysical anomalies 

 Unknown maritime receptors 

 Unknown aviation receptors 

 

17.8.2 Effects of Construction 

122 Potential direct effects within the Offshore Export Cable Corridor ASA comprise both direct 

damage to archaeological deposits and material and the disturbance or destruction of 

relationships between deposits and material and their wider surroundings. 

123 Potential direct effects during construction comprise damage, disturbance or destruction of 

submerged prehistoric archaeology, shipwrecks and crashed aircraft from: 

 Installation of Export Cables (burial through ploughing, trenching or rock cutting) in both 

the marine and intertidal zone; 

 Seabed contact by anchors. 

124 Indirect impacts relating to changes in scour and sedimentation are considered to be not 

significant with regard to the construction phase. 

Magnitude of Effects 

125 Direct effects on cultural heritage features (including currently unknown maritime and 

aviation features and A1 and A3 locations) in the Offshore Export Cable Corridor ASA due to 

construction impacts are considered to be of high magnitude even where those receptors lie 

outwith the Development Area (due to the potential for damage through anchoring of 

vessels and similar activities).  

126 Effects on both known and potential cultural heritage receptors in the intertidal element of 

the Offshore Export Cable Corridor ASA are also considered to be of high magnitude due to 

the potential for partial or complete removal of heritage assets. 
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Sensitivity of Receptor 

127 There are no assets within the Offshore Export Cable Corridor ASA that are currently subject 

to statutory protection, but the potential exists for such sites to be present in the form of 

wrecks of military aircraft that were lost on active service. Any such find would be 

automatically protected by the PMRA 1986. The importance of these potential receptors 

must be regarded as very high. 

128 All archaeological receptors subject to direct physical impacts in the Offshore Export Cable 

Corridor ASA have the potential to be damaged or destroyed if they are directly impacted 

during the construction of the Offshore Export Cable. All physical impacts on archaeological 

features or material are permanent and recovery is limited to stabilisation or re-burial, 

limiting further impact. As such, the recoverability of any archaeological receptors should be 

regarded as negligible indicating that all sites and material should be regarded as vulnerable. 

129 As stated in the methodology the ‘BULSI’ system (Wessex Archaeology, 2011a) can be 

consulted when assessing the special interest of wreck sites and could equally be applied to 

non-military aviation features. On the basis of the paucity of located wrecks in Scottish 

waters dating to before the middle of the 19th century (Wessex Archaeology 2011b), vessels 

from before this period are likely to be considered high value receptors due to their rarity 

and subsequent national or international importance. Wrecks dating from the later 

19thcentury onwards are more plentiful in the known archaeological resource. However, 

despite their abundance, the special interest of wrecks from this period should not be 

discounted and there are a number of factors which might enhance the interest of these 

wrecks. The rarity of aviation sites suggest that these sites would be considered to be of high 

value. 

130 Assessment of receptor sensitivity has been undertaken in line with the precautionary 

principle (see Methodology in Section 17.4.5). None of the A1 anomalies (including 

confirmed shipwreck locations) in the Offshore Export Cable Corridor ASA have been 

positively identified and they all have a potential to be of national or international 

significance. Therefore all have been assigned a high sensitivity. The current level of data 

available for A2 geophysical anomalies of possible anthropogenic origin and for currently 

unknown maritime and aviation features is also insufficient to assess sensitivity. As such the 

importance of these receptors must be regarded as High until further information becomes 

available. A3 records represent previously reported locations of shipwrecks which could not 

be confirmed through review of the geophysical data. These have also been assigned a High 

Sensitivity on the basis of the available details and the fact that remains may well be present 

but have subsequently become buried. 

Significance of Impacts 

131 Due to the absence of complete information such as confirmed identification and dating of 

wrecks, all charted wrecks and aircraft, uncharted wrecks and geophysical anomalies of 

potential anthropogenic origin in the Offshore Export Cable Corridor ASA are considered to 

be of High Sensitivity. It is therefore considered that direct effects of High Magnitude on 
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these receptors have the potential to result in impacts of Major Adverse Significance in the 

absence of mitigation. To a large extent this is a result of a worst case scenario assessment 

due to lack of sufficient information and is typical of cultural heritage impact assessment for 

offshore developments. 

132 All indirect effects will result in impacts which are Minor. As changes in scour and 

sedimentation, which may cause increased erosion/protection, are predicted to be limited 

(as described in Section 10.6.1) the effects of the impacts are likely to be assessed as not 

significant with regard to the methodology presented above. 

17.8.3 Effects of Operation and Maintenance 

133 Predicted direct effects during the operation of the Wind Farm comprise damage, 

disturbance or destruction of submerged prehistoric archaeology, shipwrecks and crashed 

aircraft from: 

 Anchors of vessels deployed during periodic overhauls and scheduled and unscheduled 

maintenance. 

134 Predicted indirect effects can include setting impacts as well as changes to currents, 

sediment transport and erosion patterns. Predicted indirect effects comprise: 

 Increased erosion to submerged prehistoric archaeology, shipwrecks and crashed 

aircraft uncovered as a result of changes in scour or sedimentation; and 

 Increased protection afforded to submerged prehistoric archaeology, shipwrecks and 

crashed aircraft buried as a result of changes in scour or sedimentation. 

135 The magnitude of physical effects and the sensitivity of receptors to them is the same as that 

outlined above for the construction phase (see Section 17.8.2).  

136 Direct physical impacts to features of cultural heritage interest will result in effects of Major 

Adverse Significance in the absence of mitigation.  

137 The magnitude of all indirect effects on archaeological sites and findspots during operation 

has been assessed. Modelling of the impact of construction upon hydrographic and 

sedimentary regimes (see Section 10.6) indicates little change with hydrographic and 

sedimentary regimes, suggesting that effects will be of Low Magnitude for all marine cultural 

heritage receptors even where those features are of High Sensitivity. It is considered that 

the indirect impacts on cultural heritage features from the operation of the Wind Farm will 

be not significant. 

17.8.4 Effects of Decommissioning 

138 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 
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subject to approval from Department of Energy and Climate Change prior to 

implementation. 

139 The effects of decommissioning on the setting of cultural heritage sites will be to remove all 

impacts arising from the Wind Farm. 

17.9 Impact Interactions 

140 The potential for individual impacts identified through the impact assessment above to 

interact and create new, or more significant impacts on cultural heritage receptor has been 

assessed. No such interactions have been identified. 

141 This chapter has identified linkages between different areas or disciplines covered in this ES. 

Potential impacts on SLVIA receptors both within the Development Area and the SLVIA Study 

Area have been fully assessed in Chapter 16 and are also referenced where appropriate.  

142 The cumulative effects of the Wind Farm and OfTW, in conjunction with other schemes are 

separately addressed within the cumulative section below (Section 17.10). 

17.10 Cumulative Impact 

17.10.1 Developments considered 

143 Other marine activities considered as part of the cumulative impact assessment have been 

included on the basis that they have the potential to have a visual or physical impact on the 

setting of cultural heritage receptors. Types of activities considered include: 

 Separate elements of the Project; 

 Other wind farms; 

 Operational marine aggregate extraction areas; 

 Sub-sea cables; and 

 Commercial fisheries within the Development Area ASA and Export Cable Corridor ASA. 

144 This assessment has been carried out with respect to existing and consented wind farms, 

inclusions have been agreed as part of consultation detailed in Section 16.3. The 

developments considered for physical impacts on cultural heritage are those closest to the 

Development Area and Offshore Export Cable Corridor.  

17.10.2 Effects of Construction 

145 Direct physical impacts on cultural heritage receptors, due to similar effects from different 

elements of the Wind Farm (including the Development Area and the Offshore Export Cable 

Corridor) or in combination with those from other activities will in most cases be limited by 

the spatial extent of those receptors. Discrete archaeological sites (prehistoric, maritime or 

aviation), whether known or unknown, will be too small to be subject to impact interactions 

arising from combined effects of the Wind Farm and OfTW with other developments and 
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activities in the area. This is considered to be an effect of Negligible Magnitude on a receptor 

of High Sensitivity leading to an impact of Minor/Moderate. 

146 It is conceivable that effects might arise from cumulative impacts influencing and acting 

upon receptors which cover large areas. No significant cultural heritage receptors of this 

nature have been identified. Indirect physical effects on cultural heritage may include 

alterations to the tidal regimes leading to long term effects on patterns of sediment 

transport within the Development Area. Modelling of the effect of construction upon 

hydrographic and sedimentary regimes undertaken for the Project (see Chapter 10) predicts 

that changes to scour and sedimentation are anticipated to lie within the boundaries of 

natural variation and will be highly localised. Therefore, no cumulative construction impacts 

for indirect physical processes with respect to cultural heritage have been identified. 

17.10.3 Effects of Operation and Maintenance 

147 No cumulative direct or indirect physical effects on cultural heritage receptors have been 

identified. Cumulative effects on cultural heritage receptors arising from the operation and 

maintenance of the Project are likely to relate to changes in the setting of onshore cultural 

heritage.  

Setting Impacts 

148 The developments considered for setting impacts on cultural heritage are the same as those 

identified for SLVIA and are listed by name in Table 17.12 below. The final agreed list of 

cumulative sites to be included in the assessment was circulated to consultees and 

stakeholders on 27 September 2012. These have been considered through analysis of the 

wirelines generated for them (Table 17.10). 

Table 17.12: Agreed list of Cumulative Wind Farm Developments Included for Analysis 

Cumulative site Status 
Number 
of WTGs 

Blade 
tip 

height 
(m) 

Approximate distance 
(km) and direction to 
the WTGs and OSPs 

Clochnahill Consented 4 81 39.7 km north 

Hillhead of Auquhirie Consented 3 93 39.9 km north 

Jack’s Bank Consented 3 100 40.0 km north 

Droop Hill Consented 2 100 39.0 km north 

St John’s Hill Consented 9 80 32.5 km north 

Kinneff Application 1 77 31.8 km north 

Ferniebrae Application 1 67 37.8 km north 

Tullo Farm Existing 7 100 30.0 km north 
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Cumulative site Status 
Number 
of WTGs 

Blade 
tip 

height 
(m) 

Approximate distance 
(km) and direction to 
the WTGs and OSPs 

Tullo Farm Extension Application 4 100 31.0 km north 

Easter Tulloch Consented 5 100 30.0 km north 

North Tullo Consented 3 100 31.0 km north 

Brownieleys Application 3 100 30.7 km north 

Brigton Farm Application 1 81 33.0 km north 

Steelstrath Farm Application 1 84 34.0 km north north-west 

Whitefield of Dun Consented 1 67 28.8 km north north-west 

Hill of Stracathro Application 1 79 30.0 km north north-west 

Woodside Refused 1 78 36.0 km north-west 

Pickerton Farm Application 1 77 30.0 km north-west 

Govals Application 6 87 42.0 km west 

Frawney Application 5 100 41.4 km west 

Dodd Hill Application 5 126 38.0 km west 

Kenly Application 6 100 32.7 km south-west 

Lingo Application 5 100 37.0 km south-west 

Balmouth/Bonerbo/D
rumrack Farms 

Application 3 67 36.7 km south-west 

Mains of Bridgeton Application 1 77 25.0 km north 

Nathro Hill Application 17 135 42.9 km north-west 

Glaxo Smith Kline Refused 2 132 19.0 km north north-west 

Balnacake Application 3 68 32.5 km north-west 

Finavon House Application 3 100 37.7 km north-west 

Corse Hill Refused 7 126 22.0 km west 

Tealing Airfield Consented 1 86 42.0 km west 

Michelin Tyre Factory Existing 2 121 37.6 km west 

Port of Dundee Scoping 3 127 39.0 km west 
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Cumulative site Status 
Number 
of WTGs 

Blade 
tip 

height 
(m) 

Approximate distance 
(km) and direction to 
the WTGs and OSPs 

Neart na Gaoithe Application 80 197 10.8 km south 

Round 3 Phase 1 Application 150 209.7 12.2 km north-east 

 

149 A list of developments excluded from cumulative assessment is given in Appendix 16B, Table 

16B.2. 

150 Setting impacts on cultural heritage receptors arising from the Project in combination with 

other developments have been considered. For those receptors considered to have a 

potential for setting impacts, cumulative visualisations have been prepared (see Table 17.7). 

Cumulative wirelines have been produced for the Bell Rock Lighthouse and are included as 

Appendix 17B, Figures 17B.1 – 17B.4. Visualisations for all other cultural heritage sites 

considered for operational setting impacts above have been included in Chapter 16. The 

visualisations demonstrate, in all cases where other developments are considered to have a 

potential to combine setting impacts with the Wind Farm and OSPs, these developments will 

appear either behind the WTGs and OSPs and will be obscured by it or will appear on the 

horizon adjacent to it. It is considered that in all cases the increased presence of the Project 

together with adjacent wind farms will lead to an effect of Low Magnitude on receptors of 

High Sensitivity leading to impacts which are Moderate. Cumulative effects on Crail airfield 

pillbox are considered to be of Low Magnitude on a receptor of Low Sensitivity and the 

resulting impact is considered to be Minor. In all cases the resulting impacts are considered 

to be not significant with regard to the methodology presented above. 

17.10.4 Effects of Decommissioning 

151 No cumulative impacts have been identified with regard to decommissioning. 

17.11 Mitigation 

152 The cultural heritage and archaeology assessment has assessed worst case scenario impacts 

of the Project in isolation and cumulatively. This assessment has concluded that impacts on 

receptors within the Study Area from some Project related activities will be of major 

significance.  

153 Based on the outputs from this impact assessment, it has been concluded that the 

Embedded Mitigation detailed in Section 17.5 should be supplemented with Addition 

Mitigation as follows: 

 A Project specific Written Scheme of Investigation (WSI) will be prepared, in consultation 

with Historic Scotland, once the final layout of the Wind Farm and OfTW infrastructure is 

established. This document will be incorporated into the final Environmental 
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Management Plan (EMP). The WSI will set out the design and implementation of a 

programme of detailed mitigation works. This will comply with guidance current at the 

time of its development (presently Wessex Archaeology, 2007). 

 Mitigation strategies for known shipwreck sites will include maintenance of appropriate 

buffer zones between Project infrastructure including WTGs, OSPs, met masts, inter-

array and Export Cables and known shipwrecks.  

 Analysis of pre-construction survey data will be undertaken to refine the identified 

potential marine archaeology assets at infrastructure locations. Appropriate micro-siting 

allowance for identified assets will be agreed in consultation with Historic Scotland.  

 Both the micro-siting allowance and exclusion zones will be detailed in the WSI 

described above. This will reduce any potential impacts on marine archaeology.  

 The Written Scheme of Investigation (WSI) will include a Protocol for Archaeological 

Discoveries (PAD) which will be prepared in consultation Historic Scotland. This will 

mitigate the risk of damage to any previously unrecorded archaeological remains. 

 Mitigation relating to effects of the Wind Farm and OfTW on the setting of cultural 

heritage receptors will be as per SVLA mitigation described above. 

154 Residual impacts relating following the implementation of the Additional Mitigation are 
detailed in Section 17.12 below.  

17.12 Conclusions and Residual Impacts 

155 The assessment has considered the effects of the Wind Farm and OfTW on cultural heritage 

receptors.  

156 There are four confirmed wreck sites within the Development Area ASA and one area of 

debris which may represent a wreck (Figure 17.2, Figure 17.4, Figure 17.5, Figure 17.6). Two 

of these are in the Development Area ASA and are a considerable distance from the 

Development Area. There are two confirmed wreck sites within the Offshore Export Cable 

Corridor ASA. In addition four previously recorded wrecks/obstructions have been identified 

within the Development Area ASA and two in the Offshore Export Cable Corridor ASA. Some 

of these are in the Development Area ASA and are a considerable distance from the 

Development Area. Where survey data covered these features no geophysical anomalies 

were noted but they have been retained as locations due to the possibility that previously 

exposed features may have been covered up by shifting sediments. A further 135 anomalies 

have been identified in the Development Area ASA and 378 in the Offshore Export Cable 

Corridor ASA as being of uncertain origin of possible archaeological interest and have been 

classified as A2. 

157 No mitigation has been proposed for indirect physical impacts. Mitigation has been 

proposed for all direct physical impacts. This includes Archaeological Exclusion Zones around 

known marine and intertidal cultural heritage features and programmes of mitigation works 

where physical impacts are unavoidable. It is proposed that details of these mitigation 

programmes be detailed in a scheme specific WSI. It has also been proposed that Reporting 
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Protocols for archaeological remains be implemented through the construction, operation 

and decommissioning of the Wind Farm and OfTW. In all cases the Post-mitigation effects on 

receptors subject to direct physical impacts are considered to be Minor. 

158 It is expected that the implementation of these approaches to mitigation based on the 

assessment outlined above, will mean that the residual effects of the development on any 

cultural heritage receptors will be Minor (see Table 17.13 for summary of effects and 

mitigation). 

Table 17.13: Summary of Effects and Mitigation 

Effect Receptor 
Pre-Mitigation 

Impact 
Mitigation 

Post-
Mitigation 

Impact 

Construction 

Damage to or 
removal of heritage 
features resulting 
from direct physical 
impacts. 

Known maritime 
features (A1), 
unconfirmed 
locations of 
shipwrecks (A3) 
and known 
intertidal heritage 
assets. 

Major Adverse 
Significance 

Implementatio
n of Written 
Scheme of 
Investigation  

Minor 

Damage to or 
removal of 
features. 

Unknown 
maritime, aviation 
and intertidal 
heritage features. 

Major Adverse 
Significance 

Reporting 
Protocols, 
programme of 
mitigation 
works. 

Minor 

Operation and Maintenance 

Damage to or 
removal of 
features.  

Known maritime 
features (A1) and 
unconfirmed 
locations of 
shipwrecks (A3). 

Major Adverse 
Significance 

Implementatio
n of Written 
Scheme of 
Investigation 

Minor 

Damage to or 
removal of 
features. 

Unknown maritime 
and aviation 
features. 

Major Adverse 
Significance 

Reporting 
Protocols, 
programme of 
mitigation 
works 

Minor 
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Effect Receptor 
Pre-Mitigation 

Impact 
Mitigation 

Post-
Mitigation 

Impact 

Setting changes. Bell Rock 
Lighthouse Signal 
Tower, Bell Rock 
Lighthouse,  
Tentsmuir Coastal 
Defences, St 
Andrews Cathedral 
and adjacent 
ecclesiastical 
remains, St 
Andrews Castle and 
Crail Airfield 
pillbox. 

Low to 
Moderate 
Significance 

None Minor to 
Moderate 

Decommissioning 

Damage to or 
removal of 
features. 

Known maritime 
features (A1) and 
unconfirmed 
locations of 
shipwrecks (A3). 

Major Adverse 
Significance 

Implementatio
n of Written 
Scheme of 
Investigation 

Minor 

Damage to or 
removal of 
features. 

Unknown maritime 
and aviation 
features. 

Major Adverse 
Significance 

Reporting 
Protocols 

Minor 

 

17.12.1 Setting Impacts  

159 Setting impacts have been considered for a number of designated coastal heritage assets 

established through consultation with HS and Fife and Angus Councils. A total of six 

receptors were assessed through the use of site visits, wirelines and visualisations. Impacts 

on setting have been established in the case of Bell Rock Lighthouse, Bell Rock Lighthouse 

Signal Tower and Crail Airfield pillbox; in each case these are considered to be Minor. 

Impacts on setting have been assessed for Tentsmuir Coastal Defences, St Andrews 

Cathedral and adjacent ecclesiastical remains, and St Andrews Castle and in each case 

considered to be Moderate. In all of these cases the impacts to the setting of these 

receptors is considered to be not significant with regard to the methodology presented 

above. Although intervisibility with the Wind Farm and OfTW is possible in each case, no 

significant impacts have been identified on their settings. No mitigation has been proposed 

for indirect setting impacts. The effects of decommissioning on the setting of cultural 

heritage sites will be to remove all impacts arising from the Wind Farm and OfTW. 
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17.13 Cumulative Impacts 

17.13.1 The Project 

160 Cumulative construction impacts for direct and indirect physical processes with respect to 

cultural heritage in all phases are considered to be not significant. 

17.13.2 The Project with Other Projects 

161 An assessment has been made of the potential for impacts of the Project on cultural 
heritage assets in combination with other projects. An impact of Low has been identified in 
the case of cumulative setting impacts on cultural heritage receptors (Table 17.14 below); no 
mitigation has been proposed. 

 Table 17.14: Summary of Significance of Cumulative Impacts on Cultural Heritage Assets  

Impacts Sensitivity 
Magnitude 
of Change 

Effect 

Direct physical impacts 
(Construction, Operation and 
Decommissioning). 

High Low Minor/Moderate  

Operational setting impacts. High/Low Low Moderate 

 

162 The assessment of cumulative impacts summarised in Table 17.14 highlights that the 

identified significance of effect for impacts on cultural heritage assets is considered not to be 

significant with regard to the methodology outlined in Section 17.4. 
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Glossary 

10 - 15 metre Category of fishing vessels that are between 10 and 15 metres in length. 

12 nm limit Territorial waters of European Union (EU) Member States extend to 12 nm. 
The coastal Member State manage these waters exclusively within the limits. 

6 nm limit UK vessels have exclusive access to fish within 6 nm of the coast. 

6 nm - 12 nm limit Some access is allowed for certain EU Member States in identified areas 
around the UK coast, based upon historic access. 

Catch and Release A conservation measure by which fish are caught, landed and released back 
into the river alive 

Creeling The Scottish designation for potting, also referred to as static gear.  The use of 
small cages or baskets to capture shellfish such as crabs or lobster.                

Demersal Fishing activities or species located near or on the seabed. 

Dhan A surface buoy often made of cork, with a flag on a pole which is used to 
mark the temporary position of fishing gear, typically nets or pots. 

Fast/Super Crabber A large potting vessel (15-20 m) operating pumped vivier holds which allow 
crabs/lobsters to be kept alive for several days before returning to port. 

Fisheries Liaison 
Officer 

An individual who works as an intermediary between a wind farm developer 
and the fishing communities ensuring good communication. 

Fisheries Industry 
Representative  

A member of the fishing community, who assists the Fisheries Liaison Officer 
in disseminating information to local skippers and gives feedback on the 
project. 

Fixed Engine Static nets used to catch salmon on the coast outside of estuary limits. These 
can be bag or stake nets. 

Grilse A salmon that has returned to fresh water after a single winter at sea. 

ICES Rectangle ICES rectangles create a grid dividing up the earth’s surface. They are each 
aligned to 1° of longitude and 30’ of latitude and, for the most part, cover an 
area of approximately 900 nm2. 

Multi Sea Winter 
Salmon 

Adult salmon that stay more than one year at sea. 

Net and Cobble A fishing method using a sweep net paid out from a boat (cobble) and worked 
from the bank or shore or from waters adjacent to the bank or shore, 
whereby the fish are surrounded by the net and drawn to the bank or shore. 

One Sea Winter 
Salmon 

Maturing fish which return to rivers to spawn after one winter at sea. 

Over-15 metres Category of fishing vessels that are greater than 15 metres in length. 

Pelagic Fishing activities or species located in the water column. 
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Quota A measure of the quantity of a species that can legally be landed within a set 
period as determined through the Common Fisheries Policy. 

Rod and Line A method of fishing using a single rod or line with lawful bait or lure. 

Under-10 metre Category of fishing vessels that are less than 10 metres in length. 
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18 Commercial Fisheries 

18.1 Introduction  

1 This chapter provides an assessment of the potential effects of the construction, operation 

and decommissioning of the Wind Farm and Offshore Transmission Works (OfTW) upon 

commercial fishing activities, including salmon and sea trout fisheries.  An assessment of the 

potential cumulative impacts arising from the Project in conjunction with other projects. 

2 Commercial fishing is defined as any legal fishing activity undertaken for declared taxable 

profit. For the purposes of this assessment, salmon and sea trout fisheries are addressed 

separately to other commercial fisheries, due to the fact that they are largely located in-river 

(with the exception of some coastal netting) and being different in nature to the majority of 

marine commercial fishing activities.  

3 This chapter is supported by the following appendices: 

 Appendix 18A: Commercial Fisheries Baseline Development Area; 

 Appendix 18B: Commercial Fisheries Baseline Export Cable Corridor; and 

 Appendix 18C: Salmon and Sea Trout Fisheries Baseline. 

4 This chapter also shares linkages with the following chapters which have informed elements 

of the impact assessment and makes reference to their content where relevant: 

 Chapter 11: Underwater Noise; 

 Chapter 12: Benthic Ecology; 

 Chapter 13: Natural Fish and Shellfish;  

 Chapter 19: Shipping and Navigation; and  

 Chapter 23: Summary. 

18.2 Consultation 

18.2.1 Commercial Fisheries 

5 Inch Cape Offshore Limited (ICOL) has engaged the local and wider fishing industry from an 

early stage of Project development. In order to facilitate effective dialogue, a Fisheries 

Liaison Officer (FLO) and Fishing Industry Representatives (FIRs) with an understanding of 

fisheries in the region of the Development Area were appointed. Regular consultation has 

been undertaken, and is ongoing with the organisations listed below: 

 Scottish Fishermen’s Federation (SFF); 

 Scallop Association (SA); 

 Anglo Scottish Fishermen’s Association; 

 Fishermen’s Mutual Association (Pittenweem) (FMA); 
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 Arbroath and Montrose Fishermen’s Association; 

 Dunbar Fishermen’s Association; 

 Cockenzie and Port Seton Fishermen’s Association; 

 Marine Scotland; 

 Aberdeen District Fishery Office (DFO); 

 Anstruther DFO; 

 Eyemouth DFO; and  

 South East Inshore Fisheries Group (IFG). 

6 In addition to site-specific consultation and engagement, which ICOL has undertaken since 

late 2009, the Forth and Tay Offshore Wind Developers Group (FTOWDG) has collaborated 

to hold joint discussions with commercial fisheries interests. These meetings were 

advertised and open to all interested parties. ICOL is committed to ensuring that a 

collaborative approach is continued, where feasible, throughout future stages of the Project. 

7 Individual fishermen were also contacted by the FLO to provide information to contribute to 

the establishment of the commercial fisheries baseline. Where this information has been 

provided, it has been anonymised and included within the baseline assessment (see Section 

18.4) and detailed in Appendix 18A. 

8 In addition to the consultation described above, FTOWDG has established a regional 

Commercial Fisheries Working Group (CFWG) to facilitate future engagement of the fishing 

industry. This includes representatives of all the fishing activities identified in the Forth and 

Tay area, the FTOWDG developers, Marine Scotland and The Crown Estate (TCE). The 

objectives of a CFWG are to address the generic issues affecting fishermen as a result of the 

proposed developments and may include, but not necessarily be limited to, the 

development of collaborative mitigation options and defining aspects of construction 

management plans which can feasibly be standardised.  

9 Table 18.1 below summarises issues that were highlighted by the consultees in the Scoping 

Responses, and indicates where in the Environmental Statement (ES) each issue is 

addressed. Further information consultation relating to natural fish receptors is provided in 

Chapter 13 Section 13.2.6. This includes further informal consultation which has been 

undertaken in relation to the assessment of the impacts of the Wind Farm and OfTW with 

relevant stakeholders other than the Scoping Opinion.   
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Table 18.1: Commercial Fisheries Scoping Responses and Actions 

Consultees Scoping Response Project Response 

Marine 
Scotland 
Licencing 
Operations 
Team (MS-LOT)  

The ES should supply detail on the possible impact on 
navigational issues for both commercial and recreational 
craft, through: collision risk, navigational safety, risk 
management and emergency response, marking and lighting 
of tidal site and information to mariners, effect on small craft 
navigational and communication equipment, weather and 
risk to recreational craft which lose power and are drifting, in 
adverse weather conditions, evaluation of likely squeeze of 
small craft into routes of larger commercial vessels, and 
visual intrusion and noise. 

Considered and 
assessed in Chapter 
19.  

Fishing industry liaison to include: 

Scottish Fisherman’s Federation (SFF), Association of Salmon 
Fishery Boards (ASFBs), relevant government departments, 
IFGs. 

Described in this 
Section  

Geo-referenced data likely to be limited because: 

 Shellfish industry is largely unregulated and require 
little catch reporting; and  

 Vessel size <15 m so no Vessel Monitoring System 
(VMS). 

Described in 
Appendix 18A and 
Appendix 18B. 

 

Marine Scotland Science (MSS) is the primary source of 
information on commercial fish and shellfish in Scotland – 
most appropriate data on nursery and spawning grounds. 

Described in Section 
18.4 and in 
Appendices 18A and 
18B. 

Department for Environment, Food and Rural Affairs (Defra) 
data layers project – will provide update on fish spawning 
and nursery grounds. 

See Section 13.4 of 
Chapter 13. 

Following impacts need to be considered: 

Construction/decommissioning– underwater noise. 

Operational noise – noise over the long term. 

Rock armouring around the base of the Wind Turbine 
Generators (WTGs) – resulting in micro variations in benthic 
habitats. 

Electromagnetic Fields (EMF) - Atlantic salmon and European 
eels. 

 

See Chapter 11 for 
modelling 
approach. 

Section 12.7. 

See Section 13.6 
and 13.7 of Chapter 
13. 

MSS Effects, either short term or long term could manifest in both 
the Development Area and the Offshore Export Cable 
Corridor.  

Assessed in impact 
assessments 
Section 18.5 to 
Section 18.10. 
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Consultees Scoping Response Project Response 

Shellfish are currently most valuable catch in area and a 
large proportion of the landings are taken by smaller boats. 
These potential impacts should be assessed through 
FTOWDG. 

Described in 
Appendix 18A and 
Appendix 18B and 
Section 18.4 
(Baseline 
Environment), and 
recognised in 
impact assessments 
(Section 18.5 to 
Section 18.10). 

Displaced effort may also have direct economic impact, 
through increased steaming time, vessel costs and reduced 
catches, competition for limited space. 

Assessed in impact 
assessments 
Section 18.5 to 
Section 18.10. 

MSS welcomes collaborative approach as outlined in the 
Scottish Offshore Wind Farms – East Coast: Discussion 
Document (2) – Approach to Cumulative Effects Statement 
(FTOWDG, 2010). 

Described in this 
section and 
included as 
Appendix 5B. 

A cumulative and in-combination impact assessment is also a 
requirement of the Habitats Regulations Appraisal (HRA) 
with respect to both Special Protection Areas (SPAs) and 
Special Areas of Conservation (SACs). 

See Cumulative 
Impact Assessment 
Section 18.8, 
Section 13.13 of 
Chapter 13 and 
Chapter 9 

Marine 
Scotland 
Compliance 

Potential issues are: 

 Scallop dredgers; 

 Squid fisheries; and 

 Vessels using ports in the Aberdeen district may be 
the most significantly impacted. 

 

Addressed 
throughout this 
chapter (Section 
18.5 and 18.6). 

 

18.2.2 Salmon and Sea Trout Fisheries 

10 Salmon and sea trout fisheries consultation was undertaken and is ongoing with the 

organisations listed below: 

 ASFB; 

 Esk District Salmon Fishery Board (DSFB); 

 Tay DSFB; 

 Forth DSFB; 

 Tweed DSFB; and 

 Usan Salmon Fisheries Ltd. 
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11 FTOWDG has held joint discussions with these organisations and their members, as well as 

statutory consultees. ICOL is committed to ensuring that, where feasible, a collaborative 

approach is continued throughout future stages of the Project. 

12 Table 18.2 summarises issues that were highlighted by the consultees in the Scoping 

Responses and indicates which section of this ES addresses each issue. Further information 

consultation relating to natural fish receptors including salmon and sea trout is provided in 

Chapter 13 Section 13.2.6. This includes further informal consultation which has been 

undertaken in relation to the assessment of the impacts of the Wind Farm and OfTW with 

relevant stakeholders other than the Scoping Opinion.   

Table 18.2: Salmon and Sea Trout Scoping Responses and Actions 

Consultee
s 

Scoping Response Project Response 

Scottish 
Natural 
Heritage 

Consultation should be undertaken with ASFB and relevant 
DSFBs. 

See this Section  

Species to consider include salmon and sea trout. 

Effect of EMF on Atlantic salmon. 

Likely Significant Effect in relation to HRA identified for: 

 River Tay – Atlantic salmon and lamprey species; 

 River Teith - Atlantic salmon and lamprey species; and 

 South Esk - Atlantic salmon, lamprey species, 
freshwater pearl mussel. 

See Chapter 13 
Sections 13.6, 13.7 
and 13.13. 
Considered in 
Sections 18.5 to 
18.10. 

MSS Migratory fish should be considered, including salmon, sea 
trout, sea lamprey, river lamprey – adults and juveniles should 
be included in the assessment. Avoidance of cable route 
corridors as a potential result of EMF should also be reviewed. 

Salmon, sea trout, eel – these species use coastal areas. High 
economic/conservation value.  

The following questions need to be answered: 

1. Identify which species use the area – 
feeding/migration/time of year; 

2. Fish behaviour – swimming depth; 
3. Impacts related to deployed devices should be 

assessed including: strike, avoidance, disorientation, 
delayed migration; 

4. Cumulative impacts;  
5. 1-4 above should be assessed to determine likely risk; 

and 
6. If there is remaining doubt over potential impacts, 

developer should recommend a scientifically robust 
monitoring strategy to assess impacts on stocks as a 
whole or on particular rivers as necessary. 

Developers should review recent report related to migratory 
salmon, sea trout and European eel. 

See Chapter 13 
Sections 13.6 and 
13.7.  Considered 
in Sections 18.5 to 
18.10 from a 
commercial 
perspective. 
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18.3 Assessment Methodology 

18.3.1 Study Area 

13 Note that the study areas considered in this section are not identical to the study areas in 

Chapter 13, Figure 13.1, as for this assessment the context is focused on the commercial and 

not ecological interests.    

Commercial Fisheries 

14 The study areas for the assessment of commercial fishing activity are shown in Figure 18.1 

which also shows the location of the Development Area and the Offshore Export Cable 

Corridor. International Council for the Exploration of the Sea (ICES) rectangles are also 

shown; these are the smallest spatial unit used for the collation of fisheries statistical 

information. It can be seen that the Development Area falls within ICES rectangles 41E7 and 

42E7. The large majority of the Offshore Export Cable Corridor passes through 41E7, with a 

small proportion of the inshore section falling within rectangles 41E6 and 40E7.  

15 The approach has been to provide a national overview allowing fishing grounds in the 

Development Area and Offshore Export Cable Corridor to be described within a national 

context. The Regional Study Area has been defined to ensure sufficient coverage of those 

grounds surrounding the Project Areas. The Local Study Area is the smallest spatial unit 

available for the collation of fisheries statistics (i.e. ICES rectangles) relevant to the Project 

areas. Fishing activities specific to the Development Area and Offshore Export Cable Corridor 

have been further described where possible. 
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Figure 18.1: Commercial Fisheries Study Areas 

 

Salmon and Sea Trout Fisheries 

16 Specific areas of study, different from those identified in Figure 18.1, have been defined at a 

local, regional and national level (Figure 18.2) for the purposes of assessments relating to 

salmon and sea trout. The Local Study Area focuses on the salmon fishery districts in closest 

proximity to the Development Area and Offshore Export Cable Corridor, namely the Tay, the 

Esk (Bervie, North Esk and South Esk) and the Forth. The Regional Study Area takes account 

of all salmon fisheries regions located in the vicinity of the Development Area and Offshore 

Export Cable Corridor including the East and North East regions. In addition, given the 

migratory behaviour of salmon and sea trout and the importance of the fishing industry 

across Scotland, information at the national (Scottish) level has also been briefly presented. 
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Figure 18.2: Salmon and Sea Trout Fisheries Study Areas 

 

17 Note that the study areas considered above are not identical to the study areas in Chapter 

13, Figure 13.1, as for this assessment the context is focused on the commercial and not 

ecological interests.    

18.3.2 Data Sources 

Commercial Fisheries 

18 The principal sources of data and information used for the collation of the commercial 

fisheries baseline were: 

 ICES; 

 Marine Management Organisation (MMO); 

 Marine Scotland; 

 MSS; 

 DFOs; 

 SFF; and 

 Fishermen and their representatives including appointed Fisheries Industry 

Representatives (FIRs). 
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19 The following reports were reviewed and relevant information included in the baseline: 

 ICES Stock Assessment Reports and other ICES publications of relevance; 

 European Commission (EC)/National and Local Fisheries Legislation; 

 Marine Scotland and MSS publications; 

 Oil and Gas United Kingdom (UK) publications; 

 Centre for Environment, Fisheries and Aquaculture Science (Cefas) publications; and 

 Any other additional relevant publications. 

20 The following datasets were analysed for inclusion in the baseline: 

 MMO Fisheries Statistics (landings values and fishing effort data 2001 to 2010); 

 MMO Surveillance Sightings (2001 to 2010); 

 MMO UK Satellite Tracking (VMS) Data (2007 to 2010); 

 Marine Scotland Satellite Tacking (VMS) Data (2009); and 

 Marine Scotland Data Analysis (2007 to 2011). 

21 There is no single data source or recognised model for establishing commercial fisheries 

baselines. An approach is therefore required that incorporates a number of different data 

and information sources, each subject to varying sensitivities and limitations. Appendix 18A 

describes commercial fishing activities in progressive detail, building upon the sources and 

analysis listed. The sensitivities and limitations of these data sources are described in 

Appendix 18A. 

Salmon and Sea Trout Fisheries 

22 The principal sources of data and information used for the collation of the salmon and sea 

trout fisheries baseline were: 

 MSS; and  

 Consultation with DSFBs, netsmen and other fisheries stakeholders. 

23 The principal datasets used to inform the salmon and sea trout fisheries baseline were: 

 MSS salmon and sea trout catch data by salmon fishery region (1952 to 2010); 

 MSS salmon and sea trout catch data by salmon fishery district (2001 to 2010); and  

 MSS salmon and sea trout netting effort data (2001 to 2010).  

24 It should be noted that the analysis of fisheries statistics given below is not intended as an 

assessment of the abundance or state of the stocks, but as an indication of the underlying 

population trends and relative importance of the fisheries of salmon and sea trout by region 

and fishery district in Scotland. Further, the critical time for fisheries does not necessarily 

represent critical times for salmon and sea trout movement and catch data are limited in 
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terms of presenting an accurate baseline of fish populations and fish migration outside of 

the time of fisheries. This also holds true for rod-and-line catches which do not account for 

the closed season and give no effort value. 

25 Each fishery in Scotland is required to provide the number and total weight of salmon, grilse 

and sea trout caught and retained during each month of the fishing season. In this context, 

the term salmon refers to multi-sea-winter salmon (MSW), whilst grilse refers to one-sea-

winter salmon (1SW).  

26 The catch data used for the purposes of this assessment are as reported. Where there are no 

records of reported catches, it has been assumed that no fish have been caught. It is 

recognised that there may be a degree of error as a result of misreporting of catches. In 

addition, further errors may also exist within the catch dataset due to misclassification of 

fish between the grilse and salmon categories.  

27 Rod-and-line fisheries are also required to provide the monthly numbers and total weight of 

salmon, grilse and sea trout which were caught and released back into the river, a practice 

which is known as “catch and release”. As a result, MSS catch data for the rod-and-line 

fishery is broken down into two categories; “rod-and-line” and “catch and release”. Note 

that the total catch by the rod-and-line fishery is in effect the sum of the catches recorded in 

both categories. Where appropriate, data from both categories have been combined to give 

an indication of the total rod-and-line catch. Similarly, the catch by net-and-coble and fixed 

engines (bag and stake nets) has been combined in some instances to provide an indication 

of the total catch by the net fishery.  

28 The catch data used in this report and presented in Appendix 18C are Crown copyright, used 

with the permission of MSS. Marine Scotland is not responsible for interpretation of these 

data by third parties.  

18.3.3 Impact Assessment Methodology 

29 As a result of salmon and sea trout fisheries being either in-river or coastal, it is considered 

that there will not be direct impacts to these fishing activities arising from the 

construction/decommissioning and operation of the Wind Farm and OfTW. It is possible, 

however, that indirect effects to species in the offshore marine environment could affect 

coastal and in-river salmon and sea trout fisheries. A full assessment of the potential impacts 

upon the ecology of these species is provided in Chapter 13. 

30 The aspects requiring assessment in the case of all other commercial fisheries are as 

specified in the Cefas and Marine Consents and Environment Unit (MCEU) (2004) Guidelines, 

as listed below: 

 Implications for fisheries during the construction phase; 

 Implications for fisheries when the development is completed; 

 Adverse impacts upon commercially harvested fish and shellfish populations; 
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 Adverse impacts upon recreational fish and shellfish populations; 

 Complete loss or restricted access to traditional fishing grounds; 

 Safety issues for fishing vessels; 

 Increased steaming times to fishing grounds;  

 Obstacles on the seabed post-construction; and  

 Interference to fisheries activities. 

31 These were ratified in consultation with fisheries interests. In addition to the above, 

consultation with fishing interests across a number of UK offshore wind farm projects has 

identified an additional potential impact requiring assessment: 

 Displacement of fishing activity into other areas. 

32 An assessment of the impacts listed above is separately described for the Development Area 

and Offshore Export Cable Corridor. Subsequently, an assessment of the cumulative impacts 

arising from works within the Development Area and Offshore Export Cable Corridor 

together is provided. Lastly, an assessment of the cumulative impacts arising from the Wind 

Farm and OfTW in conjunction with other projects is given.  

33 In the case of each assessment, the potential impacts arising from the 

construction/decommissioning and operational phases are considered.  

34 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Chapter 3: Regulatory 

Requirements, Section 3.2.5) and will be subject to approval from the Department of Energy 

and Climate Change (DECC) prior to implementation. 

18.3.4 Assessment Limitations 

35 The principal limitation of an assessment of the impacts upon commercial fishing activities is 

the likely change in the baseline over time. This could be due to a number of reasons: 

fluctuations in landings, changes in fisheries legislation or management policies, the 

introduction of conservation policies, economic constraints such as fuel costs or crew 

availability, or environmental restrictions such as weather. As a result, the scope of the 

assessment is limited to the baseline that has been described.  

36 The assessment has primarily assessed Project specific and cumulative impacts relative to 

fishing grounds in the Regional Study Area. In the case of certain fisheries, however, fishing 

activities are not limited to grounds within this area, with a number of vessels potentially 

targeting grounds around Scotland and on occasion around the UK. Although it is noted that 

individual vessels may spend more time in certain regional areas such as along the east coast 

of Scotland, it is not possible within the scope of this assessment to consider the extent of 
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an impact on a vessel by vessel basis, and instead the availability of fishing grounds in the 

wider area is taken into account.  

37 The ICES rectangle provides useful and detailed baseline data for quality and value of 

landings in the study areas.  However ICES rectangles are much larger resolution than the 

Project areas.  The Development Area only covers 3.6 per cent of the ICES rectangles in 

which it is contained.  It is not appropriate to scale the quantity and value to the percentage 

of the Project areas for comparison, as fishing effort is unlikely to be uniform throughout the 

rectangle. As a result the ICES quantities and values cannot be used to derive the value of 

landings specifically related to the Project, which will likely be lower than the total for the 

total landings in the rectangle.    

38 Impacts on the ecology of natural fish and shellfish species of commercial and recreational 

importance arising from the construction/decommissioning and operation of the Wind Farm 

and OfTW may indirectly affect commercial fishing activities, including those in-river. An 

assessment of the effect upon natural fish and shellfish populations is given in Section 13.6 

and 13.7 and the findings are summarised in the relevant sections below. It should be noted, 

however, that the methodology used to assess impacts in the biological environment differ 

from the one used in the commercial fisheries assessment, being largely based upon 

Institute of Ecology and Environmental Management (IEEM) (2010) guidelines for ecological 

impact assessments.  

18.3.5 Significance Criteria 

39 The significance criteria used for the commercial fisheries assessment are provided below 

(Table 18.3, Table 18.4 and Table 18.5). In addition to the limitations described above, it 

should however be noted that there is currently no universally recognised methodology for 

quantifying the assessment of impacts of offshore wind farm developments upon 

commercial fishing activities. As such a level of professional judgement is required.  

40 In instances where the findings of Chapter 13 have been summarised, the significance 

criteria used in that chapter (detailed in Section 13.5) applies. 

Sensitivity of the Receptor  

41 The receptor has been defined by fishery (i.e. the scallop fishery, the nephrops fishery, the 

squid fishery, the creel fishery, etc.) and sensitivities have been defined for each fishery. It is 

possible that the sensitivity of the fishery may vary according to each potential impact, as 

well as for different phases of development (construction/decommissioning or operation). In 

the case of each impact (separately described for each phase of development), the 

sensitivity of the fishery is therefore described. Table 18.3 shows the criteria used in this 

assessment to define the sensitivity of the receptor (fishery).  
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Table 18.3: Criteria to Define the Sensitivity of the Receptor 

Characteristic Sensitivity Definition 

Adaptability  

Low  
Fishing vessels are required to amend fishing practices 
slightly, but no significant change 

Moderate Fishing vessels are limited in their ability to adapt 

High Fishing vessels cannot adapt 

Tolerance 

Low  
Outwith of peak fishing period or low change in fishing 
practices 

Moderate 
During peak fishing periods and discernible change in 
fishing practices 

High Fishing activities cannot be undertaken 

Recoverability 

Low  Fishing activities can resume with little effect 

Moderate Fishing activities resume but with a discernible effect 

High Fishing activities cannot be resumed 

Value 

Low  Low loss of economic value of fishery affected  

Moderate Moderate loss of economic value of fishery affected 

High High loss of economic value of fishery affected 

 

Magnitude of Effect 

42 The magnitude of each impact is predicted, based upon its spatial extent, duration and 

severity relative to commercial fishing activities. Table 18.4 below gives the criteria used to 

define the magnitude of an effect for the purposes of this assessment.  

Table 18.4: Criteria to Define the Magnitude of an Effect 

Characteristic Category Definition 

Spatial Extent 

Negligible 
Not in the proximity of fishing grounds, or very low 
intensity fishing grounds 

Low  In the proximity of low intensity fishing grounds 

Moderate 
In the proximity of frequently targeted fishing grounds 
which comprise a proportion of receptor fishing grounds  
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Characteristic Category Definition 

High 
In the proximity of high intensity fishing grounds which 
comprise the majority of fishing grounds for the receptor  

Duration 

Negligible 
Very short term, or in periods of very low intensity fishing 
activities 

Low  Short term, or outwith of principal fishing periods 

Moderate 
Temporary (i.e. during construction period, or peak fishing 
period) 

High Permanent (i.e. during operation phase) 

Frequency 
Does not apply to commercial fishing because it is assumed that works will be 
consistent throughout the construction/decommissioning periods. In the case 
of operation, the assessment considers the Wind Farm and OfTW.  

Severity 

Negligible No discernible, or very low change to fishing practices 

Low  
Some amendment to fishing practices but no significant 
change 

Moderate 
Fishing activities have limited opportunity to adapt and 
there is a discernible reduction in Development Area and 
Offshore Export Cable Corridor 

High 
Fishing activities cannot be undertaken in the Project 
areas 

 

Evaluation of Effects 

43 Table 18.5 below provides the matrix used to evaluate the significance of the impact, taking 

into account the sensitivity of the receptor and the magnitude of effect. Effects which are 

assessed as being of moderate/major or major significance are considered to be significant.  

Table 18.5: Significance of Impacts 

Magnitude 

of Impact 

Sensitivity of resource/receptor 

Low Moderate High 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 
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44 The significance criteria above are not used in relation to health and safety of fishing vessels 

and crew. Instead, safety risks to commercial fishing activities are defined as those in excess 

of existing safety risks incurred during the course of normal fishing activities. Where there 

are no identified safety risks (i.e. risks are considered to be commensurate with or less than 

those risks incurred in the course of normal fishing activities), these are considered not 

significant. Where safety risks are identified, these are considered significant for the 

purposes of this assessment. Further information on the calculation of risks to all vessels, 

including fishing vessels is given in Chapter 19.  

18.3.6 Design Envelope and Embedded Mitigation 

45 A worst case development scenario upon which to base impact assessment has been 

defined in Chapter 7: Description of Development. Those design parameters that will have 

the greatest potential impact upon commercial fisheries have been identified and are 

summarised below in Table 18.6.  

46 Adverse effects could occur in two ways: the first is the potential for the Wind Farm and 

OfTW to cause adverse impacts to fish and shellfish of commercial importance, which could 

result in indirect effects upon commercial fishing activities. Whilst this potential effect is 

summarised in this assessment, it is fully assessed in Section 13.6 to 13.9. The second is the 

potential for the Wind Farm and OfTW to constitute a physical obstacle and/or safety risk to 

the continuation of normal fishing activities as described in the baseline (Section 18.4). 

Accepting that the Chapter 13 will identify and assess the worst case parameters for 

potential effects upon fish and shellfish species, it is the second factor which has determined 

the worst case parameters for commercial fisheries. 

47 Commercial fishing is not expected to be excluded from the entirety of the Development 

Area or along the Offshore Export Cable Corridor during the construction phase, although 

rolling safety/exclusion zones of 500 m are considered to be in place around major 

construction vessels. It is possible that installed infrastructure will have safety/exclusion 

zones of 50 m (or an appropriate size to incorporate infrastructure). In the case of the 

operational phase, it is expected that fishing activities will be able to be resumed to some 

degree within the Development Area, although it is recognised that certain fishing methods, 

by virtue of gear configuration and mode of deployment, may be restricted in their ability to 

operate as normal. 

48 Taking into account the potential for fishing vessels to regain some degree of access in the 

operational phase, it is considered that the structures with the combined biggest footprint 

poses the worst case scenario to fishing activities. This includes the maximum duration of 

construction activities, and associated exclusion zones, the highest number of Wind Turbine 

Generators (WTGs) with the smallest spacing, and the maximum number of additional 

infrastructure such as Offshore Substation Platforms (OSPs) and sub-sea cables, etc. 

49 Table 18.6 gives the commercial fisheries worst case design parameters for the Wind Farm 

and OSPs during the construction, operational and decommissioning phases.  
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Table 18.6: Worst Case Scenario Definition - Development Area 

Potential Impact Design Envelope Scenario Assessed 

Construction (and Decommissioning)  

Adverse impacts upon 
commercially exploited 
fish and shellfish 
populations 

See Section 13.3 and the worst case scenario definition summarised in 
Table 13.2. 

 

 

Temporary loss or 
restricted access to fishing 
grounds 

 

Infrastructure and procedures resulting in the maximum loss of 
fishing grounds: 

 Four year construction period; 

 Total Development Area: 150 km²; 

 Progressive installation of 213 WTGs and five OSPs and 
three meteorological masts (met masts); 

 Dimensions of infrastructure: WTG - gravity foundations of 
65 m diameter per foundation; OSPs - gravity foundations 
of 130 m diameter per foundation; 

 Minimum spacing between WTGs: 820 m; 

 Maximum inter-array cable length: 353 km; 

 500 m safety/exclusion zones around construction works; 

 Progressive installation of inter-array cables across the 
Development Area for the duration of construction (i.e. 
fishing activities cannot be undertaken in the area of inter-
array cable installation); 

 Ongoing cable burial and protection works throughout the 
construction phase (maximum cable burial depth between 
zero metres and three metres); and 

 Maximum length of unburied inter-array cables, protected 
by other means (i.e. rock placement) of 10 per cent.  

Safety issues for fishing 
vessels 

Fishing activities cannot be safely undertaken or resumed (see 
Chapter 19).  

In addition, the assessment considers inter-array cables based upon: 

 Maximum inter-array cable length: 353 km; 

 Maximum unburied sections of inter-array cables of 10 per 
cent and protected by other means; and 

 Cable burial depth of between zero metres and three 
metres.  

Increased steaming times 

Maximum number of construction safety/exclusion zones and 
infrastructure in the Development Area resulting in the maximum 
disruption to established steaming routes and potential increases in 
operating costs. 
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Potential Impact Design Envelope Scenario Assessed 

Interference with fishing 
vessels 

Will result in the highest number of works vessels transiting identified 
fishing grounds. Impact is associated with navigational conflict and as 
a result the following parameters apply: 

 Location of construction port; and 

 Approximate number of vessel movements during 
construction period (approximately 3500). 

Displacement of fishing 
activity 

See ‘Temporary loss or restricted access to fishing grounds’. 
Infrastructure resulting in the maximum loss of fishing grounds. 

Operation 

Adverse impacts on 
commercially exploited 
species 

See Section 13.3 and the worst case scenario definition summarised in 
Table 13.2. 

 

Complete loss or 
restricted access to fishing 
grounds 

Infrastructure resulting in the maximum loss of fishing ground: 

 Installation of 213 WTGs and five OSPs; 

 WTG gravity base foundations of 65 m diameter; 

 OSP gravity base foundations of 130 m diameter; 

 Minimum spacing between WTGs: 820 m; 

 Maximum inter-array cable length: 353 km; 

 Maximum unburied sections of inter-array cables of 10 per 
cent and protected by other means; and 

 Cable burial depth of between zero metres and three 
metres. 

 Consideration of 50 m safety/exclusion zones around fully 

and partially installed infrastructure (or an appropriate size 

to incorporate infrastructure); 

Safety issues for fishing 
vessels 

Fishing activities cannot be safely undertaken or resumed (see 
Chapter 19).  

In addition, the assessment considers inter-array cables based upon: 

 Maximum inter-array cable length: 353 km; 

 Maximum unburied sections of inter-array cables protected 
by other means; 

 Cable burial depth of between zero metres and three 
metres. 

Increased steaming times Maximum number of infrastructure and associated safety/exclusion 
zones in the Development Area resulting in the maximum disruption 
to established steaming routes. 
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Potential Impact Design Envelope Scenario Assessed 

Interference with fishing 
vessels 

Location of operation and maintenance port and maximum number of 
operation and maintenance vessel trips to the Development Area (six 
per day) will result in the highest number of works vessels transiting 
identified fishing grounds. 

Objects on the seabed 
post-construction 

Any construction related obstacles and changes to seabed conditions. 
Unacceptable safety risks to fishing vessels assume that fishing 
activities cannot be safely undertaken or resume. 

Displacement of fishing 
activity 

See ‘Complete loss or restricted access to fishing grounds’. 
Infrastructure resulting in the maximum loss of fishing grounds. 

 

50 Table 18.7 gives the commercial fisheries worst case design parameters for the Offshore 

Export Cable Corridor. 

Table 18.7: Worst Case Scenario Definition - Offshore Export Cable Corridor 

Potential 

Impact 

Design Envelope Scenario Assessed 

Construction (and Decommissioning) 

Adverse impacts 

upon 

commercially 

exploited fish 

and shellfish 

populations 

See Section 13.3 and the worst case scenario definition summarised in Table 
13.3. 

 

Complete loss or 

restricted access 

to fishing 

grounds 

Infrastructure and procedures resulting in the maximum loss of fishing grounds: 

 Approximately 225 days duration of installation over a three year 

period; 

 Total export cable length: approximately 83 km; 

 Maximum number of export cable trenches: six; 

 Cable burial to approximately one metre where feasible; 

 Maximum length of unburied cable length, protected by other means 

(i.e. rock placement), where burial is not feasible; 

 Safety/exclusion zones around installation works; and 

 Progressive installation of cable for the duration of construction (i.e. 

fishing activities cannot be undertaken in the area of export cable 

installation). 
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Potential 

Impact 

Design Envelope Scenario Assessed 

Safety issues for 

fishing vessels 

Fishing activities cannot be safely undertaken or resumed (see Chapter 19).  

In addition, the assessment considers export cables based upon: 

 Maximum export cable length: approximately 83 km;  

 Cables will be suitably buried or will be protected by other means 

when burial is not practicable; and 

 Maximum unburied sections of export cables protected by other 

means. 

Increased 

steaming times 

Maximum number of construction safety/exclusion zones resulting in the 

maximum disruption to established steaming routes and potential increases in 

operating costs. 

Interference with 

fishing vessels 

Will result in the highest number of works vessels transiting identified fishing 

grounds. Impact is associated with navigational conflict and as a result the 

following parameters apply: 

 Location of construction port; and 

 Approximate number of vessel movements during construction 

period (c.3500). 

Displacement of 

fishing activity 

See ‘Temporary loss or restricted access to fishing grounds’. Infrastructure 

resulting in the maximum loss of fishing grounds. 

Operation 

Adverse impacts 

on commercially 

exploited species 

See Section 13.3 and the worst case scenario definition summarised in Table 
13.3. 

 

Complete loss or 

restricted access 

to fishing 

grounds 

Infrastructure resulting in the maximum loss of fishing ground: 

 Maximum length of export cable: approximately 83 km; 

 Cables will be suitably buried or will be protected by other means 

when burial is not practicable; and 

 Maximum unburied sections of export cable of 20 per cent and 

protected by other means. 
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Potential 

Impact 

Design Envelope Scenario Assessed 

Safety issues for 

fishing vessels 

Fishing activities cannot be safely undertaken or resumed (see Chapter 19).  

In addition, the assessment considers export cables based upon: 

 Maximum export cable length: approximately 83 km; 

 Maximum unburied sections of export cables protected by other 

means; 

 Cable burial to approximately one metre where feasible; and 

 Post-installation status of the export cable. 

Increased 

steaming times 

None 

Interference with 

fishing vessels 

Location of operation and maintenance port and maximum number of 

operation and maintenance vessel trips to the Development Area (six per day) 

will result in the highest number of works vessels transiting identified fishing 

grounds. 

Objects on the 

seabed post-

construction 

Any construction related obstacles and changes to seabed conditions. 

Unacceptable safety risks to fishing vessels assume that fishing activities cannot 

be safely undertaken or resume. 

Displacement of 

fishing activity 

See ‘Complete loss or restricted access to fishing grounds’. Infrastructure 

resulting in the maximum loss of fishing grounds. 

 

Embedded Mitigation Measures 

51 A range of Embedded Mitigation measures to reduce environmental effects are captured 

within the Design Envelope (see Section 4.5.2). The assessment of effects on commercial 

fisheries has taken account of the following Embedded Mitigation measures: 

 A regional CFWG has been established to provide a forum for collaborative discussion 

and action in relation to offshore wind farm developments in the Forth and Tay area and 

their interactions with commercial fishing activities. The CFWG seeks to:  

o Provide regular contact for representatives of commercial fishermen and the 

FTOWDG developers to promote communication and understanding; 

o Provide a forum to manage engagement through project(s) lifecycle with particular 

focus on consenting, pre-construction planning and construction activities; 

o Provide input to general approaches, procedures and protocols with respect to 

construction management plans and potential mitigation options, promoting 

standardisation where possible; 
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o Agree specific offshore working practices relating to marine licence conditions 

where required; 

o Agree and maintain a current regional assessment of commercial fishing activities; 

and  

o Identify and develop opportunities between the fishing/renewables industries in the 

Forth and Tay area. 

 A construction management plan will be developed in consultation with fishing industry 

representatives which establishes a protocol for engagement between ICOL and the 

fishing industry. This will include details on: 

o Communication channels between the fishing community and ICOL through all 

phases;  

o Protocol for the navigation of construction and operation vessels to and from the 

site (e.g. use of transit lanes that will reduce interaction with fishing activities);  

o Procedures in the event of interactions between wind farm construction and 

operation and fishing activities; and  

o Protocol for the removal of temporary works post-construction including 

appropriate verification. 

 500 m ‘rolling’ safety zones around working areas during construction, decommissioning 

and major maintenance activities to exclude vessels not associated with the works. 

Consultation will be undertaken with relevant stakeholders to ensure effective 

implementation and management of safety/exclusion zones. 

 Structures within the Development Area will be marked and lit in accordance with 

International Association of Lighthouse Authorities (IALA) Recommendation O-139 on 

the Marking of Man-Made Offshore Structures (IALA, 2008). The final lighting and 

marking scheme will be agreed with the relevant stakeholders prior to construction. 

 Cables will be suitably buried or will be protected by other means when burial is not 

practicable which will reduce the risk to fishing vessels from snagging. 

 Promulgation of information and appropriate liaison will be carried out to ensure 

information on the works are circulated through agreed procedure e.g. Notices to 

Mariners, Kingfisher and other appropriate media to allow vessels to effectively and 

safely navigate around the proposed sites. 

52 These measures would be delivered as part of the Project (see Appendix 7A: Draft 

Environmental Management Plan). 
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18.4 Baseline Environment  

18.4.1 Commercial Fisheries 

Development Area Baseline Summary 

53 The following information has been summarised from Appendix 18A.  

54 ICES rectangles 41E7 and 42E7, within which the Development Area is located, record 

landings values that are of moderate importance on a national scale and of high importance 

in the commercial fisheries Regional Study Area (see Figure 18.3).  

55 The species which comprise the majority of landings from 41E7 are: nephrops (57 per cent), 

lobsters (23 per cent) and king scallops (referred to as ‘scallops’ for the purpose of this 

assessment) (7 per cent). In ICES rectangle 42E7, the species which comprise the majority of 

landings are: scallops (40 per cent), lobsters (30 per cent), edible crabs (9 per cent), 

nephrops (9 per cent) and velvet crabs (7 per cent). Squid also records a smaller proportion 

of the landings values recorded from both rectangles (2.4 per cent in 41E7 and 3.9 per cent 

in 42E7). 

Figure 18.3: Landings Values by Species (Average 2001 to 2010) in the National Study Area 

(Source: MMO, 2011) 

 

56 The fishing methods used to target these species are: boat dredging for scallops, demersal 

trawling for nephrops and squid, and creeling for lobster, edible crabs and velvet crabs. The 

majority of the vessels operating these gear types in both rectangles 41E7 and 42E7 are 

under-15 m in length, and it is therefore of note that the activities of these vessels will not 
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be included within the vessel monitoring system (VMS) datasets. Landings by over-15 m 

vessels are highest in offshore rectangles although the activities of this fleet comprise over a 

third of the landings in 42E7, which is attributable to scallop dredging vessels (see Figure 

18.4). 

57 Landings values for species targeted in rectangles 41E7 and 42E7 are broadly highest in late 

summer, between July and September, although there are moderate values recorded for the 

remainder of the year.  

Figure 18.4: Landings Values by Vessel Category (Average 2001 to 2010) in the Regional 

Study Area (Source: MMO, 2011) 

 

58 Pittenweem in Fife is the principal port where the majority of landings from rectangle 41E7 

(50.9 per cent) are recorded to be landed. This represents 95.4 per cent of the port’s total 

annual income. The ports of Crail, Methil and Leven, St. Andrews, Anstruther, Granton, 

North Berwick, Cove, Burntisland, St. Monans, Newhaven and West Wemyss record lower 

percentages of the total landings values from 41E7, although it should be noted that these 

landings contribute a high proportion of their total average annual values (see Appendix 

18A, Section 18A.5.1.3.3). 

59 Arbroath records the highest landings values from rectangle 42E7 (32.5 per cent) and this 

represents 68.5 per cent of the port’s total annual income. Aberdeen also records a 

significant proportion of the landings values (27.5 per cent), however this only represents 

4.9 per cent of the port’s total income. Ports such as Gourdon, Stonehaven, Johnshaven, 

Cove and Catterline record lower percentages of the total landings values from 42E7, 
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however these landings contribute a higher proportion of their total average annual values 

(see Appendix 18A, Section 18A.5.1.3.3). 

Scallop Fishery 

60 Rectangles 42E7 and 41E7 record the second and fourth highest scallop landings in the 

commercial fisheries Regional Study Area, respectively (£742,213 and £326,349, averaged 

2001 to 2010). Scallops are targeted by vessels operating boat dredges.  

61 Scallop vessels generally tow either one or two beams, onto which a number of dredges are 

attached, depending upon vessel size, engine power and winch capacity. In Scottish waters, 

vessels are allowed up to eight dredges per (vessel) side inside six nautical miles (nm); ten 

dredges per side between six and 12 nm and 14 dredges per side outside 12 nm. In English 

waters, vessels are allowed up to eight dredges within 12 nm, with no restrictions outside 12 

nm (Great Britain Parliament, 2012). It is possible that revisions to the number of dredges 

operated will apply in the future, potentially to align the number of dredges employed in 

Scottish and English waters (pers. comm., 2012a). This may have the effect of increasing the 

number of dredges operated inside 12 nm, including in the Development Area. The principal 

type of dredge used is the English ‘Springer’ type, whereby the scallops are raked from the 

seabed by steel teeth that are attached along the leading edge of the dredges and which can 

penetrate the seabed to a depth of approximately 20 cm. 

62 The majority of vessels targeting scallops in the Development Area are over 15 m in length 

and as a result included in the analysis of VMS data, which can therefore be considered 

accurate in further describing their activities. Scallop activity, as illustrated by Marine 

Scotland data (see Figure 18.5) indicates that scallop dredging is distributed across the 

Development Area. Annual fluctuations in activity due to the cyclical nature of the fishery 

should however be noted. VMS data for 2009 showed that the Development Area is located 

in the vicinity of the highest intensity fishing grounds in the commercial fisheries Regional 

Study Area (see Figure 18.6). 
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Figure 18.5: Distribution of Scallops by Value (Average 2007 to 2011) in the Regional Study 

Area (Source: Marine Scotland, 2012) 

 

Figure 18.6: Scallop Dredge VMS Position Plot Density (Over-15 m vessels only; 2009) 

(Source: Marine Scotland, 2010) 

 



Human Environment 
COMMERCIAL FISHERIES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

18 

26 of 118 

63 Larger category scallop vessels are capable of fishing in difficult weather conditions and 

continuously for several days. These vessels are described as nomadic due to their 

geographical range; variously targeting grounds around the UK. Analysis of scallop landings 

in the UK shows that landings in the commercial fisheries Regional Study Area are of 

moderate importance (see Figure 18.7).  

64 Scallop fishing by the nomadic fleet is generally cyclical; grounds are intensively targeted for 

a period and then left to recover. Scallop grounds around the UK are located on the Scottish 

east and west coasts, in the Irish Sea and the English Channel (see Figure 18.7). The number 

of vessels dredging in the Forth and Tay area will therefore vary annually, depending upon 

productivity and access to other grounds. 

65 Scallop dredging is not currently restricted by quota and activity occurs year round, although 

it peaks in the summer months. Regional restrictions or closures may apply elsewhere, 

although there are none in place in the Regional Study Area at the present time. 

66 In addition to the over-15 m fleet, several small category vessels with home ports in the 

commercial fisheries Regional Study Area are able to target scallops and, by virtue of their 

size, are limited in their operational range. Such vessels may be multi-purpose, able to 

reconfigure gear to target alternative fisheries. 

Figure 18.7: Scallop Landings Values (Average 2001 to 2010) in the UK (Source: MMO, 

2011) 
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Nephrops Fishery 

67 Nephrops are an important shellfish species in the Forth and Tay area, with the highest 

landings values recorded in rectangle 41E7 (£2,644,374, averaged 2001 to 2010), within 

which the Development Area is partially located, which are moderately important on a 

national scale. Rectangle 42E7 records a relatively much lower level of landings (£162,179, 

averaged 2001 to 2010) (see Figure 18.8).  

68 Nephrops are principally targeted by vessels operating demersal otter trawls. Due to the 

substrate-specific requirements of the species, nephrops fishing grounds are limited to their 

being present in sediments which can be characterised as soft and muddy. Otter boards are 

used to maintain the horizontal opening of the net and fish/shellfish are herded between 

the boards and into the net as the gear is towed along the seabed. Vessels targeting 

nephrops can operate either one or two nets. The penetration depth of the otter boards into 

the seabed can be up to 300 mm on muddy substrates. 

Figure 18.8: Nephrops Landings Values (Average 2001 to 2010) in the National Study Area 

(Source: MMO, 2011) 

 

69 Nephrops are targeted by both the under and over-15 m fleets. The under-15 m fleet is 

generally comprised of local vessels which concentrate activity on grounds which are 

accessible from their home ports. The over-15 metre fleet predominantly target grounds 

further offshore in the North Sea, although it is noted that larger category vessels, from 

ports such as Fraserburgh, may on occasion fish in the Development Area, likely as a result 

of a lack of opportunities elsewhere (pers. comm., 2011a).  
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70 Nephrops activity by the over-15 m fleet, as illustrated by Marine Scotland data, is recorded 

outside of the Development Area, predominantly in grounds to the south (see Figure 18.9 

below).  

Figure 18.9: Distribution of Nephrops by Value (Average 2007 to 2011) in the Regional 

Study Area (Source: Marine Scotland, 2012) 

 

71 Consultation with fishermen identified that a large proportion of nephrops vessels operating 

in the commercial fisheries Regional Study Area are under-15 m in length and therefore not 

VMS monitored. Nephrops activity by the under-15 m fleet has been identified throughout 

the Regional Study Area, including an area immediately north-west of the Development Area 

(see Figure 18.10). The limited distribution of the species due to specific substrate 

requirements should be noted.  

72 Nephrops are targeted year round, although there are seasonal fluctuations in landings, with 

a marked peak recorded during the summer months (July and August). Weather conditions, 

particularly for the smaller category vessels, are a significant factor in determining levels of 

activity in the winter months. 

73 Nephrops are currently considered to be sustainably exploited in the Forth and Tay area by 

the local fleet and the numbers of vessels targeting the species are not considered to be 

likely to vary significantly in the future (pers. comm., 2011a).  
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Figure 18.10: Nephrops Fishing Grounds by Vessel in the Regional Study Area 

 

Squid Fishery 

74 Squid is reported to be an increasingly important fishery in the Forth and Tay area. The 

fishery is currently unregulated and demersal vessels constrained by restrictions on other 

pressure stocks (such as nephrops or whitefish) are able to reconfigure gear to target the 

species.  

75 Squid have a short lifespan and stock levels depend on the survival success rates of 

individual breeding seasons. Although squid grounds are often located in inshore areas, 

grounds will vary each year and fishermen will generally move further offshore as the season 

progresses to target the species in deeper waters. 

76 Annual landings values vary significantly as the fishery is dependent upon the seasonal 

arrival of the species in the study areas. Marine Scotland data (over-15 m vessels only) 

showed squid activity to be primarily located in inshore areas adjacent to the coast, at 

relatively low levels (see Figure 18.11 below). 

77 Peak landings values for squid occur between August and October, although fishermen 

reported an unusually long fishing season in 2010, with activity continuing into November 

(pers. comm., 2011b). 
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Figure 18.11: Distribution of Squid by Value (Average 2007 to 2011) in the Regional Study 

Area (Source: Marine Scotland, 2012) 

 

78 The squid fishery is generally targeted by vessels operating bottom otter trawls. For the 

most part, activity is by vessels with home ports in the commercial fisheries Regional Study 

Area, although boats will arrive from further afield if the fishery is productive: vessels have 

been observed from Fraserburgh and Peterhead (pers. comm., 2012b).  

79 Bottom otter trawlers targeting nephrops or whitefish will reconfigure gear to operate nets 

with a smaller mesh size and higher headline. Squid can be targeted on a variety of seabed 

substrates and vessels may employ protective gear, such as rockhoppers, on rough ground.  

80 A proportion of the fleet targeting squid, particularly in inshore areas, will be under-15 m 

and therefore these vessels will not be included within the VMS datasets. Consultation with 

squid fishermen in the Regional Study Area suggested that grounds are found throughout 

the Forth and Tay area, including within the Development Area (see Figure 18.12). Further, 

fishermen stated that squid fishing grounds are not fixed and squid are being found in 

grounds further offshore than previous years (pers. comm., 2010). 
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Figure 18.12: Squid Fishing Grounds by Vessel in the Regional Study Area 

 

81 At present, squid is considered to be resistant to fishing pressure. It is, however, thought in 

some quarters that squid spawning grounds need to be identified and effectively managed 

in order to protect future stocks. Squid stocks are erratic and as such it is not currently 

possible to predict future stocks. 

Creel Fishery 

82 Rectangles 41E7 and 42E7 record two of the highest landings values for crab and lobster in 

the commercial fisheries Regional Study Area (£1,336,878 and £867,681, respectively, 

averaged 2001 to 2010), which are moderately important on a national scale (see Figure 

18.13). It can be seen that the highest proportion of these landings are of lobster. 

83 Crab and lobster are principally targeted by full time static gear vessels setting creels, 

although there are a number of part time vessels who will set a small number of creels in 

inshore areas during the summer months. Lobsters are targeted on rocky, uneven ground 

and around wreck sites. Crab species (including edible and velvet crabs) are targeted on a 

variety of substrates. Fishing is year round, although there is a significant peak in activity in 

the summer months. 

84 Vessels targeting crab and lobster are generally under-15 m in length and, as a result will not 

be monitored by VMS datasets. The fishery is most active in the summer months, partly due 

to the movement of the species but also due to weather conditions, which are a significant 

factor in determining levels of activity in the winter months. 
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85 Creel fishing grounds are predominantly recorded in coastal areas, along the north and 

south coasts of the Regional Study Area. Grounds offshore of Arbroath are particularly 

important crab and lobster grounds and the port is the most important in the local area, 

with a number of full-time and part-time creel boats. Although the majority of creel boats 

operate inshore of the Development Area, several of these vessels have been identified as 

fishing within the Development Area (see Figure 18.14). 

Figure 18.13: Landings Values for Lobster and Crabs (Average 2001 to 2010), in the 

National Study Area (Source: MMO, 2011) 
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Figure 18.14: Creel Fishing Grounds by Vessel in the Regional Study Area 

 

Offshore Export Cable Corridor 

86 The following information has been summarised from Appendix 18B.  

87 The Offshore Export Cable Corridor predominantly passes through ICES rectangles 41E7, 

with two cable landfall options both within in 40E7. Due to the corridor passing in close 

proximity to rectangles 40E6 and 41E6, a summary of the activity recorded in these has also 

been provided. It should be noted however, that no landings have been recorded in 40E6 

which may not be entirely representative of the level of activity in this discrete area, with 

landings potentially being allocated to an adjacent rectangle.  

88 The species comprising the majority of the landings values are as described previously: 

nephrops, crustaceans and scallops, and to a lesser extent squid. As mentioned previously, 

scallops are targeted by vessels boat dredging, nephrops and squid by vessels demersal 

trawling and crab and lobster by vessels setting creels.  

89 Landings values from 41E7 are of high importance in the commercial fisheries Regional Study 

Area (Figure 18.4). ICES rectangles 41E6 and 40E7, record relatively lower landings values of 

nephrops, crustaceans and scallops, although the much more limited sea area within these 

rectangles is likely to be the principal reason for this. Rectangle 40E7 additionally records 

very low landings of surf and razor clams, targeted by vessels operating mechanised and 

boat dredges. The large majority of vessels operating in these rectangles are under-15 m in 

length (Figure 18.4). 
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90 As mentioned previously, the majority of landings values from rectangle 41E7 are landed 

into the port of Pittenweem. In rectangle 40E7, Eyemouth (73.0 per cent), St Abbs (12.3 per 

cent) and Dunbar (6.5 per cent) record the highest proportion of landings values and these 

represent 28.3 per cent, 93.4 per cent and 13.3 per cent of each port’s total annual income, 

respectively.  

91 In rectangle 41E6, Port Seton records 88.1 per cent of the landings values, which is 93.3 per 

cent of its total annual income. Eyemouth (2.1 per cent), Cove (Leith) (1.5 per cent) and 

Newhaven (1.4 per cent) comprise a proportion of the remaining landings values, which 

constitute 0.5 per cent, 18.3 per cent and 35.6 per cent of the ports’ total annual income, 

respectively.  

92 Landings for the majority of commercial species targeted in the Offshore Export Cable 

Corridor are broadly highest in late summer, between July and September, with seasonal 

squid landings values extending into October.  

Nephrops Fishery 

93 Nephrops are principally targeted by bottom otter trawl vessels in rectangle 41E7, within 

which the majority of the Offshore Export Cable Corridor is located. This rectangle records 

the highest landings values in the Regional Study Area. Marine Scotland data (over-15 m 

only) identified nephrops fishing activity in the Firth of Forth area, through which the 

Offshore Export Cable Corridor passes (see Figure 18.9). Consultation with fishermen also 

identified nephrops grounds targeted by the under-15 m fleet along the Offshore Export 

Cable Corridor, which broadly corresponds to the Marine Scotland data (see Figure 18.10). 

94 Consultation identified that the majority of vessels targeting nephrops in the Firth of Forth 

have home ports in the area. These vessels are often smaller category vessels, which will be 

limited in their operational range and more susceptible to adverse weather conditions. 

95 As has been previously stated, Pittenweem is the principal nephrops port in the Firth of 

Forth area, and the fleet will concentrate activities in grounds including the area of the 

Offshore Export Cable Corridor. In addition, there are nephrops trawlers operating out of 

Dunbar and Port Seton, targeting grounds in the vicinity of the inshore section of the 

Offshore Export Cable Corridor.  

Scallop Fishery 

96 As previously stated, the large majority of scallop activity is by over-15 m vessels and as a 

result their activity will be accurately represented by VMS data. In addition, a large 

proportion of vessels are considered ‘nomadic’, variously targeting grounds in the wider 

North Sea, although it is recognised that this will vary from vessel to vessel. VMS data 

analysis and consultation with fishermen (see Figure 18.5), indicates that the majority of 

activity occurs along the northern section of the Offshore Export Cable Corridor, in proximity 

to the Development Area, with the greater proportion of grounds extending northwards. 
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Squid Fishery 

97 Increasing landings of squid have been reported in the Forth and Tay area in recent years, 

targeted by vessels towing reconfigured demersal trawl gear. It is considered that the large 

majority of vessels targeting nephrops in the Firth of Forth area will alternatively target squid 

if the fishery is productive. As a result, a significant proportion of vessels will be under-15 m. 

It has however also been reported that larger category vessels from as far afield as 

Peterhead and Fraserburgh may be seasonally present if the fishing is good. Significant 

annual variations in landings of the species should however be noted, with some years 

recording very low levels of activity (i.e. 2009) and others recording very high landings 

(2010) in comparison.  

98 Marine Scotland data for 2010 (over-15 m only) shows squid activity to be fairly widely 

distributed across the Forth and Tay area, occurring in areas further offshore than previously 

identified (see Figure 18.11). Consultation with the under-15 m fleet identified squid fishing 

grounds throughout the commercial fisheries Regional Study Area, including along the 

extent of the Offshore Export Cable Corridor (see Figure 18.12). 

Creel Fishery 

99 Crab and lobster fishing grounds are predominantly located in inshore areas, although a 

number of vessels are now increasingly able to target grounds further offshore. Fishing 

grounds in the vicinity of the northern section of the Offshore Export Cable Corridor are 

targeted by vessels from local ports such as Arbroath, which is an important fishing port for 

vessels fishing crustaceans. Consultation with local fishermen identified that the large 

majority of creel fishing grounds are not located within the Offshore Export Cable Corridor: 

fishing is concentrated in inshore grounds within 2.5 nm of the coast, and in offshore areas 

including the Bell Rock and to a lesser extent the Development Area. Fishing grounds are 

seasonal and creels will change location according to the abundance of target species.  

100 The mid-section of the Offshore Export Cable Corridor does not pass through identified creel 

grounds (see Figure 18.14). Furthermore, survey work undertaken in September 2012 did 

not encounter any creel gears within the Offshore Export Cable Corridor In the southern 

section of the Offshore Export Cable Corridor, consultation with fishermen identified creel 

activity in coastal areas adjacent to and including the landfall locations. Important local 

fishing ports in this area include Dunbar and Port Seton, although creel fishing grounds 

identified by fishermen during consultation did not locate Dunbar grounds within the 

Offshore Export Cable Corridor. Several creel vessels from Port Seton do have fishing 

grounds in the immediate vicinity of the landfall options, as was confirmed during the 

Offshore Export Cable Corridor survey in September 2012.  

101 Creels vessels in the Regional Study Area are predominantly smaller category boats with 

limited operational range and susceptibility to adverse weather conditions, although it is 

recognised that several ‘fast’ crabbers or ‘super’ crabbers have entered the fleet. The fishery 

peaks in the summer months and although the majority of landings are by full-time vessels, 

a number of part-time boats will also target the fishery during this time.  
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18.4.2 Salmon and Sea Trout Fisheries 

Overview 

102 The right to fish for salmon in Scotland, whether inland or at sea, is a heritable right (a right 

relating to land). The taking of salmon without the right or written permission to do so is 

prohibited under the Salmon and Freshwater Fisheries (Consolidation) (Scotland) Act 2003 

(Scottish Parliament, 2003). 

103 The only lawful fishing methods to catch salmon and sea trout in inland waters are rod-and-

line and net-and-coble. At sea it is prohibited to catch fish by enmeshment. Effectively, the 

only lawful methods to catch salmon and sea trout at sea are net-and-coble, fixed engines 

and rod-and-line. 

104 All Scottish salmon fisheries are closed for a minimum of 168 days a year. Actual closure 

dates may vary but are mostly from late August to mid-February, depending upon individual 

DSFB policy. Angling may continue for a few weeks either side of this. Weekly closed times 

are also nationally enforced, being 24 hours on a Sunday in the case of angling and 60 hours 

per week for all other methods. 

105 Salmon fisheries are saleable and netsmen or companies may acquire fishing rights over 

relatively large areas, although coastal salmon fishing is limited by virtue of gear restrictions. 

Other interested parties may also purchase rights. For example, the Atlantic Salmon Trust 

(AST) has historically bought coastal sites to close them down as a conservation measure in 

order to halt coastal netting activities. Similarly, rod-and-line interests may buy up river or 

coastal netting rights to close them down, often through the DSFBs. 

106 An indication of the contribution of each fishing method to the total reported catch by 

salmon fishery region in Scotland is given in Figure 18.15, expressed as annual (average 2001 

to 2010) fish caught by method. In general terms, rod-and-line (rod-and-line and catch and 

release combined) accounts for the majority of the reported catch in most salmon fishery 

regions, although particularly in salmon fishery regions along the north and east coasts of 

Scotland, netting (fixed engines and net-and-coble) accounts for a relatively high percentage 

of the total catch. 

107 It should be noted that the national trend is a decrease in netting effort and therefore the 

contribution of netting to the annual catch may, depending on the fishery region and district 

under consideration, overestimate the current levels of exploitation. The decrease in catches 

by the net fishery from historic levels is illustrated in Figure 18.16. This shows the number of 

fish caught by net-and-coble and fixed engines from 1952 to 2010 in Scotland. 
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Figure 18.15: Annual Reported Catch (No. of Individuals) by Method and Region (average 

2001 to 2010) (Source: MSS, 2011) 

 

Figure 18.16: Net Fishery (Fixed Engine and Net-and-coble) Reported Catches (1952 to 

2010) (Source: MSS, 2011) 
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Salmon and Sea Trout Fisheries in the Regional Study Area 

108 An indication of the annual reported catch by species and method in the regional study area 

is given in Figure 18.17 and Figure 18.18 respectively, expressed as the number of individuals 

caught by district (average 2001 to 2010). Highest catch numbers are recorded from the 

Tweed and Esk district (including the North Esk, South Esk and Bervie) and, to a lesser 

extent, from the Tay and the Dee. 

109 Salmon and grilse account for the majority of the catch in all the districts within the salmon 

and sea trout fisheries Regional Study Area, with the exception of the Ythan and Ugie, where 

sea trout is the principal species caught. 

110 The principal fishing method in the Regional Study Area is rod-and-line, including catch and 

release (e.g. Dee and Tay). Netting by both fixed engines and net-and-coble, however, 

occurs at varying degrees in a number of districts (e.g. North Esk and Tweed). It should be 

noted, however, that the North Esk’s coastal netting stations have been bought out by the 

Esk DSFB in 2007. Fixed engines are still commercially operational in the South Esk, with 

Usan Salmon Fishery (Montrose) constituting the principal fishery in the South Esk area.  

Figure 18.17: Annual Catch (No. of Individuals) by Species in Salmon Fishery Districts 

within the Regional Study Area (average 2001 to 2010) (Source: MSS, 2011) 
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Figure 18.18: Annual Reported Catch (No. of Individuals) by Method in Salmon Fishery 

Districts within the Regional Study Area (average 2001 to 2010) (Source: MSS, 2011) 

 

The Rod-and-Line Fishery 

Seasonality of the Fishery 

111 An indication of the seasonality of the rod-and-line fishery within the Regional Study Area by 

month and district is given in Figure 18.19 to Figure 18.21 by species. 

112 Rod-and-line salmon catches peak in September and October in most districts within the 

Regional Study Area with the Tweed also recording high catches in November. Whilst 

relatively lower, salmon catches are also of importance from March to August, particularly in 

the Dee, Tay and Tweed, reflecting the diversity of salmon runs in the Regional Study Area. 

113 Grilse are principally caught from July to October with peak catches recorded from August to 

October in most districts. In the Tweed, as for salmon, relatively high grilse catches are also 

recorded in November. 

114 Sea trout are principally caught from May to October, with highest catches being recorded in 

June, July and August. In the Tweed, as for grilse and salmon, relatively high sea trout 

catches are also recorded in November.  
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Figure 18.19: Seasonality of the Salmon Catch (average 2001 to 2010) by the Rod-and-Line 

Fishery (including Catch and Release) (Source: MSS, 2011) 

 

Figure 18.20: Seasonality of the Grilse Catch (average 2001 to 2010) by the Rod-and-Line 

Fishery (including Catch and Release) (Source: MSS, 2011) 
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Figure 18.21: Seasonality of the Sea Trout Catch (average 2001 to 2010) by the Rod-and-

Line Fishery (including Catch and Release) (Source: MSS, 2011) 

 

Annual Variation of the Fishery 

115 Catches vary annually, as shown in Figure 18.22 to Figure 18.24, by species. In the Ythan, 

salmon catches have remained relatively stable, peaking in 2004, after a low recorded in 

2003. Salmon and grilse catches in the Ugie have fluctuated over the years, remaining 

comparatively low. 

116 In the Don, salmon catches have fluctuated over the period 2001 to 2010, with lows 

recorded in 2003 and from 2007 to 2009, followed by an increase in catches in 2010. Catches 

of grilse peaked in 2004 and 2010, remaining comparatively stable. Salmon and grilse 

catches in the Dee have shown a general increase from 2001 to 2010, with catches in 2010 

representing almost double the catches recorded at the beginning of the times series. 

117 In the North Esk, salmon catches have varied over the years, whilst for grilse there has been 

a relative increase in the catch, with 412 grilse caught in 2001 compared to 1,471 in 2010. In 

the South Esk, salmon and grilse catches remained comparatively low, with no clear trend 

apparent from 2001 to 2010. 

118 In the Tay, salmon catches remained stable with the exception of a decline recorded in 2002 

and 2003. Grilse catches peaked in 2006, before declining in 2009 and 2010. In the Forth, 

salmon and grilse catches have fluctuated over the years, with salmon catches peaking in 

2004 and grilse catches peaking in 2004 and 2010. 

119 In the Tweed, rod-and-line salmon catches peaked in 2004, 2007 and 2010. From 2007 to 

2009, there was a decrease in the catch, with 2009 having catches similar to those of 2001, 
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the year recording the lowest catch within the ten year period. In 2010, salmon catches 

increased significantly, with 8,205 individuals caught in 2009 and 16,907 individuals caught 

in 2010. Grilse catches in the Tweed have shown a similar pattern, with an overall increase 

from 2002 to 2007, relatively lower catches in 2008 and 2009, and significantly higher 

catches in 2010. 

120 Sea trout catches have shown a general decline during the first years of the time series, with 

a low being recorded in all districts in 2003, after which the general trend has been one of an 

overall increase. An exception to this is the South Esk and the Don, where there has been a 

decline in the sea trout catch. 

Figure 18.22: Annual Variation (2001 to 2010) of Salmon Catches by the Rod-and-Line 

Fishery (including Catch and Release) (Source: MSS, 2011) 
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Figure 18.23: Annual Variation (2001 to 2010) of Grilse Catches by the Rod-and-Line 

Fishery (including Catch and Release) (Source: MSS, 2011) 

 

Figure 18.24: Annual Variation (2001 to 2010) of Sea Trout Catches by the Rod-and-Line 

Fishery (including Catch and Release) (Source: MSS, 2011) 
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The Net Fishery 

121 Net fishing for salmon and sea trout is generally in decline, as fishing rights have been 

bought or leased by conservation interests for the purposes of stopping netting operations. 

As a result, average values between 2001 and 2010 are likely to overestimate the current 

levels of net-and-coble and fixed engine fisheries. 

122 The annual reported catch of the net fishery (net-and-coble and fixed engines) by salmon 

fishery regions is illustrated in Figure 18.25, by species and method. Net-and-coble 

principally takes place in the North Esk and the Tweed districts, and to a much lesser extent 

in the Forth, Ugie and Tay. The majority of the catch by the fixed engines fishery within the 

Regional Study Area comes from the Esk district (North and South Esk), and, to a lesser 

extent, the Tweed. The Don, Ythan and Ugie also record comparatively low catches by this 

method. 

123 The North East is the principal region in terms of netting activity in a national context, with 

the majority of the catches in this region concentrated in the Esk district (North and South 

Esk). The North Esk’s coastal netting stations were bought out by the Esk DSFB in 2007. Fixed 

engines are still commercially operational in the South Esk, with Usan Salmon Fishery 

(Montrose) constituting the principal fishery in the South Esk area. 

124 The net fishery in the East Region is located in the Tweed district, where it is predominantly 

undertaken using net-and-coble. In the Tay, netting is limited to several net-and-coble 

fisheries (which operate upstream of Dundee) and coastal nets in the northern reaches of 

the district where the Usan Fishery has salmon fishing rights. 

125 An indication of the annual variation in fishing effort by net fisheries in the Regional Study 

Area, broken down by fixed engines and net-and-coble in districts where these methods are 

used, is given in Figure 18.26 and Figure 18.27, respectively. 
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Figure 18.25: Annual (average 2001 to 2010) Net Fisheries Catch by Region and 

Distribution Fisheries in Scotland (2009) (Source: MSS, 2011) 

 

Figure 18.26: Annual Fixed Engines Effort (Max. no. of Traps) by Salmon Fishery District 

(2001 to 2010) (Source: MSS, 2011) 
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Figure 18.27: Annual Net-and-coble Effort (Max. no. of Crew) by Salmon Fishery District 

(2001 to 2010) (Source: MSS, 2011) 

 

 

Seasonality of the Fishery 

126 An indication of the seasonality of the net-and-coble and fixed engines fisheries within the 

Regional Study Area by month and district are given in Figure 18.28 and Figure 18.29, 

respectively. Detailed information about the seasonality of the net fishery by method, 

species and district is provided in Appendix 18C. 

127 Net-and-coble principally takes place in the North Esk and Tweed districts, and to a much 

lesser extent in the Ugie, Forth, Tay and Ythan. In the North Esk catches are highest from 

May to August, peaking in July. In the Tweed, highest catches are recorded from June to 

September, peaking in September. 

Annual Variation of the Fishery 

128 An indication of the annual variations in catches by the net-and-coble and fixed engine 

fisheries within the Regional Study Area during the period 2001 to 2010 by year and district 

are given in Figure 18.30 and Figure 18.31, respectively, by species. Detailed information 

about annual variations of the net fishery by method, species and district is provided in 

Appendix 18C. 
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Figure 18.28: Seasonality of the Catch (average 2001 to 2010) by the Net-and-coble Fishery 

(Source: MSS, 2011) 

 

Figure 18.29: Seasonality of the Catch (average 2001 to 2010) by the Fixed Engine Fishery 

(Source: MSS, 2011) 
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Figure 18.30: Annual Variations in Catches by the Net-and-coble Fishery (Source: MSS, 

2011) 

 

Figure 18.31: Annual Variations in Catches by the Fixed Engines Fishery (Source: MSS, 

2011) 

 

  



Human Environment 
COMMERCIAL FISHERIES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

18 

49 of 118 

Designated Sites 

129 A number of rivers in the Regional Study areas are SACs, with salmon being a qualifying 

reason for selection of the site.  These are discussed in Chapter 9 and Section 13.13 and 

include the following;  

  River Tay SAC; 

 River Teith SAC;  

 River South Esk SAC;  

 River Dee SAC; and 

 River Tweed SAC. 

Offshore Transmission Works 

130 The location of the Offshore Export Cable Corridor is shown in Figure 18.2. Both landfall 

options for the Offshore Export Cable Corridor are located within the Forth district. 

131 The following sections provide an indication of the principal fishing methods, seasonality and 

annual variation of the Forth District salmon and sea trout fisheries. 

132 It should be noted that whilst both salmon and sea trout make an important contribution to 

the fishery in the Forth, the relative importance of each species may vary depending on the 

river under consideration. In addition, the times and relative importance of different runs 

may also vary between different rivers within the district. 

133 The River Forth is principally a salmon river, however, other rivers within the district (e.g. the 

Tyne and Allen) are predominantly sea trout rivers (Forth DSFB consultation questionnaire). 

134 Salmon and sea trout fishing in the Forth district is principally undertaken by rod-and-line 

(including catch and release). Netting in this district is limited, with two net-and-coble 

stations currently fully operational. In addition, fixed engines are not used and no net 

fisheries in areas relevant to the Offshore Export Cable landfall options are operational at 

present. 

Seasonality of the Fishery 

135 The salmon and sea trout fishery runs from 1 February to 31 October. During the 2001 to 

2010 period, the highest salmon and grilse catches have been recorded from July to October 

with peak catches recorded in September and October. Sea trout catches have been highest 

from May to August, peaking in May and June (Figure 18.32). 

136 The principal runs in the Forth district take place in June and July for grilse and in August and 

September for salmon. In addition, there is an improving spring salmon run in the district 

(Forth DSFB consultation questionnaire). 
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Figure 18.32: Seasonality of the Salmon and Sea Trout Fishery in the Forth District (average 

2001 to 2010) (Source: MSS, 2011) 

 

Annual Variation of the Fishery 

137 The annual variation of catches in the Forth district is shown in Figure 18.33. Salmon, grilse 

and sea trout catches have fluctuated during the ten year period. High catches have been 

recorded in 2001, 2004, 2007 and 2010 with no clear trends being apparent. In the case of 

sea trout, after an overall decline from 2002 to 2006, there has been a relative increase in 

the catch with 2009 recording the highest catch for this species. 
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Figure 18.33: Annual Variation in the Reported Catch by Species in the Forth District (2001 

to 2010) (Source: MSS, 2011) 

 

18.4.3 Baseline without the Project  

138 Trends in fishing activities are difficult to establish on a yearly basis and an assessment of the 

potential scale of an effect over a longer period is therefore unrealistic. It should, however, 

be noted that commercial fishing is subject to numerous factors which may cause it to differ 

in the future from the baseline provided. This could be as a result of, for example, changes in 

fisheries management policies and legislation, alterations in species distribution and 

abundance, the introduction of marine conservation areas, increases in running costs such 

as fuel prices, etc.  

18.5 Development Area Impact Assessment  

18.5.1 Effects of Construction  

139 An assessment of the potential effects of the Development Area during the construction 

phase is provided below. It should be noted that only those fisheries sensitive to an effect 

are assessed in each instance. In the instance of the salmon and sea trout fishery only 

adverse effects upon commercial and recreational fish and shellfish populations are relevant 

to the assessment.   

Adverse Impacts upon Commercial and Recreational Fish and Shellfish Populations 

140 There is the potential for the construction within the Development Area to result in adverse 

impacts upon commercial fish and shellfish populations and hence affect the commercial 

fisheries targeting those species. An assessment of these potential effects is fully described 
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in Section 13.6. Table 18.8 below has been reproduced from Section 13.12 and shows the 

significance of effect assessed on each species under consideration. 

141 As described in Section 18.4 the principal commercial species targeted in the Development 

Area are: scallops, squid, nephrops, crab and lobster. In addition, there are commercial and 

recreational fisheries for salmon and sea trout in coastal and in-river waters.  

Table 18.8: Adverse Impacts Upon Commercial and Recreational Fish and Shellfish 

Populations 

Effect Receptor 
(as per 

Chapter 18 
Grouping)  

Receptor 
(as per 

Chapter 13 
Grouping) 

Sensitivity 
of 

Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Direct 
temporary 
habitat 
disturbance 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Indirect 
disturbance as 
a result of 
sediment 
deposition and 
temporary 
increases in 
suspended 
sediment 
concentrations 
(SSC) 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 
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Effect Receptor 
(as per 

Chapter 18 
Grouping)  

Receptor 
(as per 

Chapter 13 
Grouping) 

Sensitivity 
of 

Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Barrier effects, 
disturbance or 
physical injury 
associated 
with 
construction 
noise 

Scallops 

Shellfish Low 

Mortality/inj
ury and 
Behaviour = 
Negligible 

Mortality/injury 
and Behaviour = 
Negligible/Minor 

Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low 

Mortality, 
injury = 
Negligible; 
Behaviour = 
Low 

Mortality, injury 
= 
Negligible/Minor
; Behaviour = 
Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) Low 

Mortality, 
injury = 
Negligible; 
Behaviour = 
Low 

Mortality, injury 
= 
Negligible/Minor
; Behaviour = 
Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

Low 

Mortality, 
injury = 
Negligible; 
Behaviour = 
Low 

Mortality, injury 
= 
Minor/Moderate
; Behaviour = 
Moderate 

 

Temporary Loss or Restricted Access to Traditional Fishing Grounds 

142 The two principal aspects of the construction of the Development Area which could result in 

the temporary loss or restricted access to fishing grounds: 

 Safety/exclusion zones around construction vessels (500 m); and 

 Infrastructure that has been installed in addition to that within construction 

safety/exclusion zones (500 m), including WTGs, OSPs and sub-sea cables.  

143 It is anticipated that there will be rolling 500 m safety/exclusion zones around major 

construction works or vessels within the Development Area, from which all vessels would be 

excluded. These will occur for the duration of the construction phase (up to four years) at 

locations throughout the Development Area. The location of the safety/exclusion zones and 

the seasonality of fisheries will render these exclusion zones more sensitive, depending 

upon the time of year. For the purposes of this assessment, the most sensitive period for 

each fishery has been considered.  

144 Around a maximum of 353 km of cabling will be installed within the Development Area 

during the construction period (up to four years). The inter-array cables will be suitably 

buried or will be protected by other means when burial is not practicable which will reduce 
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the risk to fishing vessels from snagging. It is considered that fishing vessels will not be able 

to safely operate in the vicinity of these cables until their post-installation status has been 

confirmed. A protocol for the removal of temporary works post-construction including 

appropriate verification will be implemented. 

145 The fisheries affected by the temporary loss or restricted access to fishing grounds in the 

Development Area are the scallop fishery, and to a lesser extent squid and creel fisheries.  

146 The sensitivity of the scallop fishery recognises that the Development Area encompasses 

scallop fishing grounds which are consistently fished on a yearly basis and record of high 

intensity of VMS position plots in the Regional Study Area, but takes into account the wider 

availability of grounds and the nomadic nature of a large proportion of the fleet, variously 

targeting grounds around the UK. The sensitivity of the scallop fishery is therefore high.  

147 The sensitivity of squid fishery takes into account the limited activity recorded within the 

Development Area but recognises the significant fluctuations in squid landings annually. The 

sensitivity is therefore low.  

148 The sensitivity of the creel fishery takes into account the limited grounds recorded within 

the Development Area and recognises that the majority of productive creel grounds are 

located in coastal areas inshore of the Development Area. The sensitivity of the creel fishery 

is therefore low.  

149 The nephrops fishery has not been assessed under this effect, due to the negligible level of 

recorded activity within the Development Area.  

150 The magnitude of effect takes into account the temporary duration of total construction 

activities (four years). The magnitude of effect is therefore moderate for all receptors.  

151 The significance of the effect of temporary loss or restricted access to fishing grounds during 

the construction phase is given in Table 18.9 below. 

Table 18.9: Temporary Loss or Restricted Access to Fishing Grounds 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Temporary Loss 
or Restricted 
Access to Fishing 
Grounds 

Scallop Fishery High Moderate Moderate/Major 

Squid Fishery Low Moderate Minor/Moderate 

Creel Fishery Low Moderate Minor/Moderate 

 

Safety Issues for Fishing Vessels 

152 An assessment of the safety issues for commercial fishing vessels as a result of the 

construction within the Development Area focuses on the risks to vessels undertaking 

normal fishing activities as described in the baseline: boat dredging for scallops, bottom 
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trawling for squid and creeling for crab and lobster. Although it is recognised that there are 

other potential navigational risks associated with this phase of the Project, this issue, 

including a wider assessment of the safety risks to navigation, is fully described in Chapter 

19.  

153 As previously stated, there will be 500 m safety/exclusion zones around major construction 

vessels within the Development Area where necessary, from which all fishing vessels will be 

excluded. Structures and equipment which is partially or fully installed will be marked and it 

is possible that safety/exclusion zones of 50 m will be established (or an appropriate size to 

safely encompass the footprint). Risks to fishing vessels where designated safety/exclusion 

zones exist would only occur if there were infringements of these zones, it should also be 

recognised that with methods such as twin rigging and pelagic trawling, fishing gear being 

towed will extend each side of the vessel will exceed 50 m. Further, it should be recognised 

that in line with standard maritime practice, the ultimate responsibility with regards to 

safety lies with the master of a vessel. Compliance with designated safety/exclusion zones 

during the construction phase would not result in additional, unacceptable, safety risks to 

commercial fishing activities.  

154 There is the potential for obstacles to be left on the seabed during construction which could 

result in damage to or loss of fishing gears, as well as representing an ongoing safety hazard 

during operation. Additionally, offshore works such as cable trenching can produce seabed 

obstructions that can cause fastenings for fishing nets and damage to fishing gears. 

Contractors will be obliged and monitored to ensure compliance with standard offshore 

policies prohibiting the discarding of objects or waste at sea (International Maritime 

Organisation (IMO), 1996). The appropriate reporting and recovery of accidentally dropped 

objects, where it is reasonably practicable, is also required. Compliance with these 

commitments will negate the risks from obstacles left of the seabed from construction. 

155 In addition to the safety/exclusion zones around major construction vessels (500 m), a 

maximum of 353 km of inter-array cabling will be installed. The risk to undertaking normal 

fishing activities in the vicinity of inter-array cables, and particularly bottom towed activities, 

includes snagging and/or interference from trenching spoil or a change in seabed conditions. 

It is therefore considered that once the post-installation status of the inter-array cables has 

been confirmed, and if necessary the appropriate corrective measures completed, there will 

not be any residual safety risks which would result in additional, unacceptable, safety risks to 

commercial fishing activities.  

Increased Steaming Time to Fishing Grounds 

156 The implementation of safety/exclusion zones within the Development Area during the 

construction phase could result in some short term increases in steaming distances and 

times, and therefore higher operational costs for fishing vessels. As previously stated, it is 

anticipated that there will be 500 m safety/exclusion zones around major construction 

vessels from which all fishing vessels will be excluded.  
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157 The sensitivity of the scallop fishery takes into account the operational range and nomadic 

nature of the majority of the scallop vessels, and the limited grounds in areas offshore of the 

Development Area. The sensitivity of the scallop fishery to increased steaming times to 

fishing grounds is therefore considered to be low. 

158 The sensitivity of the squid fishery recognises the very limited grounds offshore of the 

Development Area, as well as the significant annual fluctuations in squid fishing grounds in 

the Regional Study Area. The sensitivity is therefore considered to be low.  

159 The sensitivity of the creel fishery takes into account the very limited grounds offshore of 

the Development Area, and is as a result, low.  

160 The magnitude of effect has taken into account the temporary duration of construction (up 

to four years), and the limited spatial extent of the change associated with the discreet 

locations of safety/exclusion zones across the Development Area relative to the fishing 

grounds identified for scallop, squid and creels. The magnitude of effect is therefore low.  

161 The significance of the effect on increased steaming times to fishing grounds during the 

construction phase is given in Table 18.10 below.  

Table 18.10: Increased Steaming Times to Fishing Grounds  

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Increased 
Steaming Times 
to Fishing 
Grounds 

Scallop Fishery Low Low Minor 

Squid Fishery Low Low Minor 

Creel Fishery Low Low Minor 

 

Displacement of Fishing Vessels into other Areas 

162 Concerns were raised during consultation with fishermen and their representatives that any 

loss or restricted access to fishing grounds as a result of the Wind Farm and OSPs could 

result in increased competition for grounds outside of the Development Area. This might 

result in either conflict between vessels competing for the same resource, or between 

different fishing methods (i.e. static and towed gear vessels).  

163 The extent of displacement will be a direct function of the temporary loss or restricted 

access to fishing grounds during the construction period, as assessed previously. The 

sensitivity of the fisheries, the magnitude of the effect and the resulting significance of effect 

are given in Table 18.11 below.  
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Table 18.11: Displacement of Fishing Vessels into Other Areas 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Displacement of 
Fishing Vessels 
into other Areas 

Scallop Fishery Moderate Moderate Moderate 

Squid Fishery Low Moderate Minor/Moderate 

Creel Fishery Low Moderate Minor/Moderate 

 

Interference with Fishing Activities 

164 All of the potential impacts included in this assessment could cause interference to fishing 

activities. An additional impact to be considered is the potential for navigational conflicts 

arising between fishing vessels and construction vessels transiting to and from the 

Development Area. This could include the fouling of static gear marker buoys and dhans 

(marker flags), or towed gear vessels being required to alter towing direction. This impact 

therefore has the potential to interfere with more vessels than those operating within the 

Development Area, depending upon the location of the construction port. As a result, the 

nephrops fishery is also sensitive to this effect, as well as the scallop, squid and creel 

fisheries.  

165 Taking into account the mobility of the towed gear fleet, nephrops and squid vessels are 

considered to be of low sensitivity to navigational interference. Recognising, however, the 

static nature of creel gear, set in the water for periods of several days, the crab and lobster 

fishery located in the vicinity and inshore of the Development Area has less tolerance and 

adaptability and is therefore of moderate sensitivity.  

166 The magnitude of effect is determined by the location of the construction port and transit 

routes to the Development Area, as this influences the spatial extent of impact relative to 

fishing grounds. At the current time, however, the location of the construction port (and 

hence associated transit routes) is not confirmed and so the conservative assumption has 

been made that construction and works vessel transits will be in the vicinity of static and 

towed gear grounds. Furthermore, the magnitude of effect is higher for static gear (creels) 

than for towed gear, due to the relatively larger spatial extent of impact, relative to their 

more discrete fishing grounds.  

167 The significance of the effect of interference to fishing activities arising from navigational 

conflict is provided in Table 18.12 below.  
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Table 18.12: Interference to Fishing Activities (Navigational Conflict) 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Interference to 
Fishing Activities 
arising from 
Navigational 
Conflict 

Scallop Fishery Low Low Minor 

Squid Fishery Low Low Minor 

Creel Fishery Moderate Moderate Moderate 

Nephrops Fishery Low Low Minor 

 

18.5.2 Effects of Operation and Maintenance 

168 An assessment of the potential effects of the Wind Farm and OSPs within the Development 

Area during operation is provided below. It should be noted that only those fisheries 

sensitive to an effect are assessed in each instance.   In the instance of the salmon and sea 

trout fishery only adverse effects upon commercial and recreational fish and shellfish 

populations are relevant to the assessment.   

169 The impacts described below should be considered in the context of the operational life of 

the Wind Farm and OSPs. Trends in fishing activities are difficult to establish over such a long 

time period and the impact assessment is based upon the current baseline, the limitations of 

which are recognised as described in 18.3.4..  

Adverse Impacts upon Commercial and Recreational Fish and Shellfish Populations 

170 There is the potential for the operation of the Wind Farm and OSPs to result in adverse 

impacts upon commercial fish and shellfish populations and hence affect the commercial 

fisheries targeting those species. An assessment of these potential effects is fully described 

in Section 13.6. Table 18.13 below has been reproduced from the assessments in Chapter 13 

and shows the significance of effect assessed on each species under consideration. 

171 The principal commercial species currently targeted in the vicinity of the Development Area 

are: scallops, squid, nephrops, crab and lobster. In addition there are commercial and 

recreational fisheries for salmon and sea trout in coastal and in-river waters.  
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Table 18.13: Adverse Impacts upon Commercial and Recreational Fish and Shellfish 

Populations 

Effect Receptor 
(as per 

Chapter 18 
Grouping)   

Receptor 
(as per 

Chapter 13 
Grouping) 

Sensitivity 
of Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Long term 
loss of 
original 
habitat 

Scallops 

Shellfish Low Low Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Behavioural 
responses to 
EMFs 
associated 
with cabling 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

 

 

 

 

 

High 

 

 

 

 

 

 

Negligible 

 

 

 

 

 

 

Minor/Moderate 
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Effect Receptor 
(as per 

Chapter 18 
Grouping)   

Receptor 
(as per 

Chapter 13 
Grouping) 

Sensitivity 
of Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Disturbance 
or physical 
injury 
associated 
with 
operational 
noise 

Scallops 

Shellfish Low Negligible 
Negligible/ 
Minor 

Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible 
Negligible/ 
Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible 
Negligible/ 
Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible 
Minor 
/Moderate 

Effect on fish 
and shellfish 
resources 
due to 
reduced 
fishing effort 
within 
Development 
Area 

Scallops 

Blanket 
assessment 
across 
receptors 

Not assigned Not assigned 

Not assigned but 
considered to be 
Negligible/Minor 
(+ve) 

Nephrops 

Crab and 
lobster 

Squid 

Creation of 
new habitat 
due to 
presence of 
project 
specific 
infrastructure 

Scallops 

Shellfish Low Moderate 
Minor/Moderate 
(+ve) 

Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible 
Negligible/Minor 
(+ve) 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible 
Negligible/Minor 
(+ve) 

SAC 
qualifying 
feature 
species 
(Salmon) 

High 

 

 

No impact 

 

 

No impact 
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Effect Receptor 
(as per 

Chapter 18 
Grouping)   

Receptor 
(as per 

Chapter 13 
Grouping) 

Sensitivity 
of Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Temporary 
habitat 
disturbance 
via 
operations 
and 
maintenance 
(O&M) 
activities 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

 

Complete Loss or Restricted Access to Fishing Grounds 

172 Commercial fishing is not currently prohibited from occurring within operational wind farm 

sites. It is however possible that operational safety/exclusion zones will apply around 

structures, from which fishing vessels will be excluded. This may include 50 m (or an 

appropriate size to incorporate infrastructure) safety/exclusion zones around WTGs 

(maximum of 213) and OSPs (maximum of five OSPs). Given that the total area of the 

Development Area is 150 km², this accounts for a relatively small proportion of the total 

area. 

173 Inter-array cables will be suitably buried or will be protected by other means when burial is 

not practicable. Subject to the successful burial of the array cables, to be confirmed by post-

installation surveys as appropriate and, if necessary, corrective measures where target burial 

depth has not been achieved (i.e. use of protective materials where appropriate), it is 

considered that where feasible fishing activities will be able to resume in these areas once 

the cables are operational.  

174 The Design Envelope has identified the minimum separation distance between WTGs as 

820 m. Specifications of scallop gear provided by a sample of fishermen have estimated a 

maximum of 60 m total gear width during normal fishing operations (pers. comm., 2011c). 

The maximum gear width of the largest recorded demersal trawler targeting squid has 

identified a maximum gear spread between otter doors of 92 m (pers. comm., 2011d). Given 

these parameters, and taking into account the minimum spacing, it is considered that some 
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degree of access may be regained within the operational sites, particularly in the case of the 

smaller vessels in the fleet.  

175 It is however recognised that individual skippers may consider it unsafe to continue fishing 

within operational wind farm sites because of the presence of infrastructure, which would 

therefore result in the complete loss of the Development Area for these vessels.  

176 The fisheries affected by the complete loss or restricted access to fishing grounds in the 

Development Area are the scallop fishery, and to a lesser extent squid and creel fisheries.  

177 The sensitivity of the scallop fishery recognises that the Development Area encompasses 

scallop fishing grounds which are consistently fished on a yearly basis and record the highest 

intensity of VMS position plots in the Regional Study Area, but takes into account the wider 

availability of grounds in the regional area and the nomadic nature of a large proportion of 

the fleet, variously targeting grounds around the UK. The sensitivity of the scallop fishery is 

therefore moderate.  

178 The sensitivity of squid fishery takes into account the activity recorded within the 

Development Area but recognises the significant fluctuations in squid landings and fishing 

grounds annually. The sensitivity is therefore low.  

179 The sensitivity of the creel fishery takes into account the limited grounds recorded within 

the Development Area and recognises that the majority of productive creel grounds are 

located in coastal areas inshore of the Development Area. The sensitivity of the creel fishery 

is therefore low.  

180 The nephrops and salmon and sea trout fishery has not been assessed under this effect, due 

to the negligible level of recorded activity within the Development Area.   

181 The magnitude of effect takes into account the operational life of the Wind Farm and OSPs, 

but recognises the low spatial extent of the impact due to the relatively small area of fishing 

grounds permanently lost as a result of infrastructure and associated safety/exclusion zones 

and the degree of access regained to fishing grounds within the Development Area. The 

magnitude of effect is moderate.  

182 It is however recognised that a number of skippers of scallop dredge vessels may be 

reluctant to fish within the operational site due to the safety implications associated with 

scallop dredge gear and snagging risks. It therefore follows that these vessels will be 

permanently excluded from the Development Area for the duration of operation, resulting in 

moderate sensitivity, high magnitude and therefore a moderate/major significance of loss of 

fishing area on these vessels. 

183 The significance of the effect of complete loss or restricted access to fishing grounds during 

operation is given in Table 18.14 below. 
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Table 18.14: Complete Loss or Restricted Access to Fishing Grounds  

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Complete Loss or 
Restricted Access 
to Fishing 
Grounds 

Scallop Fishery Moderate High Moderate/Major 

Squid Fishery Low Moderate Minor/Moderate 

Creel Fishery Low Moderate Minor/Moderate 

 

Safety Issues for Fishing Vessels 

184 An assessment of the safety issues for commercial fishing vessels as a result of the operation 

of the Wind Farm and OSPs focuses on the risks to vessels undertaking normal fishing 

activities as described in the baseline: boat dredging for scallops, bottom trawling for squid 

and creeling for crab and lobster. Although it is recognised that there are other potential 

navigational risks associated with this phase of the Project, this issue, including a wider 

assessment of the safety risks to navigation, is fully described in Chapter 19.  

185 As previously stated, it is possible that safety/exclusion zones of 50 m or wider, during 

specific maintenance activities, will be established (or an appropriate size to safely 

encompass the footprint). It should also be recognised that in line with standard maritime 

practice, the ultimate responsibility for safety of the vessel and crew lies with the master of 

the vessel. Compliance with established safety/exclusion zones during the operation of the 

Wind Farm and OSPs would not result in unacceptable additional safety risks to commercial 

fishing activities.  

186 There is the potential for obstacles to be left on the seabed during construction which could 

result in damage to, or loss of, fishing gears, as well as representing an ongoing safety 

hazard during operation. Additionally, offshore works such as cable trenching can produce 

seabed obstructions that can cause fastenings for fishing nets and damage to fishing gears. 

Contractors will comply with standard offshore policies prohibiting the discarding of objects 

or waste at sea (IMO, 1996). The reporting and recovery of any accidentally dropped objects 

is also required. Compliance with these commitments will negate the risks from obstacles 

left of the seabed from construction. 

187 Cables within the Development Area will be suitably buried or will be protected by other 

means when burial is not practicable during operation. The successful burial of the array 

cables will have been confirmed by post-installation surveys. It is therefore considered that 

fishing activities will be able to resume in these areas once the cables are operational. As a 

result, there would be no unacceptable safety risks to fishing vessels due to the presence of 

inter-array cables during operation. 



Human Environment 
COMMERCIAL FISHERIES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

18 

64 of 118 

Increased Steaming Times to Fishing Grounds  

188 It is possible that 50 m safety/exclusion zones will be established around structures in the 

Development Area (or an appropriate size to safely encompass the footprint), from which all 

fishing vessels will be excluded. Further, Chapter 19 considers that there is good prospect for 

fishing vessels to navigate within the Development Area when operational. Relative to the 

Development Area, there will be very discrete exclusion zones which will require minimal 

deviation to steaming routes. The magnitude of effect is therefore considered to be low, 

taking into account the low spatial extent and severity of impact. The sensitivity of all 

fisheries is also considered to be low, additionally recognising the limited fishing grounds in 

areas offshore in the Development Area.  

189 The significance of the effect of increased steaming times to fishing grounds is given in Table 

18.15 below.  

Table 18.15: Increased Steaming Times to Fishing Grounds  

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Increased 
Steaming Times 
to Fishing 
Grounds 

All Fisheries Low Low Minor 

 

Displacement of Fishing Activity into other Areas 

190 As previously stated, concerns were raised during consultation with fishermen and their 

representatives that any loss or restricted access to fishing grounds as a result of the Wind 

Farm and OSPs could result in increased competition for grounds outside of the 

Development Area. This might result in either conflict between vessels competing for the 

same resource, or between different fishing methods (i.e. static and towed gear vessels).  

191 The extent of displacement will be a direct function of the complete loss or restricted access 

to fishing grounds during operation, as assessed previously. As such, the sensitivity of the 

fisheries, the magnitude of the effect and the resulting significance are minor/moderate or 

moderate, and are given in Table 18.16 below.  

Table 18.16: Displacement of Fishing Vessels into Other Areas 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Displacement of 
Fishing Vessels 
into other Areas 

Scallop Fishery Moderate Moderate Moderate 

Squid Fishery Low Moderate Minor/Moderate 

Creel Fishery Low Moderate Minor/Moderate 
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Interference with Fishing Activities 

192 As has been previously stated, there is the additional potential for navigational conflicts in 

the operational phase in addition to those effects described above. The magnitude of effect 

will be largely determined by the location of the operations and maintenance port(s), which 

at the current time are not confirmed. As a result, a conservative assumption has assumed 

that transit routes will be in the vicinity of static and towed gear grounds. However, activity 

by operations and maintenance vessels will be less in duration than that occurring during the 

construction phase and furthermore it is considered that codes of conduct between works 

vessels and fishing vessels will be well established by the completion of construction 

activities, irrespective of port used. As a result, the sensitivity of all fisheries, including the 

crab and lobster fishery is low. The magnitude of effect is also low.  

193 The significance of interference with fishing activities arising from navigational conflict is 

identified in Table 18.17 below.  

Table 18.17 Interference with Fishing Activities (Navigational Conflict) 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Interference with 
Fishing Activities 
arising from 
Navigational Conflict 

All Fisheries Low Low Minor 

 

18.5.3 Effects of Decommissioning  

194 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Chapter 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Chapter 3: Regulatory 

Requirements, Section 3.2.5) and will be subject to approval from DECC prior to 

implementation. 

18.6 Offshore Export Cable Corridor Impact Assessment 

18.6.1 Effects of Construction/Installation 

195 The Offshore Export Cable Corridor assessment includes the Export Cables and all associated 

cable protection. This assessment considers a maximum of six Alternating Current (AC) 

cables each installed in a trench with maximum width of one meter, with a trench affected 

width of six metres. Installation of the Offshore Export Cables is expected to commence in 

2017, with installation works lasting approximately 15 months (450 days), within a three 

year period. The approximate length of the Offshore Export Cable Corridor is 83 km, from 

the Development Area to the landfall options.  
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196 There is the potential for Offshore Export Cable installation activities to result in adverse 

impacts upon commercial and recreational fish and shellfish populations, and hence result in 

changes to behaviour or a decline in species abundance which may affect commercial and 

recreational fishing activities. This effect is briefly summarised within this section and fully 

assessed in Section 13.6 and 13.7. Table 18.18 below has been reproduced from Chapter 

13.12 and shows the significance of effect assessed on each species under consideration. 

197 The principal commercial species targeted in the vicinity of the Offshore Export Cable 

Corridor are: scallops, squid, nephrops, crab and lobster. In addition, there are commercial 

and recreational fisheries for salmon and sea trout in coastal and in-river waters.  

Table 18.18: Adverse Impacts upon Commercial and Recreational Fish and Shellfish 

Populations 

Effect Receptor 
(as per 

Chapter 
18 

Grouping)    

Receptor 
(as per 

Chapter 
13 

Grouping)   

Sensitivity of 
Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Direct 
temporary 
habitat 
disturbance 
via Export 
Cable 
installation 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Indirect 
disturbance 
as a result of 
sediment 
deposition 
and 
temporary 
increases in 
SSC. 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 
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Effect Receptor 
(as per 

Chapter 
18 

Grouping)    

Receptor 
(as per 

Chapter 
13 

Grouping)   

Sensitivity of 
Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Disturbance 
or physical 
injury 
associated 
with 
construction 
noise 

Scallops 

Shellfish 

 

 

Low 

 

 

Negligible 

 

 

Negligible/Minor 

 

 

Nephrops 

Crab and 
lobster 

 

 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

 

Temporary Loss or Restricted Access to Fishing Grounds 

198 The principal effects of the installation of the Offshore Export Cables are: safety/exclusion 

zones of 500 m around major works activities from which fishing vessels will be excluded, 

and the additional temporary loss of fishing grounds in the Offshore Export Cable Corridor 

until the area is confirmed to be safe for fishing activities to be resumed. 

199 Rolling safety/exclusion zones of 500 m will be applied throughout the installation phase of 

the Offshore Export Cables (a total of 225 days over a three year period), from which all non-

construction vessels will be excluded. The seasonality of fishing activity relative to the 

location of safety/exclusion zones will render these exclusion zones more sensitive 

depending on the time of year. A conservative assumption has however been made, which 

considers that safety/exclusion zones in proximity to fisheries at peak periods of activity.  

200 The Offshore Export Cable Corridor from the landfall options to the Development Area is 

approximately 83 km in length and approximately 1.4 km at its widest point. A maximum of 
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six AC cables in six trenches will be installed within the Offshore Export Cable Corridor. The 

Offshore Export Cables will be suitably buried or will be protected by other means when 

burial is not practicable. In the event that Offshore Export Cables are unable to be buried 

they will be laid and protected by other means, such as rock placement or mattresses. Due 

to the potential safety risks associated with fishing in the vicinity of installed Offshore Export 

Cables (either by snagging on cables, or as a result of changes to the seabed conditions), it is 

considered that there will be a temporary loss of access to fishing grounds as the installation 

schedule advances, ultimately encompassing the length of the corridor (approximately 83 

km). Fishing vessels maybe subject to exclusion from specific areas until post-installation 

surveys confirm the status of the seabed, and, if necessary, corrective measures have been 

undertaken. 

201 The commercial fisheries identified in the Offshore Export Cable Corridor, which will be 

affected by the temporary loss of access to fishing grounds are:  

 Boat dredging for scallops in the vicinity of the Offshore Export Cable Corridor; 

 Bottom trawling for nephrops in the central and inshore Offshore Export Cable Corridor; 

 Bottom trawling for squid in locations along the Offshore Export Cable Corridor, which 

will vary on an inter annual basis; and 

 Creeling for crab and lobster in the inshore section of the Offshore Export Cable 

Corridor, and to a lesser extent in proximity to the Development Area. 

202 As previously stated, the seasonality of the fisheries should be considered relevant to the 

installation schedule of the Offshore Export Cables: generally, fishing activity is highest 

during the summer months, particularly with regard to smaller vessels which are more 

limited in their ability to operate by winter weather conditions. In addition, the limited 

seasonality of fisheries should be noted, particularly the squid fishery, which is largely 

targeted between July and September. 

203 The operational range of fishing vessels also determines the sensitivity of the fisheries: 

larger category vessels capable of targeting grounds throughout the Regional Study Area and 

sometimes further afield (such as the nomadic scallop fleet) are less sensitive to the 

temporary loss of grounds along the Offshore Export Cable Corridor than smaller, locally 

based vessels, which are restricted to discrete fishing grounds in reasonable proximity to 

their home ports.  

204 The sensitivity of the scallop fleet recognises that a proportion of the Offshore Export Cable 

Corridor in proximity to the Development Area is located on scallop fishing grounds. The 

wider availability of scallop grounds, as well as the operational range and nomadic fishing 

patterns of a large proportion of the vessels targeting this fishery are however recognised. 

The sensitivity of this fishery is therefore low.  

205 Nephrops is the most valuable fishery in the Firth of Forth, including areas through which the 

Offshore Export Cable Corridor passes. The sensitivity of the fishery recognises the relatively 

small proportion of nephrops grounds the Offshore Export Cable Corridor encompasses but 
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takes into account the limited operational range of the large majority of nephrops boats in 

the local area and the importance of local grounds. In addition, the sensitivity assumes that 

the temporary loss of grounds will be during the peak fishing period. The sensitivity of the 

nephrops fishery is therefore moderate.  

206 In the case of the squid fishery, the sensitivity has been defined taking into account the 

fishing grounds within the Offshore Export Cable Corridor but recognising the significant 

annual variation in the location and productivity of the fishery. The sensitivity of the squid 

fishery is low.  

207 With regard to static gear vessels targeting the crab and lobster fishery in the Offshore 

Export Cable Corridor, their sensitivity has been defined taking into account their limited 

operational range and seasonality, and the discrete location of fishing grounds. Further, the 

fishing activity is static (i.e. creels are set and left in position) and so are less adaptable. This 

has resulted in the fishery being assigned a moderate sensitivity.  

208 The magnitude of effect takes into account the temporary nature of the impact (i.e. limited 

to the installation phase), and the spatial extent (Offshore Export Cable Corridor of 83 km in 

length and one kilometre in width). It has also been assumed that the installation period and 

associated temporary loss of fishing grounds throughout the Offshore Export Cable Corridor 

will encompass the peak seasonal periods for all of the affected fisheries. The magnitude is 

therefore moderate.  

209 The significance of the effect of temporary loss or restricted access to fishing grounds during 

the installation phase of the Offshore Export Cables is provided in Table 18.19 below.  

Table 18.19: Temporary Loss or Restricted Access to Fishing Grounds  

Effect Receptor  Sensitivity of 
Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Temporary Loss 
or Restricted 
Access to 
Fishing 
Grounds  

Scallop Fishery Low Moderate Minor/Moderate 

Nephrops Fishery Moderate Moderate Moderate 

Squid Fishery Low Moderate Minor/Moderate 

Crab and lobster 
Fishery 

Moderate Moderate Moderate 

 

Safety Issues for Fishing Vessels 

210 Rolling safety/exclusion zones of 500 m or other exclusion areas will be applied during the 

installation phase of the Offshore Export Cables (see Section 7.13 for more information on 

safety/exclusion zones) from which all non-construction associated vessels will be excluded 

for the duration of the installation phase, a maximum duration of 225 days over a three year 

period. Risks to fishing vessels would only occur if infringements of these safety/exclusion 

zones occurred. In line with standard maritime practice, the ultimate responsibility with 
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regard to safety lies with the master of a vessel. Assuming vessels are in compliance with 

these safety/exclusion zones during the construction phase then the Offshore Export Cables 

would not result in any safety risks to commercial fishing activities.  

211 There is the potential for obstacles to be left on the seabed during the installation of the 

Offshore Export Cables which could result in damage to, or loss of, fishing gears, as well as 

representing an ongoing safety hazard during operation. Additionally, offshore works such 

as cable trenching can produce seabed obstructions that can cause fastenings for fishing 

nets and damage to fishing gears. Contractors will be obliged and monitored to ensure 

compliance with standard offshore policies prohibiting the discarding of objects or waste at 

sea (IMO, 1996). The reporting and recovery of any accidentally dropped objects is also 

required. Compliance with these commitments will negate the risks from obstacles left of 

the seabed from construction. 

212 Although fishing vessels will be excluded from the 500 m safety/exclusion zones around 

major construction vessels, it is not considered that fishing vessels will be excluded from the 

remainder of the Offshore Export Cable Corridor. It is however, recognised that there are 

safety risks associated with continuing normal fishing activities in these areas where 

installation works have occurred. This includes snagging and/or interference from a change 

in seabed conditions or as a result of Offshore Export Cable protection. It is considered that 

once the post-installation status of the Offshore Export Cables has been confirmed safety 

risks to fishing vessels throughout the Offshore Export Cable Corridor will be acceptable. 

Increased Steaming Times to Fishing Grounds 

213 The implementation of 500 m safety/exclusion zones during the installation phase could 

result in some increases in steaming distances and times, and therefore higher operational 

costs for vessels. The safety/exclusion zones implemented during the installation phase of 

the Offshore Export Cables will however be discrete and in transitory locations along the 

Offshore Export Cable Corridor resulting in limited spatial extent and duration of effect and 

as a result the magnitude of effect is considered to be low.  

214 Taking into account the discrete nature of safety/exclusion zones relative to available fishing 

grounds in the wider, regional and local areas (as shown in Figure 18.1), the sensitivity of all 

fisheries is considered to be low.  

215 The significance of the effect of increased steaming times to fishing grounds during the 

proposed installation phase of the Offshore Export Cables is given in Table 18.20 below.  
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Table 18.20: Increased Steaming Times to Fishing Grounds  

Effect Receptor  Sensitivity of 
Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Increased 
Steaming Times 
to Fishing 
Grounds  

All fisheries Low 

  

Low 

 

Minor  

 

Displacement of Fishing Vessels into Other Areas 

216 Concerns were raised during consultation with fishermen and their representatives that any 

loss or restricted access to fishing grounds as a result of the Wind Farm and OSPs could 

result in increased competition for grounds outside of the Development Area. This might 

result in either conflict between vessels competing for the same resource, or between 

different fishing methods (i.e. static and towed gear vessels).  

217 The extent of displacement will be a direct function of the temporary loss or restricted 

access to fishing grounds during the installation period, as assessed previously. As such, the 

sensitivity of the fisheries, the magnitude of the effect and the resulting significance of effect 

are the same, and are given in Table 18.21 below.  

Table 18.21: Displacement of Fishing Activity into Other Areas 

Effect Receptor  Sensitivity of 
Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Displacement of 
Fishing Activity 
into other Areas  

Scallop Fishery Low Moderate Minor/Moderate 

Nephrops Fishery Moderate Moderate Moderate 

Squid Fishery Low Moderate Minor/Moderate 

Crab and lobster 
Fishery 

Moderate Moderate Moderate 

 

Interference with Fishing Activities 

218 As previously stated, an additional impact to be considered is the potential for navigational 

conflicts arising between fishing vessels and construction/installation vessels transiting to 

and from the Development Area. This could include the fouling of static gear marker buoys 

and dhans (marker flags), or towed gear vessels being required to alter towing direction. 

219 Taking into account the mobility of the towed gear fleet, the squid, nephrop and scallop 

vessels are considered to be of low sensitivity to navigational interference. Recognising, 

however, the static nature of creel gear, set in the water for periods of several days, the crab 
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and lobster fishery has less tolerance and adaptability and is therefore of moderate 

sensitivity.  

220 The magnitude of effect is partly determined by the location of the construction port and 

transit routes to the Development Area, as this influences the spatial extent of impact 

relative to fishing grounds. At the current time, however, the location of the construction 

port (and hence associated transit routes) is not confirmed and so the conservative 

assumption has been made that construction and works vessel transits will be in the vicinity 

of static and towed gear grounds. The amount of works vessel traffic is however to be 

considerably lower than that incurred during construction of the Wind Farm and OSPs, and 

the installation period is considerably shorter. As a result, the magnitude of effect is low for 

all fisheries.  

221 The significance of the effect of interference to fishing activities arising from navigational 

conflict is provided in Table 18.22 below.  

Table 18.22: Interference to Fishing Vessels (Navigational Conflict) 

Effect Receptor  Sensitivity of 
Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Interference with 
Fishing Vessels 
arising from 
Navigational 
Conflict  

Scallop Fishery Low Low Minor 

Nephrops Fishery Low Low Minor 

Squid Fishery Low Low Minor 

Crab and lobster 
Fishery 

Moderate Low Minor/Moderate 

 

18.6.2 Effects of Operation and Maintenance 

222 An assessment of the potential effects of the Offshore Export Cables during operation is 

provided below. It should be noted that only those fisheries sensitive to an effect are 

assessed in each instance.  

223 The impacts described below should be considered in the context of the operational life of 

the Project. Trends in fishing activities are difficult to establish over such a long time period 

and the impact assessment is based upon the current baseline, the limitations of which are 

recognised.  

Adverse Impacts upon Commercial and Recreational Fish and Shellfish Populations 

224 There is the potential for the operation of the Offshore Export Cables to result in adverse 

impacts upon commercial fish and shellfish populations and hence affect the commercial 

fisheries targeting those species. An assessment of these potential effects is fully described 

in Section 13.7. Table 18.23 below has been reproduced from Section 13.12 and shows the 

significance of effect assessed on each species under consideration. 
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225 The principal commercial species currently targeted in the vicinity of the Offshore Export 

Cable Corridor are: scallops, squid, nephrops, crab and lobster. In addition there are 

commercial and recreational fisheries for salmon and sea trout in coastal and in-river 

waters.  

Table 18.23 Adverse Impacts upon Commercial and Recreational Fish and Shellfish 

Populations 

Effect Receptor(as 
per Chapter 

18 
Grouping)      

Receptor 
(as per 

Chapter 
13 

Grouping)    

Sensitivity of 
Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Long term 
loss of 
original 
habitat 

Scallops 

Shellfish 

 

Low 

 

Negligible 

 

Negligible/Minor 

 

Nephrops 

Crab and 
lobster 

 

Squid Mobile 
fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile 
fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Behavioural 
responses to 
EMFs 
associated 
with cabling 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile 
fish 
(squid) 

 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile 
fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 
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Effect Receptor(as 
per Chapter 

18 
Grouping)      

Receptor 
(as per 

Chapter 
13 

Grouping)    

Sensitivity of 
Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Creation of 
new habitat 
due to 
presence of 
project 
specific 
infrastructure 

Scallops 

Shellfish Low Negligible 
Negligible/Minor 
(+ve) 

Nephrops 

Crab and 
lobster 

Squid Mobile 
fish 
(squid) 

Low Negligible 
Negligible/Minor 
(+ve) 

Salmon and 
sea trout 

Mobile 
fish 
species 
(Sea trout) 

Low Negligible 
Negligible/Minor 
(+ve) 

SAC 
qualifying 
feature 
species 
(Salmon) 

High No impact No impact 

Temporary 
habitat 
disturbance 
via O&M 
activities 

Scallops 

Shellfish Low Negligible 
Negligible/Minor 
(+ve) 

Nephrops 

Crab and 
lobster 

Squid Mobile 
fish 
(squid) 

Low Negligible 
Negligible/Minor 
(+ve) 

Salmon and 
sea trout 

Mobile 
fish 
species 
(Sea trout) 

Low Negligible 
Negligible/Minor 
(+ve) 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 
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Complete Loss or Restricted Access to Fishing Grounds  

226 Offshore Export Cables will be buried wherever feasible and protected by other means when 

this is unachievable, such as rock placement or mattresses. Fishing vessels will be able to 

resume fishing activities in the Offshore Export Cable Corridor once the protocol for removal 

of temporary works post-construction including appropriate verification has been 

implemented.  

227 In light of the measures above, which will enable normal fishing activities to be safely 

resumed, the operational Offshore Export Cables are not considered to have a discernible 

effect on fishing activities. The sensitivity of all fisheries to the effect is low, given that there 

will be no change to current fishing activities and the magnitude of effect is therefore 

negligible. The significance of the effect of the complete loss or restricted access to fishing 

grounds during the operation of the Offshore Export Cables is given in Table 18.24 below.  

Table 18.24: Complete Loss or Restricted Access to Fishing Grounds 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Complete Loss or 
Restricted Access 
to Fishing 
Grounds  

All Fisheries Low Negligible Negligible/Minor 

 

Safety Issues for Fishing Vessels 

228 There is the potential for obstacles to be left on the seabed during the installation of the 

Offshore Export Cables which could result in damage to or loss of fishing gears, as well as 

representing an ongoing safety hazard during operation. Additionally, offshore works such 

as cable trenching can produce seabed obstructions that can cause fastenings for fishing 

nets and damage to fishing gears. Contractors will be obliged and monitored to ensure 

compliance with standard offshore policies prohibiting the discarding of objects or waste at 

sea (IMO, 1996). The appropriate reporting and recovery of accidentally dropped objects, 

where it is reasonably practicable, is also required. Compliance with these commitments will 

negate the risks from obstacles left of the seabed from construction. 

229 Provided that cable protection measures are satisfactorily completed and protocol for 

removal of temporary works post-construction including appropriate verification has been 

implemented to confirm that fishing activities can safely resume, there are no unacceptable 

safety risks to fishing vessels during the operation of the Offshore Export Cables. 

Increased Steaming Times to Fishing Grounds 

230 The operational Offshore Export Cables are not considered to have any discernible effect 

upon the steaming times of vessels to fishing grounds. The sensitivity of fishing vessels to 
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this effect is considered to be low and the magnitude of effect is therefore negligible. The 

significance of effect is provided in Table 18.25 below.  

Table 18.25: Increased Steaming Times to Fishing Grounds  

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Increased 
Steaming Times 
to Fishing 
Grounds  

All Fisheries Low Negligible Negligible/Minor 

 

Displacement of Fishing Activities into other Areas 

231 As previously stated, the potential displacement of fishing vessels is a function of the 

complete loss or restricted access to fishing grounds incurred during the operation of the 

Offshore Export Cables. As such, the sensitivity of the fisheries, the magnitude of the effect 

and the resulting significance of effect are the same, and are given in Table 18.26 below.  

Table 18.26: Displacement of Fishing Activity into Other Areas 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Displacement of 
Fishing Activity 
into other Areas  

All Fisheries Low Negligible Negligible/Minor 

 

Interference with Fishing Activities  

232 As previously stated, an additional impact to be considered is the potential for navigational 

conflicts arising between fishing vessels and construction vessels transiting to and from the 

Development Area. This could include the fouling of static gear marker buoys and dhans 

(marker flags), or towed gear vessels being required to alter towing direction. 

233 It is considered that there will be a very low level of transiting works vessels relative to the 

installation period. Further, it is considered that the code of conduct between operations 

and maintenance vessels and fishing vessels will be well established. As a result, the 

magnitude of effect is negligible, and the sensitivity of the fishery is low.  

234 The significance of the effect of interference to fishing activities arising from navigational 

conflict during the operation of the Offshore Export Cables is given in Table 18.27 below.  
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Table 18.27: Interference with Fishing Activities 

Effect Receptor Sensitivity of 
the Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Interference with Fishing 
Activities arising from 
Navigational Conflict  

All Fisheries Low Negligible Negligible/Minor 

 

18.6.3 Effects of Decommissioning  

235 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Chapter 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Chapter 3: Regulatory 

Requirements, Section 3.2.5) and will be subject to approval from DECC prior to 

implementation. 

18.7 Impact Interactions 

18.7.1 Overview of Impact 

236 The impact interactions associated with the Project are considered to be:  

 Complete loss or restricted access to traditional fishing grounds;  

 Interference to fishing activities; 

 Safety issues for fishing vessels; and 

 Displacement of fishing activity.  

237 It is possible that the above impact interactions could combine to cause an increased level of 

impact on commercial fishing activities, in particular the scallop and crab and lobster 

fisheries. Impacts during construction and decommissioning are considered likely to have 

the greatest potential for impact interactions due to the number and extent of activities 

taking place during these phases. 

238 Impact interactions during the operational phase are not likely to occur as significant 

impacts have only been identified on the scallop fishery as a result of loss of, or restricted 

access to, traditional fishing grounds. 

18.7.2 Characterisation of Impact 

239 During construction and decommissioning, there is considered to be impacts on the scallop, 

nephrops and crab and lobster fisheries as a result of loss of, or restricted access to, 

traditional fishing grounds and displacement of fishing activity into other areas. There is also 

considered to be interference to crab and lobster fisheries due to potential navigational 
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conflict with works vessels and impacts on all fisheries during construction due to safety 

risks associated with inter-array and Offshore Export Cables post-installation.  

18.7.3 Assessment of Significance 

240 It is likely that during the construction phase, impacts will occur on the crab and lobster 

fishery as a result of impact interaction of all four impacts identified; these are predicted to 

be moderate. Impact interactions will also occur on the scallop and nephrops fisheries as a 

result of loss of fishing area, displacement of fishing activities and interference with fishing 

vessels. The impact interaction on these fisheries is also considered to be moderate. 

18.8 Cumulative Impact Assessment 

241 In addition to separately describing the potential impacts for the Development Area and 

Offshore Export Cable Corridor during the construction/decommissioning and operation 

phases, the cumulative impacts of these activities, collectively known as the Project, are 

described in Section 18.8.1 below.  

242 Cumulative impacts arising from the effects of the Project in conjunction with other projects 

and activities are described in Section 18.8.2. A range of other projects, both onshore and 

offshore were identified through consultation with relevant stakeholders for cumulative 

impacts with the Project (full details can be found in Section 4.7.3; Figure 4.1).  It is 

recognised that a number of these projects could potentially contribute to the cumulative 

impacts on commercial fish receptors.  For the majority of commercial fish receptors and 

projects, the scale, nature and distance from the Project suggests that they will not interact 

with a significant proportion of any receptors that could result in an cumulative impact.   

243 As such the assessment in Section 18.8.2 principally focuses on the two additional offshore 

wind farm developments in the Forth and Tay area, which are in closest proximity to the 

Project and for which detailed project information is available. 

244 In certain instances, however, the wide operational range of certain fishing vessels (i.e. in 

the case of the nomadic scallop fleet, around the UK) may result in them being affected by 

projects in addition to those in the Forth and Tay area.  The cumulative impact is dependent 

on the productivity of the grounds and the final project design, which will influence the level 

to which the fishery will be impacted by the potential effects.  It is not anticipated that these 

effects will increase significance above the levels described in Section 18.8.2.   

18.8.1 Cumulative Impacts of the Project 

245 The cumulative impact of the Project takes into account the construction/decommissioning 

and operation of the Development Area and Offshore Export Cable Corridor. A fishery is 

considered to have the potential to sustain a cumulative impact only if it is affected by the 

Project components.  

246 As described in the individual assessments, scallop dredging is the principal activity located 

in the Development Area, and to a lesser extent trawling for squid and creeling for crab and 
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lobster. All of these activities are located in both the Development Area and the Offshore 

Export Cable Corridor.  

247 Fishing for nephrops has only been identified in the Offshore Export Cable Corridor, and as a 

result the fishery will only be cumulatively affected by the potential for interference as a 

result of navigational conflict.  

248 The sensitivity and magnitude have been redefined and a rationale provided for the 

cumulative impact assessed. 

249 There is the potential for cumulative adverse impacts upon commercial fish and shellfish 

populations and hence affect the commercial fisheries targeting those species. An 

assessment of these potential effects is fully described in Chapter 13.9. Table 18.28 below 

has been reproduced from Chapter 13.12 and shows the significance of effect assessed on 

each species under consideration. 

250 Table 18.29 summarises the cumulative impacts of the Project, including a rationale for the 

cumulative significance of effect.  

Table 18.28: Cumulative Impacts of the Project upon Commercial Fish and Shellfish 

Populations during Construction and Operation  

Effect Receptor 
(as per 

Chapter 
18 

Grouping)       

Receptor 
(as per 

Chapter 
13 

Grouping)      

Sensitivity of 
Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Construction 

Direct 
temporary 
habitat 
disturbance 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

 

High 

 

Negligible 

 

Minor/Moderate 
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Effect Receptor 
(as per 

Chapter 
18 

Grouping)       

Receptor 
(as per 

Chapter 
13 

Grouping)      

Sensitivity of 
Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Indirect 
disturbance 
as a result of 
sediment 
deposition 
and temp 
increased in 
SSC 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Barrier 
effects 
disturbance 
or physical 
injury 
associated 
with 
construction 
noise 

Scallops 

Shellfish Low 

Mortality/inju
ry and 
Behaviour = 
Negligible 

Mortality/injury 
and Behaviour = 
Negligible/Minor 

Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low 

Mortality, 
injury = 
Negligible; 
Behaviour = 
Low 

Mortality, injury = 
Negligible/Minor; 
Behaviour = 
Minor 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) Low 

Mortality, 
injury = 
Negligible; 
Behaviour = 
Low 

Mortality, injury = 
Negligible/Minor; 
Behaviour = 
Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

 

 

 

High 

 

 

 

 

 

 

Mortality, 
injury = 
Negligible; 
Behaviour = 
Low 

 

 

 

Mortality, injury = 
Minor/Moderate; 
Behaviour = 
Moderate 
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Effect Receptor 
(as per 

Chapter 
18 

Grouping)       

Receptor 
(as per 

Chapter 
13 

Grouping)      

Sensitivity of 
Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Operational 

Long term 
loss of 
original 
habitat 

Scallops 

Shellfish Low Low Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Behavioural 
responses to 
EMF 
associated 
with cabling 
(no 
cumulative 
impact) 

Scallops 

Shellfish Low Negligible Negligible/Minor 

Nephrops 

 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

 

 

 

 

High 

 

 

 

 

Low 

 

 

 

 

Moderate 
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Effect Receptor 
(as per 

Chapter 
18 

Grouping)       

Receptor 
(as per 

Chapter 
13 

Grouping)      

Sensitivity of 
Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Disturbance 
or physical 
injury 
associated 
with 
operational 
noise 

Scallops 

Shellfish 

No cumulative effect for project 

Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) 

SAC 
qualifying 
feature 
species 
(Salmon) 

Creation of 
new habitat 
due to 
presence of 
project 
infrastructure 
(Cable 
protection) 

Scallops 

Shellfish Low Moderate 
Minor/Moderate 
(+ve) 

Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible 
Negligible/Minor 
(+ve) 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) 

 

 

Low 

 

 

Negligible 

 

 

Negligible/Minor 
(+ve) 

 

SAC 
qualifying 
feature 
species 
(Salmon) 

High No impact No impact 

Temporary 
habitat 
disturbance 
via O&M 
activities 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 
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Effect Receptor 
(as per 

Chapter 
18 

Grouping)       

Receptor 
(as per 

Chapter 
13 

Grouping)      

Sensitivity of 
Receptor 

Magnitude 
of Effect 

Significance of 
Effect 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon 
and sea 
trout 

Mobile fish 
species 
(Sea trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Table 18.29: Cumulative Effects of the Project during Construction/Decommissioning and 

Operation  

Impact Receptor Developm
ent Area 

Offshore 
Export 
Cable 

Corridor 

Cumulative  Rationale 

Construction/Decommissioning 

Temporary 
loss or 
restricted 
access to 
fishing 
grounds 

Scallop 
fishery 

Moderate/ 
Major 

Minor/Mo
derate 

Moderate Small cumulative 
increase of effect, 
taking into account the 
limited grounds along 
the Offshore Export 
Cable Corridor, which 
does not increase the 
significance of impacts. 

Squid 
fishery 

Minor/Mo
derate 

Minor/Mo
derate 

Minor/Mode
rate 

Limited increase in 
spatial extent of effect. 
Significant annual 
variation in location 
and level of fishing 
activity taken into 
account.  
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Impact Receptor Developm
ent Area 

Offshore 
Export 
Cable 

Corridor 

Cumulative  Rationale 

Crab and 
lobster 
fishery 

Minor/Mo
derate 

Moderate Moderate Identified cumulative 
effect for fishery in the 
vicinity of the 
Development Area and 
the Offshore Export 
Cable Corridor 
adjoining. Limited 
cumulative increase of 
effect taking account 
of limited spatial 
increase. 

Port Seton fishery not 
cumulatively affected. 

Safety issues 
for fishing 
vessels 

All fishing 
vessels 

See 
rationale 

See 
rationale 

See 
rationale 

No unacceptable 
safety risks where 
there are designated 
safety/exclusion zones. 

Safety risks associated 
with inter-array and 
Offshore Export Cables 
outwith of designated 
safety/exclusion zones. 

Increased 
steaming 
time to 
fishing 
grounds 

Scallop 
fishery 

Minor 

 

Minor 

 

Minor 

 

Discrete nature of 
safety/exclusion zones 
will not result in 
discernible increase in 
cumulative effect. 

Squid 
fishery 

Crab and 
lobster 
fishery 

Displacement 
of fishing 
vessels into 
other areas 

Scallop 
fishery 

Moderate Minor/Mo
derate 

Moderate Function of the 
temporary loss or 
restricted access, and 
assessment for this 
effect applies.  

Squid 
fishery 

Minor/Mo
derate 

Minor/Mo
derate 

Minor/Mode
rate 

Crab and 
lobster 
fishery 

 

 

 

 

Minor/Mo
derate 

Moderate Moderate 
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Impact Receptor Developm
ent Area 

Offshore 
Export 
Cable 

Corridor 

Cumulative  Rationale 

Interference 
with fishing 
activities 
(navigational 
conflict) 

Scallop 
fishery 

Minor Minor 

 

Minor 

 

Tolerance of towed 
gear fishing vessels to 
navigational conflict 
will not result in 
discernible increase in 
cumulative effect. 

Squid 
fishery 

Nephrops 
fishery 

Crab and 
lobster 
fishery 

Moderate Minor/Mo
derate 

Moderate Increased sensitivity of 
the fishery to 
navigational conflict. 
Limited additional 
cumulative effect due 
to relatively smaller 
contribution of the 
Offshore Export Cable 
Corridor to the effect.  

Operation 

Complete 
loss or 
restricted 
access to 
fishing 
grounds 

Scallop 
fishery 

Moderate/ 
Major 

Negligible/
Minor 

Moderate Negligible increase in 
effect arising from the 
operation of the 
Offshore Export 
Cables. 

Squid 
fishery 

Minor/Mo
derate 

Negligible/
Minor 

Minor/Mode
rate 

Crab and 
lobster 
fishery 

Minor/Mo
derate 

Negligible/
Minor 

Minor/Mode
rate 

Safety issues 
for fishing 
vessels 

All fishing 
vessels 

See 
rationale 

See 
rationale 

See 
rationale 

No safety risks for all 
operational 
infrastructure within 
designated 
safety/exclusion zones 

No safety risks for 
array and Offshore 
Export Cables 
providing appropriate 
post installation 
measures are 
completed. 

Increased 
steaming 
time to 
fishing 
grounds 

All 
fisheries 

Minor Negligible/
Minor  

Minor Negligible increase in 
effect arising from the 
operation of the 
Offshore Export 
Cables. 
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Impact Receptor Developm
ent Area 

Offshore 
Export 
Cable 

Corridor 

Cumulative  Rationale 

Displacement 
of fishing 
vessels into 
other areas 

Scallop 
fishery 

Moderate Negligible/
Minor 

Moderate Fisheries which will not 
be undertaken within 
the Development Area 
or Offshore Export 
Cable Corridor will 
move elsewhere. 

Squid 
fishery 

Minor/Mo
derate 

Negligible/
Minor 

Minor/Mode
rate 

Crab and 
lobster 
fishery 

Minor/Mo
derate 

Negligible/
Minor 

Minor/Mode
rate 

Interference 
with fishing 
activities 
(navigational 
conflict) 

All 
fisheries 

Minor Negligible/
Minor 

Minor Negligible increase in 
effect arising from the 
operation of the 
Offshore Export 
Cables. 

 

18.8.2 The Project in Conjunction with Other Projects 

251 The following section describes the in-combination impacts arising from the impacts of the 

Project in conjunction with other relevant marine and coastal developments and activities 

which have the potential to interact with the Project and the identified commercial fisheries 

in this area.  

Developments in the Forth and Tay 

252 Developments in the Forth and Tay which are considered in the assessment include: 

 Neart na Gaoithe offshore wind farm and offshore transmission infrastructure; and  

 Firth of Forth Phase 1 offshore wind farms (Project Alpha and Project Bravo) and 

offshore transmission infrastructure. 

253 A summary of the design specifications of the Neart na Gaoithe and Firth of Forth Phase 1 

offshore wind farms and association offshore transmission infrastructure is provided in Table 

18.30. 
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Table 18.30: Worst Case Design Parameters of Developments in the Forth and Tay 

Worst Case Design Parameters Neart na Gaoithe  

Design Envelope 

Firth of Forth Phase 1 
Design Envelope 

Wind Farm site location South west of Development 
Area 

East of Development Area, 
outside of 12 nm 

Number of Wind Farms One Two (Project Alpha and 
Project Bravo) 

Wind Farm development area 100 km² 197 km² (Project Alpha) 

194 km² (Project Bravo) 

Maximum number of WTGs 128 75 (per wind farm) 

Minimum spacing between WTGs 450 m 610 m 

Foundation type Gravity base structure Gravity base structure 

Maximum number of OSPs 2 x 50 by 50 m Three (Project Alpha) 

Two (Project Bravo) 

Maximum number of met masts  Three (per wind farm) 

Maximum length of inter-array 
cables 

220 km  355 km (per wind farm) 

Installation status of inter-array 
cables 

Buried where feasible, 
protected elsewhere 

Buried where feasible, 
protected elsewhere 

Wind Farm construction period Two years Three years (per wind 
farm) 

Location of export cable route South of site to 
Thorntonloch 

West of Project Alpha to 
Carnoustie 

Maximum number of export cables Two  Six  

Maximum length of export cable 
route 

33 km 530 km 

Installation status of export cables Buried where feasible, 
protected elsewhere 

Buried where feasible, 
protected elsewhere 

Export cable installation period Several months 9 months within a 2 year 
period 

 

254 As been previously stated, scallop dredging is the most important fishery in the 

Development Area, as well as along a proportion of the Offshore Export Cable Corridor. 

Scallop dredging is recorded in the Firth of Forth Phase 1 site and along a proportion of the 
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Firth of Forth export cable route. There is a low level of activity recorded within the Neart na 

Gaoithe site and along the export cable route.  

255 In addition to the Development Area and Offshore Export Cable Corridor, bottom trawling 

for squid and nephrops is recorded in the Firth of Forth Phase 1 and Neart na Gaoithe sites 

and along their respective export cable routes.  

256 In the case of the crab and lobster fishery, the cumulative impact arising from loss of fishing 

grounds is considered to apply only to the fishery operating in the vicinity of the 

Development Area. It should be noted that the vessels targeting the crab and lobster fishery 

identified in the vicinity of the Offshore Export Cable Corridor landfall options have limited 

operational ranges and target discrete fishing grounds. Taking this into account, the only 

additional aspect of development which could cumulatively impact this fishery are the Firth 

of Forth Phase 1 offshore transmission works.  

257 As with the site specific impact assessments, the cumulative impacts considered for the 

construction and operational phases of the projects include: 

 Adverse impacts upon commercial and recreational fish and shellfish populations; 

 Temporary/complete loss or restricted access to fishing grounds; 

 Safety issues for fishing vessels;  

 Increased steaming times to fishing grounds; 

 Displacement of fishing vessels into other areas; and  

 Interference to fishing vessels arising from navigational conflict.  

258 As has been previously stated, in the absence of detailed decommissioning schedules and 

methodologies, decommissioning should be considered analogous with those effects 

identified during construction.  

Adverse Impacts upon Commercial and Recreational Fish and Shellfish Populations 

259 There is the potential for the Project in conjunction with the proposed Neart na Gaoithe and 

Firth of Forth Phase 1 offshore wind farms to cumulatively result in adverse impacts upon 

commercial and recreational fish and shellfish populations, and hence result in changes to 

behaviour or a decline in species abundance which may affect commercial and recreational 

fishing activities. This effect is summarised below and fully assessed in Section 13.9.  

260 Table 18.31 below has been reproduced from Section 13.12 and shows the significance of 

effect assessed on each species under consideration. 
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Table 18.31: Cumulative Adverse Impacts upon Commercial Fish and Shellfish Populations 

as a Result of the Project in Conjunction with Other Project 

Effect Commercial 
Fisheries 
Receptor  

Natural 
Fish 

Receptor 

Sensitivity 
of 

Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Construction 

Direct 
temporary 
habitat 
disturbance 

Scallops 

Shellfish Low Negligible Negligible/Minor  
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Indirect 
disturbance 
as a result of 
sediment 
deposition 
and 
temporary 
increases in 
SSC 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

 

 

 

 

High 

 

 

 

 

Negligible 

 

 

 

 

Minor/Moderate 
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Effect Commercial 
Fisheries 
Receptor  

Natural 
Fish 

Receptor 

Sensitivity 
of 

Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Barrier effects 
disturbance 
or physical 
injury 
associated 
with 
construction 
noise 

Scallops 

Shellfish Low 

Mortality/injur
y and 
behaviour = 
Negligible 

Mortality/injury 
and behaviour = 
Negligible/Minor 

Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low 

Mortality, 
injury = 
Negligible; 
behaviour = 
low 

Mortality, injury 
= 
Negligible/Minor
; behaviour = 
Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) Low 

Mortality, 
injury = 
Negligible; 
behaviour = 
low 

Mortality, injury 
= 
Negligible/Minor
; behaviour = 
Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High 

Mortality, 
injury = 
Negligible; 
behaviour = 
low 

Mortality, injury 
= Minor 
/Moderate; 
behaviour = 
Moderate 

Operation 

Long term 
loss of 
original 
habitat 

Scallops 

Shellfish Low Low Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

 

 

 

High 

 

 

 

 

Negligible 

 

 

 

 

Minor/Moderate 
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Effect Commercial 
Fisheries 
Receptor  

Natural 
Fish 

Receptor 

Sensitivity 
of 

Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Behavioural 
responses to 
EMF 
associated 
with cabling 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Low Moderate 

Disturbance 
or physical 
injury 
associated 
with 
operational 
noise 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

Reduced 
fishing 
activity 

All receptor 

Blanket 
assessment 
across 
receptors 

Not 
assigned 

Not assigned 
Negligible/Minor 
(+ve) 

Creation of 
new habitat 
due to 
presence of 
infrastructure  

Scallops 

Shellfish Low Moderate 
Minor/Moderate 
(+ve) 

Nephrops 

Crab and 
lobster 
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Effect Commercial 
Fisheries 
Receptor  

Natural 
Fish 

Receptor 

Sensitivity 
of 

Receptor 

Magnitude of 
Effect 

Significance of 
Effect 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High No impact No impact 

Temporary 
habitat 
disturbance 
via O&M 
activities 

Scallops 

Shellfish Low Negligible Negligible/Minor 
Nephrops 

Crab and 
lobster 

Squid Mobile fish 
(squid) 

Low Negligible Negligible/Minor 

Salmon and 
sea trout 

Mobile fish 
species (Sea 
trout) 

 

Low Negligible Negligible/Minor 

SAC 
qualifying 
feature 
species 
(Salmon) 

High Negligible Minor/Moderate 

 

Temporary or Complete Loss or Restricted Access to Fishing Grounds 

Construction  

261 There is the potential for the construction schedules of the wind farms in the Forth and Tay 

to overlap. As a result, it is possible that fishing activity will be temporarily excluded from 

localised areas in each of the sites during construction as a result of designated 

safety/exclusion zones. The magnitude of effect will depend upon the construction 

schedules of each development and the total area of ground to which safety/exclusion zones 

are applied. It is, however, considered that safety/exclusion zones will be discrete relative to 

the total areas of the site and available fishing.  
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262 Additionally during the construction phase, the safety risks associated with the installation 

of array and export cables would result in the progressive loss of access to fishing grounds in 

these areas as the construction schedule advances. Access to these areas will not resume 

until the appropriate post-construction surveys confirm that fishing activities can safely 

resume.  

263 The sensitivity of the principal fisheries takes into account of the progressive loss of area 

during the construction phase, principally as a result of the installation of inter-array and 

export cables, the proportion of fishing grounds the developments encompass and the 

temporary nature of construction vessels. It also recognises the availability of fishing 

grounds and, in the case of the scallop fishery, the wider area available outwith of the 

developments. Due to the distribution of the principal fisheries (scallops, squid, nephrops 

and crab and lobster) across the Regional Study Area and in the vicinity of more than one 

area of the developments in the Forth and Tay area, the sensitivity of all the fisheries is 

considered to be moderate.  

264 The magnitude of effect takes into account the increased spatial extent of the developments 

relative to fishing grounds, and the likely increase in the overall duration of construction 

vessels, and is therefore moderate.  

265 The cumulative impact arising from the construction of the Project in conjunction with the 

Neart na Gaoithe and Firth of Forth Phase 1 projects is therefore considered to be moderate 

for all of the principal fisheries in the Regional Study Area.  

Operation  

266 Subsequent to the satisfactory completion of post-construction surveys, it is considered that 

fishing vessels will regain some degree of access to fishing grounds within the operational 

wind farm sites. Further, it is considered that normal fishing activities will be able to 

recommence in the vicinity of export cables. As a result, it is considered that those fisheries 

identified in the vicinity of export cable routes will not be affected during their operation. 

The fisheries affected by the operation of the wind farms are therefore the scallop and squid 

fisheries. There is not considered to be a cumulative effect for crab and lobster fisheries in 

the vicinity of the Development Area and Neart na Gaoithe site, due to the different vessels 

which target these areas.  

267 The sensitivity of the scallop fishery takes into account the proportion of grounds that the 

developments encompass for the duration of the operational phase, relative to scallop 

fishing grounds in the regional and wider area, but recognises that some degree of access 

will be regained within the sites. The sensitivity of the fishery is therefore moderate.  

268 The sensitivity of the squid and nephrops fisheries takes into account the increase in grounds 

affected by the operation of the wind farm developments in the Forth and Tay area, 

although the significant annual variation in landings is recognised. The sensitivity of these 

fisheries is moderate. 
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269 The magnitude of effect reflects the current anticipated operational life of the wind farms 

and spatial extent of the developments, and is therefore moderate.  

270 The impact upon the scallop, squid and nephrops fisheries during the operational phases of 

the offshore wind farms in the Forth and Tay is therefore expected to be moderate.  

271 As mentioned previously however, it is recognised that a number of skippers of scallop 

dredge vessels may be reluctant to fish within the operational wind farm sites due to the 

safety implications associated with scallop dredge gear and snagging risks. It therefore 

follows that these vessels will be permanently excluded from the developments in the Forth 

and Tay for the duration of operation, resulting in moderate sensitivity, high magnitude and 

therefore a moderate/major significance of loss of fishing area on these vessels. 

Safety Issues for Fishing Vessels 

Construction 

272 As previously stated, it is likely that there will be overlap in the construction schedules of the 

proposed developments, although it is not at this stage defined what these overlaps will be. 

It is considered, however, that there will be a number of simultaneous constructions events 

which will have designated safety/exclusion zones. As with the site specific assessments, 

compliance with these zones would not result in any safety risks to commercial fishing 

activities.  

273 There is additionally the safety risk to fishing vessels posed by the installation of array and 

export cables. The spatial extent is dependent upon the stage of development of each 

project and the possible overlap in construction schedules. It is however, recognised that 

fishing activities will not be able to safely resume until the appropriate post installation 

surveys have been completed. Until this time, safety risks will be associated with the 

installation of array and export cables.  

274 There is the potential for obstacles to be left on the seabed during construction which could 

result in damage to, or loss of fishing gears, as well as representing an ongoing safety hazard 

during operation. Additionally, offshore works such as cable trenching can produce seabed 

obstructions that can cause fastenings for fishing nets and damage to fishing gears. 

Contractors will be obliged and monitored to ensure compliance with standard offshore 

policies prohibiting the discarding of objects or waste at sea (IMO, 1996). The reporting and 

recovery of any accidentally dropped objects is also required. Compliance with these 

commitments will negate the risks from obstacles left of the seabed from construction. 

Operation 

275 All infrastructure will be required to be appropriately marked, in line with standard industry 

practice.  

276 It is considered that fishing vessels will be able to safely resume activities in operational sites 

and in the area of export cables, subsequent to the satisfactory completion of appropriate 
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post construction measures. There would therefore be no safety risks to commercial fishing 

activities.  

Increased Steaming Times to Fishing Grounds  

Construction 

277 There is the potential for the safety/exclusion zones applied during the construction phases 

of the proposed developments to result in increases to steaming times for fishing vessels, 

particularly in the likely event that construction schedules overlap. Additional 

safety/exclusion zones may be applied to partially installed or completed infrastructure 

within the sites.  

278 The sensitivity of commercial fisheries recognises that there are limited fishing grounds in 

areas offshore of the sites, although transit in a north to south direction is recognised. In 

addition the discrete nature of safety/exclusion zones relative to available fishing grounds is 

recognised. The sensitivity of all fisheries is therefore low.  

279 The magnitude of effect takes into account the temporary nature of construction vessels but 

recognises the likely overlap in construction schedules. The limited spatial extent of the 

safety/exclusion zones is however recognised, although these will be proportionally 

increased. The magnitude of effect is therefore moderate.  

280 The impact of the Project in conjunction with the Neart na Gaoithe and Firth of Forth Phase 

1 wind farm sites on increased steaming times to fishing grounds during construction is 

considered to be low/moderate.  

Operation 

281 Chapter 19 considers that there is good prospect for fishing vessels to navigate within the 

operational wind farm sites proposed. There will be no discernible effect from operational 

export cables upon steaming time. The sensitivity recognises the limited fishing grounds 

offshore of the wind farms sites, although transit in a north south direction is recognised. In 

addition the discrete nature of safety/exclusion zones relative to available fishing grounds is 

recognised. The sensitivity of all fisheries is therefore low. 

282 The magnitude of effect takes into account the ‘good prospect’ for navigating through the 

sites, and is therefore low.  

283 The impact of the Development Area and Offshore Export Cable Corridor in conjunction with 

the Neart na Gaoithe and Firth of Forth Phase 1 wind farms on increased steaming times to 

fishing grounds during the operational phase is considered to be low. 

Displacement of Fishing Activity 

Construction 

284 As has been previously stated, the extent of displacement during the construction period 

will be a function of the temporary loss or restricted access to fishing grounds. The 



Human Environment 
COMMERCIAL FISHERIES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

18 

96 of 118 

assessment and significance of this effect therefore applies. The in-combination impact 

arising from the Project in conjunction with the proposed Neart na Gaoithe and Firth of 

Forth Phase 1 offshore wind farms during construction for the scallop, squid and nephrops 

fisheries is therefore considered to be moderate.  

Operation 

285 The extent of displacement during operation will be a function of the complete loss or 

restricted access to fishing grounds. The assessment and significance of this effect therefore 

applies. The in-combination impact arising from the Project in conjunction with the 

proposed Neart na Gaoithe and Firth of Forth Phase 1 wind farms during operation for the 

scallop, squid and nephrops fisheries is therefore considered to be moderate.  

Interference to Fishing Activities  

Construction 

286 As has been previously stated, there is the potential for navigational conflicts between 

fishing vessels and construction, operations and maintenance vessels transiting to and from 

the sites. This relates particularly to static gear and the fouling of marker buoys and dahns, 

due to gear being left in the water for periods of several days, which renders it more 

sensitive to interference than towed gear. This interference has the potential to affect more 

vessels than those operating in the immediate vicinity of the sites, depending upon the 

location of the construction, operations and maintenance ports, which is not currently 

known for any of the developments.  

287 Due to the mobility of the towed gear fleet, the sensitivity of these fisheries is low. The 

magnitude of effect for the towed gear fleet takes into account the increased number of 

construction vessels and transits. The significance for this fleet is therefore low.  

288 Taking into account the discrete fishing grounds for local creel fisheries, largely as a result of 

limited appropriate substrate and the restricted operational range of the fleet, the potential 

worst case could assume that all construction related vessel transits are through discrete 

and important static gear grounds for the duration of the construction phases. As a result, 

the sensitivity of the fishery is high. The magnitude of effect is higher for static gear (creels), 

due to the proportionally larger spatial extent of impact relative to their more discrete 

fishing grounds, and is moderate. The significance is therefore moderate/major.  

289 It is however considered that the implementation of a construction management plan and 

the establishment of a regional CFWG will assist in defining protocols such as agreed transit 

routes, which will mitigate and manage the significance of the effect (see Section 18.9 

below).  

Operation 

290 It is expected that all developers will have defined the appropriate protocols and working 

practices by the operation phases. In addition there will likely be a significant reduction in 
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vessels transiting to and from the sites. This will reduce the magnitude to low and ensure 

that the cumulative impact remains at low for all fisheries.  

Other Projects and Activities 

291 In certain instances, the wide operational range of certain fishing vessels (in some instances 

all around the UK) may result in them being affected by additional marine development 

around the UK. This is particularly the case with the nomadic scallop fishery. Additional 

consideration has therefore been given to projects beyond the Forth and Tay area which 

could feasibly affect fishing activities in addition to the Project, Neart na Gaoithe and Firth of 

Forth Phase 1 offshore wind farms.  

292 With regard to salmon and sea trout fisheries, it is recognised that the geographical range of 

the species may result in their being affected by developments in the waters surrounding 

the UK and potentially further afield, although it is not within the scope of this assessment 

to identify the extent of effect. As previously stated, it is not considered that the fisheries 

identified for the assessment will be directly affected by development activities and instead 

there may be changes to the species in the marine environment which could have an 

indirect effect. Adverse impacts upon fish and shellfish species are assessed in Chapter 13.  

Other Offshore Wind Farms 

293 As mentioned previously, in certain instances the wide operational range of certain fishing 

vessels (i.e. in the case of the nomadic scallop fleet, around the UK) may result in them being 

affected by marine developments in addition to those in the Forth and Tay area.  

294 The wide operational range of certain scallop dredging vessels (in some instances all around 

the UK) may result in their being affected by additional marine development around the UK. 

The cumulative effect upon the nomadic scallop fishery is dependent upon the productivity 

of grounds affected and the scale of effect identified for each development. In addition to 

the projects outlined in Section 4.7.3, the proposed principal developments located in the 

vicinity of scallop fishing grounds are: 

 Firth of Forth Round 3 Zone;  

 Beatrice Offshore Wind Farm;  

 Moray Firth R3 Zone 1 (Eastern Development Area);  

 Argyll Array Offshore Wind Farm; 

 Rampion Round 3 Zone; and  

 Irish Sea Round 3 Zone. 

295 The cumulative effect upon the nomadic scallop fishery is dependent upon the productivity 

of grounds affected and the scale of effect identified for each development. Detailed 

information about all of the projects listed above has not been provided and it is not 

therefore possible to fully quantify the scale of effect upon the nomadic scallop fishery. In 

general terms, however, it is considered that in each instance the scale of effect will be 
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largely defined by the engineering design and construction schedules of individual 

developments and the ability of vessels to regain access to grounds once the sites are 

operational. It should be assumed that all consented projects will have overlapping 

operational phases. 

296 Project information is however available for the proposed developments in the Moray Firth, 

the Beatrice Offshore Wind Farm and Moray Firth R3 Zone 1 (Eastern Development Area), 

both of which have submitted applications for consent. Based on the information provided 

for these proposals, it is likely that these projects will have construction schedules which 

overlap with that of the Project, and that similar impacts to scallop fishing activities will be 

incurred to those identified in the assessment for the Project, although the significance of 

impacts will be proportional to the level of activity identified in those locations. It is not 

anticipated that these effects will increase significance above the levels described in Section 

18.8.2.   

Shipping and Navigation 

297 There is the potential for changes to current shipping and navigation practices as a result of 

offshore marine development, which could result in indirect impacts to commercial fishing 

activities. This would likely be as a result of the displacement of shipping vessels out of 

traditional navigation routes and into fishing grounds. The scale of effect is dependent upon 

the level and extent of displacement identified. This is discussed further in Chapter 19.  

Marine Protected Areas (MPAs) and other Closed/Restricted Areas 

298 MPAs currently in place have, in certain areas, had the effect of restricting fishing activities, 

particularly those activities affecting the seabed (i.e. bottom towed gear). In Cardigan Bay, 

for example, a designated SAC, all scallop dredging is prohibited. It is considered that the 

Nature Conservation MPAs in Scotland and the Marine Conservation Zone (MCZ) 

announcements in England and Wales will enforce additional limitations upon certain, if not 

all, fishing activities in the future.  

299 There are additional fisheries management policies in place which also restrict or prohibit 

certain or all types of fishing activities. Such restrictions may be seasonal or annual and are 

subject to review. There are not currently any restricted or closed areas in the Forth and Tay 

area in addition to those already identified (see Appendix 18A and Appendix 18B).  

18.9 Mitigation 

300 The commercial fish assessment has assessed worst case scenario impacts of the Project in 

isolation and cumulatively. This assessment has concluded that impacts on receptors within 

the Study Area from Project related activities based on the inclusion of the Embedded 

Mitigation detailed in Section 18.3.6.  

301 Based on the outputs from this impact assessment, it has been concluded that the 

Embedded Mitigation should be supplemented with Addition Mitigation as follows: 
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 Suitable and sufficient assessment will be undertaken to ensure that all safety risks are 

reduced as far as reasonably practicable. 

 Modifications to bottom towed fishing gear are being investigated in consultation by the 

offshore renewables industry and the fishing industry which may better enable fishing 

activities within and around operational wind farms.  

 Defined navigational routes will be used by vessels. This will reduce the risk of disturbance to 

static gear.  

18.10 Conclusions and Residual Impacts 

18.10.1 Development Area  

302 A summary of the impacts, including mitigation and residual impacts, for the Development 

Area is given in Table 18.32 below. At present, the effects following mitigation are 

unchanged, with the exception of interference to creel gear as a result of navigational 

conflict during the construction phase.  

Table 18.32 Summary of Pre- and Post-Mitigation Effects 

Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Construction 

Direct temporary 
habitat disturbance 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Indirect 
disturbance as a 
result of sediment 
deposition and 
temporary 
increases in SSC 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Barrier effects, 
disturbance or 
physical injury 
associated with 
construction noise 

Scallops Mortality/injury 
and Behaviour = 
Negligible/Minor 

 
Mortality/injury 
and Behaviour = 
Negligible/Minor 

Nephrops Mortality/injury 
and Behaviour = 
Negligible/Minor 

 
Mortality/injury 
and Behaviour = 
Negligible/Minor 

Crab and 
lobster 

Mortality/injury 
and Behaviour = 
Negligible/Minor 

 
Mortality/injury 
and Behaviour = 
Negligible/Minor 

Squid Mortality, injury = 
Negligible/Minor; 
Behaviour = Minor 

 
Mortality, injury = 
Negligible/Minor; 
Behaviour= Minor 

Sea trout Mortality, injury = 
Negligible/Minor; 
Behaviour = Minor 

 

 

Mortality, injury = 
Negligible/Minor; 
Behaviour = Minor 

 

Salmon Mortality, injury = 
Minor/Moderate; 
Behaviour = 
Moderate 

 

Mortality, injury = 
Minor/Moderate; 
Behaviour = 
Moderate 

Temporary loss or 
restricted access to 
fishing grounds  

Scallop fishery Moderate/Major  Moderate/Major 

Squid fishery 

Minor/Moderate 

 

Minor/Moderate 
Crab and 
lobster fishery 

Safety issues for 
fishing vessels 

All fishing 
vessels 

No safety risks 
where there are 
designated 
safety/exclusion 
zones 

 

 No safety risks 

Obstacles on the 
seabed post-
construction 

All fishing 
vessels 

No safety risks 
providing 
contractors adhere 
to requirements 

 No safety risks 
providing 
contractors adhere 
to requirements 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Increased steaming 
times to fishing 
grounds 

All fisheries Minor  Minor 

Displacement of 
fishing activity 

Scallop fishery Moderate  Moderate 

Squid fishery 

Minor/Moderate 

 

Minor/Moderate 
Crab and 
lobster fishery 

Interference to 
fishing activities 
arising from 
navigational 
conflict 

Scallop fishery Minor  Minor 

Squid fishery 

Nephrops 
fishery 

Crab and 
lobster fishery 

Moderate Defined 
navigational routes 
will be used by 
vessels. This will 
reduce the risk of 
disturbance to 
static gear.  

Minor 

Operation and Maintenance 

Long term loss of 
original habitat 

Scallops Minor  Minor 

Nephrops Minor  Minor 

Crab and 
lobster 

Minor 
 

Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Behavioural 
responses to EMFs 
associated with 
cabling 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Disturbance or 
physical injury 
associated with 
operational noise 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Effect on fish and 
shellfish resources 
due to reduced 
fishing effort within 
Development Area 

Scallops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Nephrops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Crab and 
lobster 

Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Squid Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Sea trout Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Salmon Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Creation of new 
habitat due to 
presence of project 
specific 
infrastructure 

Scallops Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Nephrops Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Crab and 
lobster 

Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Squid Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Sea trout Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Salmon No impact  No impact 



Human Environment 
COMMERCIAL FISHERIES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

18 

103 of 118 

Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Temporary habitat 
disturbance via 
O&M activities 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Complete loss or 
restricted access to 
fishing grounds  

Scallop fishery Moderate/Major  Moderate/Major 

Squid fishery 

Minor/Moderate  Minor/Moderate 
Crab and 
lobster fishery 

Safety issues for 
fishing vessels 

All fishing 
vessels 

No safety risks for 
all operational 
infrastructure 
within designated 
safety/exclusion 
zones 

No Safety risks for 
array cables 
providing 
appropriate post 
installation 
measures are 
completed 

 No safety risks for 
all operational 
infrastructure 
within designated 
safety/exclusion 
zones 

No Safety risks for 
array cables 
providing 
appropriate post 
installation 
measures are 
completed 

Obstacles on the 
seabed post-
construction 

All fishing 
vessels 

No safety risks 
providing 
contractors adhere 
to requirements 

 No safety risks 
providing 
contractors adhere 
to requirements 

Increased steaming 
times to fishing 
grounds 

All fisheries Minor  Minor 

Displacement of 
fishing activity 

Scallop fishery Moderate  Moderate 

Squid fishery 

Minor/Moderate  Minor/Moderate 
Crab and 
lobster fishery 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Interference to 
fishing activities 
arising from 
navigational 
conflict 

All fisheries Minor  Minor 

 

18.10.2 Offshore Export Cable Corridor 

303 A summary of the impacts, including mitigation and residual impacts, for the Offshore Export 

Cable Corridor is given in Table 18.33 below. At present, the effects following mitigation are 

unchanged, with the exception of the commitment to ensure that all safety risks fall within 

acceptable safety limits.  

Table 18.33: Summary of Effects and Mitigation 

Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-Mitigation 
Effect 

Construction 

Direct temporary 
habitat disturbance 
via Export Cable 
installation 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Indirect 
disturbance as a 
result of sediment 
deposition and 
temporary 
increases in SSC 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate 

 

Minor/Moderate 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-Mitigation 
Effect 

Disturbance or 
physical injury 
associated with 
construction noise 

 

 

 

 

 

 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate 
 

Minor/Moderate 

Temporary loss or 
restricted access to 
fishing grounds  

Scallop fishery Minor/Moderate  Minor/Moderate 

Nephrops 
fishery 

Moderate  Moderate 

Squid fishery Minor/Moderate  Minor/Moderate 

Crab and 
lobster fishery 

Moderate  Moderate 

Safety issues for 
fishing vessels 

All fishing 
vessels 

No safety risks 
where there are 
designated 
safety/exclusion 
zones 

 

 No safety risks 

Obstacles on the 
seabed post-
construction 

All fishing 
vessels 

No safety risks 
providing 
contractors adhere 
to requirements 

 No safety risks 
providing 
contractors adhere 
to requirements 

Increased steaming 
times to fishing 
grounds 

All fisheries Minor  Minor 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-Mitigation 
Effect 

Displacement of 
Fishing Activity into 
other areas 

 

 

 

 

 

 

Scallop fishery Minor/Moderate  Minor/Moderate 

Nephrops 
fishery 

Moderate  Moderate 

Squid fishery Minor/Moderate  Minor/Moderate 

Crab and 
lobster fishery 

Moderate  Moderate 

Interference to 
fishing activities 
arising from 
navigational 
conflict 

Scallop, 
nephrops and 
squid fisheries 

Minor  Minor 

Crab and 
lobster fishery 

Minor/Moderate  Defined 
navigational routes 
will be used by 
vessels. This will 
reduce the risk of 
disturbance to 
static gear.  

Minor 

Operation and Maintenance 

Long term loss of 
original habitat 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Behavioural 
responses to EMFs 
associated with 
cabling 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and 
lobster 

Negligible/Minor 
 

Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-Mitigation 
Effect 

Creation of new 
habitat due to 
presence of project 
specific 
infrastructure 

Scallops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Nephrops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Crab and 
lobster 

Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Squid Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Sea trout Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Salmon No impact  No impact 

Temporary habitat 
disturbance via 
O&M activities 

Scallops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Nephrops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Crab and 
lobster 

Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Squid Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Sea trout Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Salmon Minor/Moderate  Minor/Moderate 

Complete loss or 
restricted access to 
fishing grounds  

All fisheries Negligible/Minor  Negligible/Minor 

Safety issues for 
fishing vessels 

All fishing 
vessels 

No safety risks 
providing 
appropriate post 
installation 
measures are 
completed 

 No safety risks 

Obstacles on the 
seabed post-
construction 

All fishing 
vessels 

No safety risks 
providing 
contractors adhere 
to requirements 

 No safety risks 
providing 
contractors adhere 
to requirements 
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Effect Receptor Pre-Mitigation 
Effect 

Mitigation Post-Mitigation 
Effect 

Increased steaming 
times to fishing 
grounds 

All fisheries Negligible/Minor  Negligible/Minor 

Displacement of 
fishing activity 

All fisheries Negligible/Minor  Negligible/Minor 

Interference to 
fishing activities 
arising from 
navigational 
conflict 

All fisheries Negligible/Minor  Negligible/Minor 

 

18.10.3 Cumulative Impacts of the Project 

304 A summary of the impacts, including mitigation and residual impacts, for the cumulative 

assessment of the Project is given in Table 18.34 below.  

Table 18.34: Summary of Effects and Mitigation 

Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Construction/Decommissioning 

Direct temporary 
habitat 
disturbance 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Negligible/Minor  Minor/Moderate 

Indirect 
disturbance as a 
result of sediment 
deposition and 
temp increased in 
SSC 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon  Minor/Moderate  Minor/Moderate 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Barrier effects 
disturbance or 
physical injury 
associated with 
construction noise 

Scallops Mortality/injury and 
Behaviour = 
Negligible/Minor 

 
Mortality/injury 
and Behaviour = 
Negligible/Minor 

Nephrops Mortality/injury and 
Behaviour = 
Negligible/Minor 

 
Mortality/injury 
and Behaviour = 
Negligible/Minor 

Crab and lobster Mortality/injury and 
Behaviour = 
Negligible/Minor 

 
Mortality/injury 
and Behaviour = 
Negligible/Minor 

Squid Mortality, injury = 
Negligible/Minor; 
Behaviour = Minor 

 
Mortality, injury = 
Negligible/Minor; 
Behaviour = Minor 

Sea trout Mortality, injury = 
Negligible/Minor; 
Behaviour = Minor 

 
Mortality, injury = 
Negligible/Minor; 
Behaviour = Minor 

Salmon Mortality, injury = 
Minor/Moderate; 
Behaviour = 
Moderate 

 

Mortality, injury = 
Minor/Moderate; 
Behaviour = 
Moderate 

Temporary loss or 
restricted access 
to fishing grounds 

Scallop fishery Moderate/Major  Moderate/Major 

Squid fishery Minor  Minor 

Crab and lobster 
fishery 

Moderate  Moderate 

Safety issues for 
fishing vessels 

All fishing 
vessels 

No safety risks 
where there are 
designated 
safety/exclusion 
zones 

 

 No safety risks 

Obstacles on the 
seabed post-
construction 

All fishing 
vessels 

No safety risks 
providing 
contractors adhere 
to requirements 

 

 

 No safety risks 
providing 
contractors adhere 
to requirements 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Increased 
steaming time to 
fishing grounds 

Scallop fishery Minor  Minor 

Squid fishery Minor  Minor 

Crab and lobster 
fishery 

Minor  Minor 

Displacement of 
fishing vessels into 
other areas 

Scallop fishery Moderate  Moderate 

Squid fishery Minor  Minor 

Crab and lobster 
fishery 

Moderate  Moderate 

Interference with 
fishing activities 
(navigational 
conflict) 

Scallop fishery Minor  Minor 

Squid fishery Minor Minor 

Nephrops 
fishery 

Minor Minor 

Crab and lobster 
fishery 

Moderate Defined 
navigational routes 
will be used by 
vessels. This will 
reduce the risk of 
disturbance to 
static gear.  

Minor 

Operation 

Long term loss of 
original habitat 

 

 

 

 

 

 

 

 

Scallops Minor  Minor 

Nephrops Minor  Minor 

Crab and lobster Minor  Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate 

 

Minor/Moderate 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Behavioural 
responses to EMF 
associated with 
cabling (no 
cumulative 
impact) 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Moderate  Moderate 

Disturbance or 
physical injury 
associated with 
operational noise 

Scallops No cumulative 
effect for project 

 
No cumulative 
effect for project 

Nephrops No cumulative 
effect for project 

 
No cumulative 
effect for project 

Crab and lobster No cumulative 
effect for project 

 
No cumulative 
effect for project 

Squid No cumulative 
effect for project 

 
No cumulative 
effect for project 

Sea trout No cumulative 
effect for project 

 
No cumulative 
effect for project 

Salmon No cumulative 
effect for project 

 
No cumulative 
effect for project 

Creation of new 
habitat due to 
presence of 
project 
infrastructure 
(cable protection) 

 

 

 

 

 

 

 

 

 

 

Scallops Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Nephrops Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Crab and lobster Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Squid Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Sea trout Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Salmon No impact 

 

No impact 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Temporary habitat 
disturbance via 
O&M activities 

 

 

 

 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Complete loss or 
restricted access 
to fishing grounds 

 

Scallop fishery Moderate/Major  Moderate/Major 

Squid fishery Minor  Minor 

Crab and lobster 
fishery 

Minor  Minor 

Safety issues for 
fishing vessels 

All fishing 
vessels 

No safety risks for 
all operational 
infrastructure 
within designated 
safety/exclusion 
zones 

No safety risks for 
array and Offshore 
Export Cables 
providing 
appropriate post 
installation 
measures are 
completed 

 No safety risks 

Obstacles on the 
seabed post-
construction 

All fishing 
vessels 

No safety risks 
providing 
contractors adhere 
to requirements 

 No safety risks 
providing 
contractors adhere 
to requirements 

Increased 
steaming time to 
fishing grounds 

All fisheries Minor  Minor 

Displacement of 
fishing vessels into 
other areas 

Scallop fishery Moderate  Moderate 

Squid fishery Minor  Minor 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Crab and lobster 
fishery 

Minor  Minor 

Interference with 
fishing activities 
(navigational 
conflict) 

All fisheries Minor  Minor 

 

18.10.4 The Project in Conjunction with Other Developments  

305 A summary of the impacts, including mitigation and residual impacts, for the cumulative 

assessment of the Project in conjunction with other Developments is given in Table 18.35 

below.  

Table 18.35: Summary of Effects and Mitigation 

Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Direct temporary 
habitat 
disturbance - 
construction 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Negligible/Minor  Negligible/Minor 

Indirect 
disturbance as a 
result of sediment 
deposition and 
temporary 
increases in SSC - 
construction 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Barrier effects 
disturbance or 
physical injury 

Scallops Mortality/injury and 
behaviour = 
Negligible/Minor 

 
Mortality/injury 
and behaviour = 
Negligible/Minor 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

associated with 
construction noise 
- construction 

Nephrops Mortality/injury and 
behaviour = 
Negligible/Minor 

 
Mortality/injury 
and behaviour = 
Negligible/Minor 

Crab and lobster Mortality/injury and 
behaviour = 
Negligible/Minor 

 
Mortality/injury 
and behaviour = 
Negligible/Minor 

Squid Mortality, injury = 
Negligible/Minor; 
behaviour = Minor 

 
Mortality, injury = 
Negligible/Minor; 
behaviour = Minor 

Sea trout Mortality, injury = 
Negligible/Minor; 
behaviour = low 

 
Mortality, injury = 
Negligible/Minor; 
behaviour = low 

Salmon Mortality, injury = 
Minor/Moderate; 
behaviour = 
Moderate 

 

Mortality, injury = 
Minor/Moderate; 
behaviour = 
Moderate 

Long term loss of 
original habitat - 
operation 

Scallops Minor  Minor 

Nephrops Minor  Minor 

Crab and lobster Minor  Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Behavioural 
responses to EMF 
associated with 
cabling - 
operation 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Minor  Minor 

Salmon Moderate  Moderate 

Disturbance or 
physical injury 
associated with 
operational noise 
- operation 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 

Reduced fishing 
activity - 
operation 

Scallops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Nephrops Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Crab and lobster Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Squid Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Sea trout Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Salmon Negligible/Minor 
(+ve) 

 
Negligible/Minor 
(+ve) 

Creation of new 
habitat due to 
presence of 
infrastructure - 
operation 

Scallops Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Nephrops Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Crab and lobster Minor/Moderate 
(+ve) 

 
Minor/Moderate 
(+ve) 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon No impact  No impact 

Temporary habitat 
disturbance via 
O&M activities - 
operation 

Scallops Negligible/Minor  Negligible/Minor 

Nephrops Negligible/Minor  Negligible/Minor 

Crab and lobster Negligible/Minor  Negligible/Minor 

Squid Negligible/Minor  Negligible/Minor 

Sea trout Negligible/Minor  Negligible/Minor 

Salmon Minor/Moderate  Minor/Moderate 
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Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Temporary or 
complete loss or 
restricted access 
to fishing grounds 
- construction 

All fisheries Moderate  Moderate 

Temporary or 
complete loss or 
restricted access 
to fishing grounds 
- operation 

All fisheries Moderate  Moderate 

Safety issues for 
fishing vessels – 
construction 

All fisheries No safety risks 
where there are 
designated 
safety/exclusion 
zones 

 No safety risks 

Safety issues for 
fishing vessels – 
operation 

All fisheries No safety risks  No safety risks 

Obstacles on the 
seabed post-
construction 

All fishing 
vessels 

No safety risks 
providing 
contractors adhere 
to requirements 

 No safety risks 
providing 
contractors adhere 
to requirements 

Increased 
steaming time to 
fishing grounds - 
construction 

All fisheries Minor/Moderate  Minor/Moderate 

Increased 
steaming time to 
fishing grounds – 
operation 

All fisheries Minor  Minor 

Displacement of 
fishing vessels into 
other areas – 
construction 

All fisheries Moderate  Moderate 

Displacement of 
fishing vessels into 
other areas – 
operation 

 

All fisheries Moderate  Moderate 



Human Environment 
COMMERCIAL FISHERIES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

18 

117 of 118 

Effect Receptor 
Pre-Mitigation 

Effect 
Mitigation 

Post-Mitigation 
Effect 

Interference with 
fishing activities 
(navigational 
conflict) - 
construction 

Scallop fishery Minor  Minor 

Squid fishery Minor Minor 

Nephrops 
fishery 

Minor Minor 

Crab and lobster 
fishery 

Moderate/Major Defined 
navigational routes 
will be used by 
vessels. This will 
reduce the risk of 
disturbance to 
static gear.  

Minor 

Interference with 
fishing activities 
(navigational 
conflict) – 
operation 

All fisheries Minor  Minor 

 

 

  



Human Environment 
COMMERCIAL FISHERIES 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

18 

118 of 118 

References 

Cefas/MCEU (2004) Guidance Note for Environmental Impact Assessment in Respect of FEPA and CPA 

Requirements. Available from http://www.cefas.co.uk/publications/files/windfarm-guidance.pdf 

FTOWDG (2010) Scottish Offshore Wind Farms – East Coast. Discussion Document (2) – Approach to 

Cumulative Effects Assessment. Royal Haskoning. 

Great Britain Parliament (2012) Scallop Fishing (England) Order 2012 No. 2283, Parliamentary Under 

Secretary of State, Defra. 

IEEM (2010) Guidelines for ecological impact assessment in Britain and Ireland: Marine and coastal, 

Final Document. IEEM, 2010. 

International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA) (2008) 

Recommendation O-139 – The Marking of Man-made Offshore Structures, December 2008. 

IMO (1996) Protocol to the Convention on the Prevention of Marine Pollution by Dumping of Wastes 

and Other Matter, 1972 [Online]. Available at: 

http://www.imo.org/ourwork/environment/pollutionprevention/pages/1996-protocol-to-the-

convention-on-the-prevention-of-marine-pollution-by-dumping-of-wastes-and-other-matter,-

1972.aspx [Accessed 5 September 2012].Personal Communication (2010) Conversation with FMA. 

October 2010. 

Personal Communication (2011a) Conversation with FIR. 

Personal Communication (2011b) Consultation Meeting. 

Personal Communication (2011c) Conversation with Scallop Fisherman. 

Personal Communication(2011d) Conversation with Whitefish and Squid Fisherman. 

Personal Communication (2012a) Conversation with Scallop Industry Representative. 

Personal Communication (2012b) Conversation with Arbroath and Montrose Fishermen’s 

Association. April 2012. 

Scottish Parliament (2003) Salmon and Freshwater Fisheries (Consolidation) (Scotland) Act 2003. 

Available at: http://www.legislation.gov.uk/asp/2003/15/contents  

 

http://www.cefas.co.uk/publications/files/windfarm-guidance.pdf
http://www.imo.org/ourwork/environment/pollutionprevention/pages/1996-protocol-to-the-convention-on-the-prevention-of-marine-pollution-by-dumping-of-wastes-and-other-matter,-1972.aspx
http://www.imo.org/ourwork/environment/pollutionprevention/pages/1996-protocol-to-the-convention-on-the-prevention-of-marine-pollution-by-dumping-of-wastes-and-other-matter,-1972.aspx
http://www.imo.org/ourwork/environment/pollutionprevention/pages/1996-protocol-to-the-convention-on-the-prevention-of-marine-pollution-by-dumping-of-wastes-and-other-matter,-1972.aspx
http://www.legislation.gov.uk/asp/2003/15/contents


Human Environment 
SHIPPING AND NAVIGATION 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

19 

i  

Contents 

Contents ...................................................................................................................................... i 

List of Tables ............................................................................................................................... iii 

List of Figures .............................................................................................................................. iii 

Glossary .................................................................................................................................... iv 

Abbreviations and Acronyms ........................................................................................................ v 

19 Shipping and Navigation ............................................................................................... 1 

19.1 Introduction ................................................................................................................. 1 

19.2 Consultation ................................................................................................................. 2 

19.3 Design Envelope and Embedded Mitigation ................................................................... 6 

19.3.1 Design Envelope ..................................................................................................................... 6 

19.3.2 Embedded Mitigation Measures .......................................................................................... 11 

19.4 Assessment Methodology ........................................................................................... 11 

19.4.1 Methodology ........................................................................................................................ 11 

19.4.2 Guidance and Methods ........................................................................................................ 15 

19.4.3 Information Gaps and Limitations ........................................................................................ 16 

19.5 Baseline Environment ................................................................................................. 16 

19.5.1 Baseline Development Area ................................................................................................. 16 

19.5.2 Baseline Offshore Export Cable Corridor .............................................................................. 30 

19.5.3 Baseline without the Project ................................................................................................ 42 

19.6 Impact Assessment - Development Area ...................................................................... 42 

19.6.1 Effects of Construction ......................................................................................................... 42 

19.6.2 Effects of Operation and Maintenance ................................................................................ 45 

19.6.3 Effects of Decommissioning ................................................................................................. 49 

19.7 Impact Assessment - Offshore Export Cable Corridor ................................................... 49 

19.7.1 Effects during Installation ..................................................................................................... 49 

19.7.2 Effects of Operation and Maintenance ................................................................................ 51 

19.7.3 Effects of Decommissioning ................................................................................................. 53 

19.8 Impact Interactions ..................................................................................................... 54 

19.9 Cumulative Impacts .................................................................................................... 54 

19.9.1 Effects of Construction ......................................................................................................... 54 

19.9.2 Effects of Operation and Maintenance ................................................................................ 57 

19.9.3 Effects of Decommissioning ................................................................................................. 60 



Human Environment 
SHIPPING AND NAVIGATION 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

19 

ii  

19.10 Mitigation ................................................................................................................... 61 

19.10.1 Development Area ................................................................................................................ 61 

19.10.2 Offshore Export Cable Corridor ............................................................................................ 62 

19.11 Residual Effects ........................................................................................................... 63 

19.11.1 Development Area ................................................................................................................ 63 

19.11.2 Offshore Export Cable Corridor ............................................................................................ 66 

19.11.3 Cumulative Summary Table .................................................................................................. 68 

19.12 Summary .................................................................................................................... 71 

References ................................................................................................................................. 73 

 

  



Human Environment 
SHIPPING AND NAVIGATION 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

19 

iii  

List of Tables 

Table 19.1: Scoping and Consultation Responses ................................................................................... 2 

Table 19.2: Worst Case Scenario - Development Area ........................................................................... 7 

Table 19.3: Worst Case Scenario - Offshore Export Cable Corridor ....................................................... 9 

Table 19.4: Sensitivity Definitions ......................................................................................................... 13 

Table 19.5: Magnitude Definitions ....................................................................................................... 14 

Table 19.6 Assessment Matrix .............................................................................................................. 15 

Table 19.7: Description of Main Commercial Shipping Routes ............................................................ 24 

Table 19.8: Summary of Additional Monitoring and Mitigation Measures .......................................... 61 

Table 19.9: Summary of Monitoring and Additional Mitigation Measures .......................................... 62 

Table 19.10: Summary of Effects and Mitigation ................................................................................. 63 

Table 19.11: Summary of Effects and Mitigation – Offshore Export Cable .......................................... 66 

Table 19.12: Summary of Effects and Mitigation ................................................................................. 69 

 

List of Figures 

Figure 19.1: Worst Case Inch Cape Structures Layout .......................................................................... 10 

Figure 19.2: Survey Vessel Tracks (28 Days) ......................................................................................... 18 

Figure 19.3: Navigational Features in Proximity to Development Area ............................................... 19 

Figure 19.4: AIS Data Excluding Temporary Traffic (28 Day Survey Period) ......................................... 22 

Figure 19.5: Main Commercial Shipping Routes ................................................................................... 23 

Figure 19.6: Radar Data (28 Day Survey Period) ................................................................................... 25 

Figure 19.7: Fishing Vessels Recorded on AIS and Radar (28 Day Survey Period) ................................ 26 

Figure 19.8: Recreational Vessels Recorded on AIS and Radar (28 Day Survey Period) ....................... 28 

Figure 19.9: Anchorage Areas Relative to the Offshore Export Cable Corridor ................................... 31 

Figure 19.10: AIS Data Excluding Temporary Traffic (28 Day Survey Period January/February 2011). 32 

Figure 19.11: AIS Data Excluding Temporary Traffic (28 Day Survey Period May 2012) ...................... 33 

Figure 19.12: Fishing Vessels (28 Day Survey Period January/February 2011) .................................... 36 

Figure 19.13: Fishing Vessels (28 Day Survey Period May 2012) .......................................................... 37 

Figure 19.14: Fishing Vessel Sightings Data for Offshore Export Cable Corridor (2005-2009) ............. 38 

Figure 19.15: Fishing Vessel Satellite Data for Offshore Export Cable Corridor (2009)........................ 39 

Figure 19.16: Recreational Vessels (28 Day Survey Period May 2012) ................................................. 41 

 

  



Human Environment 
SHIPPING AND NAVIGATION 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

19 

iv  

Glossary 

Allision The act of striking or collision of a moving vessel against a stationary object. 

Automatic 
Identification System 
(AIS) 

Automatic Identification System. A system by which vessels automatically 
broadcast their identity, key statistics e.g. length, brief navigation details e.g. 
location, destination, speed and current status e.g. survey. 

Broadly Acceptable Risks in this category are ‘low risk’ and generally regarded as insignificant and 
suitably controlled. There is not usually a requirement for any further action 
to be taken for risks in this category. 

Collision The act or process of colliding (crashing) between two moving objects. 

Marine 
Environmental High 
Risk Area (MEHRA) 

Areas in UK coastal waters where ships' masters are advised of the need to 
exercise more caution than usual i.e. crossing areas of high environmental 
sensitivity where there is a risk of pollution from merchant shipping. 

Marine Guidance 
Note 

A system of guidance notes issued by the Maritime and Coastguard Agency 
which provide significant advice relating to the improvement of the safety of 
shipping and of life at sea, and to prevent or minimise pollution from 
shipping. 

Mitigation Actions which may include process or design to avoid/reduce/remedy or 
compensate for adverse impacts of a development.     

Not Under 
Command (NUC) 

Under Part A of the International Regulations for Preventing Collisions at Sea 
(COLREGS), the term “vessel not under command” means a vessel which 
through some exceptional circumstance is unable to manoeuvre as required 
by these Rules and is therefore unable to keep out of the way of another 
vessel. 

Radar Radio Detection And Ranging - an object-detection system which uses radio 
waves to determine the range, altitude, direction or speed of objects. 

Safety Zone A marine zone demarcated for the purposes of safety around a possibly 
hazardous installation or works / construction area. It may exclude other 
vessels. 

Tolerable Risks in this category are ‘intermediate risk’ and risk reduction measures 
should be put in place to reduce their level of risk. Risks in the ‘tolerable’ 
category should be periodically reviewed to ensure they are being kept ‘as 
low as reasonably practicable’ (ALARP).   

Unacceptable Risks in this category are ‘high risk’ and the activity should be ruled out unless 
modifications can be made to reduce the risk ranking. 
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Abbreviations and Acronyms 

AIS Automatic Identification System 

ALB All-weather Lifeboat 

AtoN Aid to Navigation 

EU European Union 

FTOWDG Forth and Tay Offshore Wind Developers Group 

GIS Geographical Information System 

GT Gross Tonnage 

IEC International Electrotechnical Commission 

km Kilometre 

m Metre 

MAIB Marine Accident Investigation Branch 

MCA Maritime and Coastguard Agency 

MEHRA Marine Environmental High Risk Area 

nm Nautical Mile 

NLB Northern Lighthouse Board 

NRA Navigational Risk Assessment 

RNLI Royal National Lifeboat Institution 

RYA Royal Yachting Association 

SFI Sea Fisheries Inspectorate 

STW Scottish Territorial Waters 

UK United Kingdom 

UKHO United Kingdom Hydrographic Office 
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19 Shipping and Navigation  

19.1 Introduction  

1 This chapter assesses the navigational risk predicted to result from the Inch Cape Offshore 

Wind Farm and associated Offshore Transmission Works (OfTW) and summarises the 

findings of the Navigational Risk Assessment (NRA) which details baseline vessel activity and 

navigational features in proximity to the Development Area and Offshore Export Cable 

Corridor.  

2 This chapter is supported by the baseline assessment which can be found in: 

 Appendix 19A: NRA Development Area; and  

 Appendix 19B: NRA Offshore Export Cable Corridor.  

3 The NRA is a requirement of shipping and navigation regulators (see Section 19A.1 in 

Appendix 19A) and forms the technical baseline which is used to make an assessment as part 

of this chapter. Both Appendices 19A and 19B follow required guidance including Maritime 

and Coastguard Agency (MCA) Marine Guidance Note (MGN) 371 and the Department of 

Trade and Industry (DTI), Department for Transport (DfT) and MCA publication, ‘Guidance on 

the Assessment of the Impact of Offshore Wind Farms: Methodology for Assessing the 

Marine Navigational Safety Risks of Offshore Wind Farms’ (2005). Appendix 19A is 

accompanied by four Annexes (19A.1-19A.4) which are: 

  ‘Regular Operator Consultation;’ 

 ‘Consequences Assessment Report’; 

 ‘Hazard Log’ (outputs of the hazard workshop); and  

  ‘MGN and Methodology Checklist’.  

The effects of the Wind Farm and OfTW on recreational activities other than their 

navigational aspects are dealt with separately in Chapter 21: Other Human Considerations. 

This chapter also shares direct linkages with the following chapters and makes reference to 

their content where relevant: 

 Chapter 18: Commercial Fisheries;  

 Chapter 22: Socioeconomics and tourism; and  

 Chapter 23: Summary.  

4 Reference to Inch Cape Structures within this chapter refers to Wind Turbine Generators 

(WTGs), Offshore Substation Platforms (OSPs) and Meteorological Mast Structures (met 

masts). 
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19.2 Consultation 

5 Key marine and navigational stakeholders were consulted during the scoping phase of the 

Inch Cape Offshore Wind Farm and subsequently as part of the NRA and Environmental 

Impact Assessment (EIA) processes in relation to the Wind Farm and the OfTW. Table 19.1 

provides a summary of the consultation relevant to shipping and navigation. Consultation 

was also undertaken during a ‘hazard workshop’ held in September 2012, which is discussed 

further in Section 19.4.1. 

6 A regional assessment was undertaken in 2011 as part of the Forth and Tay Offshore 

Developers Group (FTOWDG) to look at cumulative impacts within the area associated with 

the full development of the Firth of Forth Zone 2, Neart Na Gaoithe and Inch Cape Offshore 

Wind Farms. This regional assessment was used as background information for the 

cumulative assessment. It is acknowledged that there is the potential for further wind farms 

within the Forth Round 3 zone which could increase the cumulative effects. The regions 

which they could be built in (Phases 2 and 3) are highlighted in Appendix 19A, Figure 19A.69.  

It was agreed with stakeholders (MCA, DfT, CoS, NLB and Scottish RYA) that there is 

currently insufficient site boundary and project parameter information on which to base 

assessment of the effects of the latter phases of development in the Round 3 Zone. 

7 Full detail of consultation responses can be found within Section 19.A.4 of Appendix 19A and 

Section 19B.4 of Appendix 19B. 

Table 19.1: Scoping and Consultation Responses 

Consultee Scoping/Consultation Response Project Response 

MCA (Scoping 
Opinion) 

The Environmental Statement (ES) should 
supply detail on the possible impact on 
navigational issues for both Commercial and 
Recreational craft. 

Commercial and Recreational craft 
has been assessed in Section 
19A.15.7 of Appendix 19A and 
Sections 19.6 to 19.9. 

The traffic survey should include all vessel 
types and cover a period of at least 28 days to 
take seasonal variations in traffic patterns into 
account. 

Two AIS and Radar maritime 28 
days data were collected see 
Section 19A.15 of Appendix 19A. 

The NRA should be submitted in accordance 
with Marine Guidance Note (MGN) 371 (and 
372) and the DTI/DfT/MCA Methodology for 
Assessing the Marine Navigational Safety Risks 
of Offshore Wind Farms. 

The NRA has been undertaken in 
accordance with MGN 371 and with 
DTI/DfT/MCA Methodology. 

 

Cumulative and in-combination effects require 
serious consideration (particularly those arising 
from adjacent wind farm proposals). 

Cumulative impacts have been 
assessed in Section 19A.22 in 
Appendix 19A and Section 19.9. 

Northern 
Lighthouse 
Board (NLB) 
(Scoping 
Opinion) 

Notices to Mariners, Radio Navigation Warning 
and publication in appropriate bulletins will be 
required, stating the nature and timescale of 
work being carried out.  

Inch Cape Offshore Limited (ICOL) 
will undertake a comprehensive 
system of information 
promulgation. See Section 19A.19.1 
of Appendix 19A and Section 19.10. 
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Consultee Scoping/Consultation Response Project Response 

Marking and lighting will be based on IALA 
Recommendation O-139. All marking and 
lighting will require the statutory sanction of 
NLB prior to deployment. 

Lighting and marking will be agreed 
in consultation with NLB and in line 
with O-139. See Section 19A.19.1 of 
Appendix 19A and Section 19.10. 

Royal Yachting 
Association 
(RYA) (Scoping 
Opinion) 

The ‘RYA Position Statement on Offshore 
Renewable Energy Development’ should be 
consulted for the RYA’s concerns on offshore 
energy developments and recreational 
boating. 

The RYAs position statement has 
been considered within the NRA. 

 

Ports and 
Harbours 
(Scoping 
Opinion) 

The Development Area is placed in a busy 
shipping channel and the NRA should fully 
explore the impacts associated with diverted 
shipping.  

Particular attention should be paid to the 
cumulative and in-combination effects as there 
are several other offshore wind farms in the 
area. 

The NRA assesses rerouting and 
deviations both in isolation and 
cumulatively. 

 

Chamber of 
Shipping (CoS) 
(Scoping 
Opinion) 

The location is in direct conflict with shipping 
traffic/movement and the Wind Farm could 
pose a serious threat to safety and trade. 

Impacts have been assessed within 
the NRA including reroutes and 
deviations. 

Any development would have to ensure that 
no direct or indirect route is blocked as a 
result. 

A marine traffic survey has been 
undertaken and deviations 
estimated in Section 19A.16 of 
Appendix 19A. 

Navigation safety is of paramount importance 
when considering the development of a wind 
farm. Guidance documents should be applied 
in consultation with the Chamber of Shipping. 

Required marine guidance has been 
used – see Section 19A.2 of 
Appendix 19A. 

The traffic survey should incorporate AIS and 
radar covering at least 28 days in the 12/24 
months before submission.  

The potential for cumulative effects will have 
to be carefully assessed. 

Traffic surveys are detailed in 
Sections 19A.7 and 19B.7 of 
Appendices 19A and 19B 
respectively. 

Mitigations need to be considered so that the 
Wind Farm has minimal impact on shipping 
operations and safety of mariner. 

Mitigations are detailed in Section 
19.10 

Scottish Canoe 
Association 
(Scoping 
Opinion) 

Given the distance out to sea, this is not an 
area where sea kayakers would venture into. 

Noted. 

The Wind Farm should not have any significant 
impact on tidal flows and sediment deposition 
close to shore where small recreational boats 
such as kayaks could be affected. 

See Metocean Data in Section 
19A.11 of Appendix 19A and 
Chapter 10: Metocean & Coastal 
Processes 
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Consultee Scoping/Consultation Response Project Response 

Forth Ports 
Ltd (June 
2012) 

Forth Ports expressed no concerns with the 
cable passing to the north or the south of the 
designated anchorage berths within the Firth 
of Forth. 

Emergency anchoring should be considered 
but this is not a concern if the cable is 
protected or buried. 

No concerns were raised over the inshore 
(towards the shore line in shallow waters) 
Offshore Export Cable Corridor option. 

Any disruption to port operations during 
installation should be discussed with Forth 
Ports prior to operations being carried out. 

Offshore Export Cable Corridor 
amended to avoid passing north of 
anchorage circles following 
consultations.  

Anchoring has been considered 
within Appendix 19A. 

 

Noted. 
 

 

ICOL will discuss with Forth Ports 
prior to operations being carried 
out. 

Montrose Port 
(September 
2012) 

Following consultation with NLB, consultation 
was sought to identify any hazardous traffic 
movements within the area.  

Montrose confirmed that no gas carriers visit 
the port and the only vessel carrying large 
hazardous liquids was the Big Orange, a well 
stimulation vessel. 

Montrose port expressed no concerns over the 
project. 

 

Noted. 

NLB (October 
2012) 

No concerns were raised on (Wind Turbine 
Generator (WTG) selection for the 
Development Area. A decommissioning plan 
will have to consider the removal of large 
gravity base foundations if used. 

The NRA has been undertaken 
based on an indicative worst case 
layout using the information that 
was available at the time. 

Extreme peripheral structures should be 
avoided. The eastern most tip of the 
Development Area should aid navigational 
safety. 

Further consultation will be 
undertaken following consent and 
design of layout. 

NLB is content with the cumulative assessment 
for the area. The 5 nm gap between Firth of 
Forth Phase 1 (Alpha and Bravo) and the 
Development Area is a suitable distance for 
safe navigation. 

Noted. 

Lighting and marking will be defined once a 
final WTG layout has been decided. 

Noted. 

Buoyage will be considered for construction 
but is unlikely for operation. 

Noted. 

Chamber of 
Shipping 
(October 
2012) 

Concerns were raised over the way that 
cumulative assessments would be undertaken. 
It was confirmed that Firth of Forth Phase 1 
(Alpha and Bravo), Neart na Gaoithe and Inch 
Cape will be considered within the NRA. 

 

 

 

Noted, NRA has been undertaken 
using known project information 
only; cumulative assessment 
considers Inch Cape, Neart na 
Gaoithe and Firth of Forth Phase 1 
(Alpha and Bravo) Wind Farms.  
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Consultee Scoping/Consultation Response Project Response 

The CoS would like to see the eastern 
boundary flattened or sloped to reduce the 
area sterilised by the Development Area (to 
the north of the foot). If this is not possible, 
then other mitigations should be considered. 

It is not possible to flatten the 
eastern boundary without adversely 
affecting the whole Development 
Area. Additional navigation aids 
may be considered if required. 

It is preferential to leave a navigable gap 
between Firth of Forth Phase 1and 
Development Area for deviations. 

Noted. 

MCA (October 
2012) 

MCA confirmed that blade clearance would 
remain at 22 metres above Mean High Water 
Springs (MHWS) but encourages developers to 
achieve Highest Astronomical Tide (HAT) 
where possible. 

NRA has been under taken as per 
MGN 371. 

 

 MCA stated that mixed arrays could cause 
visual confusion for the mariner.  

Noted, NRA has been undertaken 
using known project information 
only; cumulative assessment 
considers Inch Cape, Neart na 
Gaoithe and Firth of Forth Phase 1 – 
Alpha and Bravo. 

 MCA raised the issue which recently occurred 
where the method of cable protection used on 
an export cable significantly reduced water 
depths.  

See Section 19.10 for mitigations. 
Inch Cape confirmed that 
navigational safety would be 
considered when considering burial 
and/or protection methods to avoid 
this situation. 

MCA (October 
2012) 

MCA noted that traffic levels in the area were 
low, when compared to other areas around the 
UK.  

Noted 

 MCA considered a realistic cumulative scenario 
to assess Neart na Gaoithe, Inch Cape and Firth 
of Forth Phase 1 (Alpha and Bravo) within the 
NRA. MCA confirmed that they were 
comfortable with this scenario being assessed 
and agreed it was unrealistic to consider 
developments that hadn’t yet been defined 
within Forth Round 3 Zone 2. 

See Section 19.7 for cumulative 
impact assessment. 

 

 Overall the MCA had no issues with the 
cumulative scenario assessed (Forth Phase 1 
Alpha and Bravo, Neart na Gaoithe and Inch 
Cape). 

Cumulative scenarios are discussed 
in Section 19.7. 

 MCA noted that management of local issues 
was important. 

Noted. 

RYA Scotland 
(SYRA) 
(October 
2012) 

RYA (SYRA) considered it a realistic cumulative 
scenario to assess Neart na Gaoithe, Inch Cape 
and Firth of Forth Phase 1 (Alpha and Bravo) 
only within NRA. They also considered that it 
did not present any significant issues for 
recreational craft. SRYA noted that the main 
recreational route likely to pass through the 
area was vessels transiting to and from the 
Caledonian Canal via Peterhead and Blyth. 

Noted, NRA has been undertaken 
using available information from 
neighbouring project developers; 
cumulative assessment considers 
Inch Cape, Neart na Gaoithe and 
Firth of Forth Phase One – Alpha 
and Bravo. 
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Consultee Scoping/Consultation Response Project Response 

SRYA stated that the development would be 
another consideration for vessels passage 
planning. SRYA noted that site layout was 
important but that alignment was less so. 
Worst case is considered to be random 
patterns.  

 

8 Consultation on navigational issues was also undertaken as part of the FTOWDG regional 

work. 

9 Consultations undertaken as part of the FTOWDG are detailed within Section 19A.14.2 of 

Appendix 19A.  

10 The information received through this consultation, together with the formal Scoping 

Opinion and recognised best practice, has informed the methodology and scope for the 

assessment of the impacts on shipping, navigation and safety presented in the NRAs and 

summarised in this chapter. 

19.3 Design Envelope and Embedded Mitigation 

19.3.1 Design Envelope 

11 The potential development parameters and scenarios are defined as a Design Envelope and 

presented in Chapter 7: Description of Development. The assessment of potential impacts on 

shipping, navigation and safety is based upon the ‘worst case scenario’ as identified from the 

Design Envelope, and is specific to the potential impacts assessed in this chapter.  

12 Key parameters for the worst case scenario, within the Development Area, for each 

potential impact are detailed in Table 19.2 below. For this assessment these include 

consideration of the installation of the maximum number of WTGs with the largest jacket 

foundation (i.e. maximum loss of navigable sea area). This is based on the assumption that 

there will be increased potential for collisions when there are more and larger structures in 

place. The effects of the met masts and the OSPs (in indicative locations on the periphery of 

the Development Area where they are most exposed) have also been modelled. The worst 

case position of WTGs and the other structures considered in the assessment is presented in 

Figure 19.1. 

13 In addition to the single met mast modelled it is noted that up to two additional met masts 

could be installed within the Development Area. The location of these potential additional 

met masts will be confirmed when a final Wind Farm layout has been defined. For the 

purposes of this assessment they have been considered since they would interchange with a 

WTG in any assessed location shown in Figure 19.1.  

14 For the Offshore Export Cable Corridor, the worst case scenario (Table 19.3) assumes that up 

to six cables will run over a distance of approximately 83 km between the Development Area 
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and the cable landfall options. The Export Cables will either be buried to a depth of up to 

three metres (target depth one metre) or protected where they cannot be buried. For the 

purposes of assessment it has been assumed that some portions of cable may become 

exposed over time and represent a snagging risk for vessels' anchors and fishing gear. 

Table 19.2: Worst Case Scenario - Development Area 

Potential Impact Design Envelope Scenario Assessed  

Construction (and Decommissioning) 

Construction activities in the 
Development Area may affect 
existing marine transit routes, 
resulting in deviation and 
increasing journey times. 

There will be increased transit times and distances when 
vessels are required to deviate from their main routes to 
avoid construction works.  

Presence of construction vessels 
and the displacement of existing 
vessel transit routes may adversely 
increase encounters and therefore 
lead to increased vessel to vessel 
collision risk.  

For vessels on these routes there will be an increased vessel 
to vessel collision risk during construction works due to the 
increased number of vessels (jack-ups, barges, motherships 
and transfer vessels) working within the Development Area 
and associated with the installation of Inch Cape Structures.  
Vessels could be required to deviate from their main routes 
to avoid construction works which could lead to an increased 
number of vessels on these routes. 

Presence of partially constructed 
Inch Cape Structures in previously 
open sea areas may adversely 
create vessel to structure allision 
risk.  

Partially constructed WTGs not marked or mitigated against 
collision for extended periods i.e. not marked with 
navigational aids. 

Commercial fishing vessel gear 
snagging and/or allision due to the 
presence of partially constructed 
structures in the Development 
Area.  

Partially constructed WTGs not marked or mitigated against 
collision for extended periods i.e. not marked with 
navigational aids which may cause additional gear interaction 
with the Inch Cape Structures, including increased snagging 
risk for commercial fishing. 

Increased vessel to vessel collision 
risk on recreational vessels.  

Increased number of vessels working within the Development 
Area and associated with the installation of Inch Cape 
Structures. This includes both collision with the construction 
vessel and collision with another recreational vessel. The 
displacement of commercial vessels and commercial fishing 
vessels into areas transited by recreational vessels could 
further increase this risk. 

Creation of vessel to Inch Cape 
Structure allision risk on 
Recreational Vessels 

Partially constructed WTGs not marked or mitigated against 
collision for extended periods i.e. not marked with 
navigational aids. These effects are increased during periods 
of bad weather, particularly when visibility is reduced by fog. 

Operation 

Physical presence of Inch Cape 
Structures may displace 
commercial shipping, fishing 
vessels and recreational vessels 
leading to increased deviations and 
effects on vessel transit time.  

There will be increased transit times and distances when 
vessels are required to deviate from their main routes due to 
the physical presence of Inch Cape Structures.  
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Potential Impact Design Envelope Scenario Assessed  

Physical presence of Inch Cape 
Structures may displace 
commercial shipping, fishing 
vessels and recreational vessels 
leading to an increase in 
encounters and therefore vessel to 
vessel collision risk.  

The following presents the largest area and maximum 
geometric factor for collision risk and creating the maximum 
number of routes to encounter another vessel or structure 
including vessels not under command: 

 213 WTGs with irregular layout 

 Micro sitting +/- 50 m 

 Closest Average Downwind Spacing of 820 m 

 Closest Average Crosswind Spacing of 820 m 

 Jacket Foundation for WTGs and met mast: 

o 30 m x 30 m dimension at sea level for WTGs and 
met mast.  

o 100 m x 100 m dimension at sea level for OSPs 

 Minimum air draft of WTGs – 22 m above HAT 

 Minimum Under Keel Clearance of Inch Cape Structures -  
four metres below HAT 

Physical presence of Inch Cape 
Structures may cause an additional 
vessel to structure allision risk for 
commercial shipping, fishing 
vessels and recreational vessels 
and wind farm operators. 

Physical presence of Inch Cape 
Structures may cause adverse 
interference with Marine Radar 
Systems.  

Implications on the response 
capability of emergency 
responders. 

The presence of the Inch Cape Structures has the potential to 
increase the need for emergency response activities and 
restrict access to casualties within the Development Area. 
However, Inch Cape Structures may also aid emergency 
response by providing a place of refuge and a point of 
reference.  

Physical presence of inter array 
cables may cause additional anchor 
snagging risk for commercial 
vessels and commercial fishing 
vessels. 

The main effect will be for those vessels anchoring in close 
proximity to the cable, or those required to do so in an 
emergency situation, such as machinery failure. The following 
presents the worst case scenarios involving the Development 
Area: 

• Burial of 0 m with cable protection 

• Inter-array cabling length – 353 km 

• Longest installation period, simultaneous operation 
and over maximum area. 
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Table 19.3: Worst Case Scenario - Offshore Export Cable Corridor 

Potential Impact Design Envelope Scenario Assessed  

Installation 

Presence of installation vessels and 
the displacement of existing vessel 
transit routes may adversely 
increase encounters and therefore 
lead to increased vessel to vessel 
collision risk.  

For vessels on these routes there will be an increased vessel to 
vessel collision risk due to the increased number of installation 
vessels. 

Commercial fishing vessel gear 
snagging on structures or Offshore 
Export Cables. 

Fishing vessels could potentially snag their gear on partially 
installed or not yet buried Offshore Export Cables, leading to 
damage to the vessel and the cable. 

Operation 

Physical presence of Offshore 
Export Cables may cause additional 
anchor snagging risk for commercial 
vessels and commercial fishing 
vessels.  

The main effect will be for those vessels anchoring in close 
proximity to the Offshore Export Cables, or those required to 
do so in an emergency situation, such as machinery failure. 
The following presents the worst case scenarios involving the 
Offshore Export Cables: 

 Burial of 0 m with cable protection 

 Offshore Export Cabling length – Up to 6 x 83 km 

 Longest installation period, simultaneous operation and 

over maximum area. 

Physical presence of Offshore 
Export Cables may cause 
electromagnetic interference for 
vessels using magnetic compasses.  

Compass deviations are greatest in water depths less than five 
metres and where the cable is not buried. DC cables have been 
assessed. 
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Figure 19.1: Worst Case Inch Cape Structures Layout 
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19.3.2 Embedded Mitigation Measures 

15 The assessment of effects on shipping, navigation and safety has taken account of the 

following Embedded Mitigation measures: 

 WTGs will be designed in accordance with Marine Guidance Note (MGN) 371 (MCA, 

2008a) and procedures put in place for generator shut down and other operational 

requirements in emergency situations to reduce impacts on Search and Rescue (SAR) 

provision. 

 Safety and Exclusion Zones are described in Section 7.13. For the purposes of this 

assessment it has been assumed that a 500 m ‘rolling’ safety / exclusion zone around 

working areas during construction, decommissioning and major maintenance activities 

to exclude vessels not associated with the works, will be enforced. Consultation will be 

undertaken with relevant stakeholders to ensure effective implementation and 

management of safety / exclusion zones. 

 The Inch Cape Structures will be marked on relevant United Kingdom Hydrographic 

Office (UKHO) admiralty charts. The Offshore Export Cable will also be charted, although 

whether the inter-array cables are shown will depend on the scale of the chart. 

 Inch Cape Structures will be marked and lit in accordance with International Association 

of Lighthouse Authorities (IALA) Recommendation O-139 on the Marking of Man-Made 

Offshore Structures (IALA, 2008). The final lighting and marking scheme will be agreed 

with the relevant stakeholders prior to construction. 

 WTGs will be designed and constructed to ensure that the minimum rotor blade 

clearance is at least 22 m above HAT.  

 An Emergency Response Co-operation Plan (ERCoP) will be established for the Project 

and put in place for the construction, operation and decommissioning stages. The ERCoP 

will be based on the MCA template and prepared in consultation with the MCA Search 

and Rescue and Navigation Safety Branches. 

 Cables will be suitably buried or will be protected by other means when burial is not 

practicable. This will reduce the risk of snagging, and will reduce the potential for 

impacts relating to Electro Magnetic Fields (EMF). Consultation will be undertaken with 

appropriate stakeholders to ensure minimum draft requirements are considered. These 

measures would be delivered as part of the Project (see Appendix 7A: Draft 

Environmental Management Plan). 

19.4 Assessment Methodology 

19.4.1 Methodology 

16 The marine traffic surveys, desk-based research and consultation undertaken as part of the 

baseline assessment allowed for the identification of higher risk areas. As part of the 

Navigational Risk Assessment process a Formal Safety Assessment (FSA) was carried out in 

line with the International Maritime Organisation (IMO) FSA Process (IMO, 2002) and 
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DTI/DfT/MCA guidance (DTI/DfT/MCA, 2005). The FSA process is described in more detail 

and illustrated in Appendix 19A. 

17 The impact assessment in this chapter assesses the following sections of the formal safety 

assessment process undertaken as part of the NRA: 

 Hazard log and risk ranking (see ‘Hazard Workshop’ section below); 

 Quantified navigational risk assessment for selected hazards; 

 Base case and future case risk levels assessed for selected hazards; 

 Emergency response review; and 

 Assessment of mitigation measures. 

18 The main part of the impact assessment covers the potential effects to commercial vessels, 

fishing vessels and recreational vessels from the construction/installation and presence of 

Inch Cape Structures within the Development Area and the Offshore Export Cable. The 

effects on emergency response, marine radar systems and navigational equipment are 

assessed for the operational phase only. 

Hazard Workshop 

19 As part of the NRA, a hazard workshop was held in September 2012 with maritime 

stakeholders to gain local knowledge and expert opinion and create a project-specific hazard 

log (Annex 19A.3).  

20 Of the hazards discussed at the workshop; nineteen, for the most likely outcome, were 

broadly acceptable and nine were in the tolerable region. When the worst case 

consequences were assessed, all twenty eight of the risks were in the tolerable region. No 

risks were assessed as being unacceptable. The definitions of broadly acceptable, tolerable 

and unacceptable are as follows: 

 Broadly Acceptable: Risk acceptable with no additional mitigation measures or 

monitoring required above industry standard risk reduction measures. 

 Tolerable: Risk acceptable with suitable and sufficient mitigation measures and 

monitoring in place. 

 Unacceptable: Risk mitigation or design modification required. 

21 The outcomes of the hazard workshop were fed into the FSA process to identify the effects 

associated with the Project. 

Environmental Impact Assessment 

22 The NRA and FSA process have been used to inform the EIA. This assessment considered 

effects on shipping and navigation, considering the nature, duration, magnitude and 

significance of effects arising from the Wind Farm and OfTW during both construction and 

operational phases. The definitions of sensitivity and magnitude are described below. The 

methodology has been made specific for shipping and navigation receptors where required.  
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Sensitivity 

23 A shipping and navigation receptor can only be sensitive if there is a pathway through which 

an effect can be transmitted between the source activity and the receptor. When a receptor 

is exposed to an effect, the overall sensitivity of the receptor is determined and the process 

incorporates a degree of subjectivity. Sensitivity assessments for shipping and navigation 

receptors used the following baseline data, in line with expert opinion, to assess: 

 Outputs of the hazard workshop; 

 Level of stakeholder concern; 

 Time and/or distance of deviation; 

 Number of transits of specific vessel and/or vessel type; and 

 Lessons learnt from existing offshore wind developments. 

24 Table 19.4 gives the definitions of sensitivity used in this chapter. 

Table 19.4: Sensitivity Definitions 

Sensitivity Definition 

Low Limited impacts through the operational life or minor temporary effects on 
tolerance, but not resulting in damage to vessels or injury to personnel; 

Limited commercial effects; and 

Ability to adapt to majority or all of new effects. 

Moderate Present through the operational life or temporary effects on tolerance, 
resulting in minor damage to vessel or structure; 

Medium level of commercial effects potentially resulting in permanent 
effects on business operations; and 

Ability to partially adapt to new effects. 

High  Present through the operational life or temporary effects on tolerance, 
resulting in injury or loss of life to personnel and/or damage to vessel or 
structure; 

High level of commercial effects potentially resulting in permanent effects 
on business operations; and 

Limited or very limited ability to adapt to new effects. 

 

Magnitude 

25 Determining the overall magnitude of shipping and navigation effects were based on expert 

opinion and professional judgement in combination with baseline data and assessments 

already undertaken in the NRA including: 

 Consultation feedback from stakeholders and regular operators; 

 Outputs of the Hazard Workshop; 

 Lessons learnt or research from previous developments especially effects associated 

with navigation and communication, where physical modelling is not available; 

 Results of collision risk modelling in comparison with UK averages; and 
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 Analysis of baseline data where low confidence in data availability or clear evidence of 

effect (i.e. deviations) have been identified. 

26 When assessing the magnitude of an effect, the geographical extent, the duration and the 

frequency of occurrence were all considered. 

27 Table 19.5 gives the definitions of magnitude used in this chapter. 

Table 19.5: Magnitude Definitions 

Magnitude Definition 

Negligible Small temporary deviation of shipping routes; 

Temporary effect on area of construction or limited area; 

Extremely unlikely probability of occurrence; and 

Very low degree of change from baseline conditions. 

Low Small deviation for the operational phase of the Project or large temporary 
deviation of shipping routes; 

Temporary effect on receptors in Development Area and Offshore Export 
Cable Corridor; 

Unlikely or very unlikely probability of occurrence; and 

Low degree of change from baseline conditions. 

Moderate Permanent deviation for the operation phase of the Project or large 
temporary deviation of shipping routes; 

Permanent effect, during the operational phase of the Project, on receptors 
in Development Area and Offshore Export Cable Corridor; 

Medium probability of occurrence; and 

Medium degree of change from baseline conditions. 

High Permanent deviation throughout operation phase on or large temporary 
deviation of shipping routes (including international); 

Present for the operational phase of the Project on receptors in the vicinity 
of Development Area and Offshore Export Cable Corridor (including wider 
Firth of Forth and Firth of Tay area); 

Likely or extremely likely probability of occurrence; and 

High or very high degree of change from baseline conditions. 
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Significance 

28 The assessment of significance of each potential effect has been based on the sensitivity of 

receptors and the magnitude of effects, using the following risk matrix in Table 19.6. For the 

purposes of this assessment those residual positive and negative effects indicated as major 

and moderate/major are considered significant.  

Table 19.6 Assessment Matrix 

Magnitude 
of Impact 

Sensitivity of resource/receptor 

 Low Moderate High 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 

 

19.4.2 Guidance and Methods 

29 The primary guidance documents used during the assessment are listed below:  

 Maritime and Coastguard Agency (MCA) Marine Guidance Notice 371 (MGN 371 

Merchant + Fishing) Offshore Renewable Energy Installations (OREIs) Guidance on UK 

Navigational Practice, Safety and Emergency Response Issues (MCA, 2008a); 

 DTI in association with MCA and DfT Guidance on the Assessment of Offshore Wind 

Farms : Methodology for Assessing Marine Navigational Safety Risks of Offshore Wind 

Farms (DTI/MCA/DfT, 2005); and 

 Guidelines for Formal Safety Assessment (FSA) – MSC/Circ. 1023 (IMO, 2002). 

30 MGN 371 (MCA, 2008a) highlights issues that shall be taken into consideration when 

assessing the effect on navigational safety from offshore renewable energy developments 

within UK internal waters, territorial sea or Renewable Energy Zones (REZ).  

31 The MCA require that the DTI/MCA/DfT methodology is used as a template for preparing 

navigation risk assessments. It is centred on risk management and requires a submission 

that shows that sufficient controls are, or will be, in place for the assessed risk (base case 

and future case) to be judged as broadly acceptable or tolerable. 

32 As per MCA requirements the IMO Formal Safety Assessment process (IMO, 2002) approved 

by the IMO in 2002 under SC/Circ.1023/MEPC/Circ392 has been applied within this 

assessment. This is a structured and systematic methodology based on risk analysis and cost 

benefit analysis (if applicable). 
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33 Other guidance documents used during the assessment are listed below: 

 MCA Marine Guidance Notice 372 (MGN 372 M+F) Offshore Renewable Energy 

Installations (OREIs) Guidance to Mariners Operating in the Vicinity of UK OREIs (MCA, 

2008b); 

 International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA) 

– 0139 the Marking of Man-Made Offshore Structures, Edition 1 (IALA, 2008); and 

 Royal Yachting Association (RYA) – The RYA’s Position on Offshore Renewable Energy 

Developments (RYA, 2012). 

19.4.3 Information Gaps and Limitations 

34 The shipping and navigation baseline and impact assessment has been carried out based on 

the information available and responses received at the time of preparation. Limitations of 

modelling are covered in Section 19A.3 of Appendix19A. 

19.5 Baseline Environment  

35 The following section gives an overview of the baseline assessment which can be found in 

Appendix 19A and Appendix 19B. 

19.5.1 Baseline Development Area  

Data Sources 

36 Two Automatic Identification System (AIS) and Radar marine traffic surveys (vessel based) 

were undertaken in waters in and around the Development Area to identify vessel activity. 

The data collection included both summer and winter to take account of seasonal patterns 

in marine traffic. Ten days data were collected from the Gargano survey vessel between 26 

February and 6 March 2012 and 18 days data were collected from the Shamariah survey 

vessel between 23 July and 11 August 2012, giving a combined data set of 28 days. The 

tracks of the survey vessels during these periods are presented in Figure 19.2. These tracks, 

and all others in proceeding figures, are presented with a 10 nm buffer around the 

Development Area which provides a sufficient distance within which to capture shipping 

movements and navigational features in the area. 

37 AIS is required on board all vessels of more than 300 gross tonnage (GT) engaged on 

international voyages, cargo vessels of more than 500 GT not engaged on international 

voyages and passenger vessels irrespective of size built on or after 1 July 2002. At the time of 

the Gargano survey in February/March 2012, fishing vessels of 45 m length and over were 

required to carry AIS. This requirement changed to 24 m on 31 May 2012, therefore 

meaning that fishing vessels of 24 m length and over were tracked on AIS in the Shamariah 

survey in July/August 2012. By 31 May 2014, the requirement to carry AIS will apply to all 

fishing vessels of 15 m length and over under European Union (EU) Directive 2009/17/EC.  

38 Non-AIS vessels (mainly recreational vessels and smaller fishing vessels) were also recorded 

during the Gargano and Shamariah surveys from an Automatic Radar Plotting Aid (ARPA). 
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These radar track data were supplemented by manual observations of vessels within visual 

range to obtain type and size information. A proportion of smaller vessels also carry AIS 

voluntarily. 

39 In addition to the marine traffic data collected during the vessel surveys within the 

Development Area, the following data sources were also used to inform the description of 

the baseline environment: 

 Fishing Vessel Sightings Data (2005-2009) and Satellite Data (2009) shown as density 

grids; 

 Maritime Incident Data (Marine Accident Investigation Branch (MAIB) 2001-2010 and 

Royal National Lifeboat Institution (RNLI) 2001-2010); 

 UK Coastal Atlas of Recreational Boating, 2009 and 2010 GIS Shape Files (RYA, 2010); 

 UK Admiralty Charts 1407-0 and 734-0; and 

 Admiralty Sailing Directions – North Sea (West) Pilot, NP 54 (UKHO, 2009). 

40 Further information on data sources can be found in Section 19A.5 in Appendix 19A and 

Section 19B.1.4 in Appendix 19B. 

Navigational Features 

41 An overview of the main navigational features in proximity to the Development Area is 

presented in Figure 19.3. 
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Figure 19.2: Survey Vessel Tracks (28 Days)  
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Figure 19.3: Navigational Features in Proximity to Development Area 
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42 The main navigational feature in the area is the Racon (Radar beacon which transits a visible 

icon on a radar screen to notify the user of a navigational hazard) transmitting Morse letter 

‘M’ (- -) located on Bell Rock (see Figure 19A.6, Appendix 19A), approximately four nautical 

miles from the Development Area. The light on Bell Rock is a flashing light every five 

seconds, at a height of 28 m above height datum with a luminous range of 18 nm. 

43 There are four charted spoil grounds located approximately nine nautical miles west of the 

Development Area, towards the coast. There is a foul area approximately 17 nm south-west 

of the Development Area. Vessels are cautioned from anchoring or fishing within this area 

due to the existence of foul areas and obstructions on the sea bed. There are two disused 

dumping grounds for ammunition and boom defence gear to the east of the Isle of May, 

approximately 16 nm south-west of the Development Area.  

44 There is a submarine exercise area approximately seven nautical miles south of the 

Development Area.  

45 There are no oil and gas surface platforms or licensed aggregate dredging sites in proximity 

to the Development Area. 

46 Marine Environmental High Risk Areas (MEHRAs) are located within 18 nm of the 

Development Area along the cliffs of the Isle of May and at Anstruther. Both MEHRAs have 

been designated on wildlife, landscape and geological grounds. Further information can be 

found in Section 19A.10.8 of Appendix 19A. An additional MEHRA has been identified which 

is relevant for the Offshore Export Cable Corridor (Section 19.5.2) 

47 Other navigational features scoped out of the EIA assessment process can be found in 

Sections 19A.11 of Appendix 19A and Section 19B.5.1 of Appendix 19B. 

Commercial Shipping 

48 Figure 19.4 presents vessel tracks recorded on AIS during the combined 28 day survey 

period, colour-coded by vessel type. Temporary traffic has been excluded from Figure 19.4 

and the subsequent analysis. This includes tracks of the Gargano and the Shamariah and 

other research/survey vessels operating in the area at the time.  

49 During the surveys an average of 14 unique vessels were recorded on AIS per day passing 

within 10 nm of the Development Area. In terms of vessels actually intersecting the 

Development Area, there was an average of approximately six vessels per day. 

50 The majority of tracks recorded were cargo vessels (29 per cent) and fishing vessels (27 per 

cent). Tankers and ‘other’ vessels made up 15 per cent and 14 per cent of the traffic 

recorded respectively. The ‘other’ ships category mainly comprised offshore support and 

supply vessels which passed through the Development Area and 10 nm buffer during the 

surveys. The remainder of traffic was made up of tugs, passenger vessels, recreational craft 

and dredgers. 
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51 The AIS data presented above have been assessed and vessels transiting at similar headings 

and locations have been identified as a route. Nine main routes have been identified as 

transiting the Development Area and within a 10 nm buffer and are presented in Figure 19.5. 

Details of the routes are provided in Table 19.7. 

52 Full details of the marine traffic surveys can be found in Section 19A.15 of Appendix 19A and 

Section 19B.7 of Appendix 19B. 
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Figure 19.4: AIS Data Excluding Temporary Traffic (28 Day Survey Period) 
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Figure 19.5: Main Commercial Shipping Routes 
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53 Table 19.7 details the baseline main routes identified for the Development Area, further 

information is provided in Section 19A.15.6 of Appendix 19A with future case routes shown 

in Section 19A.16 of Appendix 19A. 

Table 19.7: Description of Main Commercial Shipping Routes 

Route 
Number 

Route Description Vessel Numbers Main Vessel 
Types 

1 River Tay Ports to Ports in Northern 
Europe 

1 vessel every 4 days 
Cargo and 
Tankers 

2 Montrose to European Ports 1 vessel every 2 days Cargo 

3 Forth to Northern Scotland 2.5 vessels every day Cargo, Fishing 
and Tankers 

4 Immingham to Northern Scotland 1 vessel every 2 days Tankers 

5 Forth to Ports in Northern Europe 1 vessel every 4 days Various 

6 Forth to Northern UK Coastal 
Routes 

1 vessel every 2 days Various 

7 River Tay Ports to Ports in Northern 
Europe 

1 vessel every 2 days Cargo 

8 Montrose to Northern UK Coastal 
Routes 

1 vessel every 3 days Various 

9 Aberdeen to Immingham 1 vessel every 3 days Tankers 

    

54 The vessel tracks recorded on Radar during the marine traffic surveys are presented in 

Figure 19.6. 

55 It can be observed that the majority of vessels recorded on Radar which could be specified 

were fishing vessels or recreational vessels. More detail can be found in Section 19A.15.3 of 

Appendix 19A. 

Fishing Vessels 

56 This section reviews the fishing vessel activity in the vicinity of the Development Area. 

57 Figure 19.7 presents fishing vessels recorded on AIS and Radar within the 10 nm buffer for 

the combined 28 day survey period.  
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Figure 19.6: Radar Data (28 Day Survey Period) 
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Figure 19.7: Fishing Vessels Recorded on AIS and Radar (28 Day Survey Period) 

 



Human Environment 
SHIPPING AND NAVIGATION 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

19 

27 of 73 

58 There was an average of four fishing vessels recorded per day within the 10 nm buffer. The 

number of fishing vessels was higher in the July/August 2012 survey data compared to the 

February/March 2012 survey data. It can be seen that the majority of fishing activity was to 

the north of the Development Area with vessels also recorded as transiting in a north-south 

direction through the Development Area. Fishing vessel sightings data (2005-2009) and 

fishing vessel satellite data (2009) have been converted to density plots. 

59 Further information on commercial fishing can be found in Section 19A.15.8 of Appendix 19A 

as well as Chapter 18.  

Recreational Vessels  

60 This section reviews recreational vessel activity at the Development Area. 

61 Figure 19.8 presents recreational vessels recorded on AIS and Radar within the 10 nm buffer 

for the combined 28 day survey period. 

62 On average, one recreational vessel was recorded every two days during the marine traffic 

surveys with a greater number being recorded in July/August 2012 compared to 

February/March 2012. It can be seen that recreational vessels were recorded transiting past 

and/or within the Development Area. 

63 An overview of the recreational activity and facilities in the east of Scotland and in the 

vicinity of the Development Area can be found in Section 19A.15.17 of Appendix 19A. 
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Figure 19.8: Recreational Vessels Recorded on AIS and Radar (28 Day Survey Period) 
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Emergency Response – Search and Rescue (SAR) Helicopters 

64 This section gives an overview of the emergency rescue and incident reporting within the 

Development area, more information including figures can be found in Sections 19A.12 and 

19A.13 of Appendix 19A. 

65 A review of the SAR helicopter bases in the vicinity of the Development Area revealed that 

the closest SAR helicopter bases are located at Boulmer and Lossiemouth, both of which are 

operated by the Royal Air Force (RAF) (see Appendix 19A). Due to the fact that RAF Boulmer 

is scheduled to be phased out from 2016 onwards, the following section will describe the 

facilities available at RAF Lossiemouth. RAF Lossiemouth is situated approximately 76 nm 

north by north-west of the Development Area. This base has Sea King helicopters with a 

maximum endurance of six hours and speed of 110 mph giving a radius of action of 

approximately 250 nm which is well within the range of the Development Area. One 

helicopter is available at 15 minutes readiness between 08:00 and 22:00 hours. Between 

22:00 and 08:00 hours, one helicopter is held at 45 minutes readiness.  

66 Based on the above information, the day-time response to the centre of the Development 

Area from RAF Lossiemouth would be in the order of 1 hour and 5 minutes. At night time 

this will increase by 30 minutes to approximately 1 hour 35 minutes due to the additional 

response time at the base. It is noted that these calculations are based on still air and will 

vary depending on the prevailing conditions. 

Emergency Response – RNLI Lifeboats 

67 The RNLI maintains an active fleet of over 300 lifeboats (of various types ranging from 5 m to 

17 m in length) and a relief fleet of around 100 boats at 235 stations around the coast of the 

UK and Ireland.  

68 The RNLI stations in the vicinity to the Development Area are presented in Appendix 19A, 

Figure 19A.25. 

69 Based on the offshore position of the Development Area it is likely that it would be All 

Weather Lifeboats (ALBs) from Montrose or Arbroath that would respond to an incident. 

This is confirmed when reviewing the historical incident data (see Maritime Incidents section 

below). 

Maritime Incidents 

70 Data from the MAIB and RNLI were analysed for the period 2001-2010 within 10 nm of the 

Development Area. A total of 31 unique incidents involving 34 vessels were reported to the 

MAIB in the period 2001-2010 within 10 nm of the Development Area, corresponding to 

three to four incidents per year (excluding incidents in port/harbour areas). Two incidents 

(both hazardous incidents) were recorded within the Development Area.  

71 A total of 178 unique incidents were recorded by the RNLI (excluding hoaxes and false 

alarms), within the 10 nm buffer, corresponding to an average of between 17 and 18 

incidents per year. No incidents were recorded within the Development Area in the 10 years 
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analysed. The closest incident was recorded approximately 1.3 nm west of the Development 

Area.  

72 Plots of the incident locations and detailed analysis of the incidents can be found in Section 

19A.13, Appendix 19A.  

19.5.2 Baseline Offshore Export Cable Corridor 

73 The following section gives an overview of the baseline assessment which can be found in 

Section 19B.5 of Appendix 19B. 

Data Sources 

74 Fifty six days AIS data have been used in the assessment of the Offshore Export Cable 

Corridor from the following sources: 

 FTOWDG AIS data from coastal survey sites (28 days in January/February 2011); and 

 AIS data collected from shore based stations located in proximity to the Offshore Export 

Cable Corridor (28 days in May 2012). 

75 Data have been analysed for the Offshore Export Cable Corridor, including consideration of 

the areas in direct adjacency  to provide context.  

76 Additional data sources described in Section 19B.1.4, Appendix 19B were also used for the 

assessment of the Offshore Export Cable Corridor. 

Navigational Features 

77 In addition to the navigational features illustrated in Figure 19.3, anchorage areas have been 

identified in proximity to the Offshore Export Cable Corridor and are presented in Figure 

19.9. 

78 It can be seen that there are a number of designated anchorage areas and anchor berths in 

the Firth of Forth, none of which intersect the Offshore Export Cable Corridor.  

79 MEHRA are presented in Figure 19.3. An additional MEHRA has been identified which is 

relevant for the Offshore Export Cable Corridor. The MEHRA is located approximately 1.4 nm 

south of the Offshore Export Cable Corridor and covers the area around Bass Rock and the 

adjacent coastline. The MEHRA has been designated on wildlife, landscape and geological 

grounds (shown in Figure 19.3). 

Commercial Shipping 

80 Figure 19.10 and Figure 19.11 present vessels tracks recorded on AIS during 28 days in 

January/February 2011 and 28 days in May 2012 respectively, colour-coded by vessel type. 

Survey vessel tracks and other temporary traffic have been excluded from these figures and 

the subsequent analysis. 
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Figure 19.9: Anchorage Areas Relative to the Offshore Export Cable Corridor 
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Figure 19.10: AIS Data Excluding Temporary Traffic (28 Day Survey Period January/February 2011)  
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Figure 19.11: AIS Data Excluding Temporary Traffic (28 Day Survey Period May 2012) 
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81 In January and February 2011, there were averages of 22 unique vessels per day passing 

within, or directly adjacent to, the Offshore Export Cable Corridor. The most common types 

of vessel recorded within the buffer were cargo vessels (43 per cent) and tankers (41 per 

cent) with ‘other’ vessels making up seven per cent of traffic with the remaining nine per 

cent made up by military, tugs, passenger, recreational, dredgers and fishing vessels. 

82 In May 2012, there were averages of 23 unique vessels per day passing within the Offshore 

Export Cable Corridor and the buffer. The most common types of vessel recorded within the 

buffer were tankers and cargo vessels making up 41 per cent and 38 per cent of traffic 

respectively and ‘other’ vessels comprising 7 per cent. The remaining 14 per cent made up 

by military, tugs, passenger, recreational, dredgers and fishing vessels. 

83 A number of commercial shipping routes have been identified as intersecting the Offshore 

Export Cable Corridor with defined traffic routes being identified as heading to and from 

ports in the Firth of Forth and the Firth of Tay.  

84 Traffic headed in and out of the Firth of Forth crosses the Offshore Export Cable Corridor 

approximately two nautical miles north of the North Berwick coastline and intersects the 

Offshore Export Cable Corridor for approximately 15 nm of its length. The majority of vessels 

on this route are cargo and tankers with tugs, ‘other’ vessels and passenger vessels also 

being recorded. Traffic is mainly headed between ports in the Firth of Forth (Grangemouth, 

Leith and Rosyth) to European Ports (Rotterdam, Amsterdam and Antwerp).  

85 Other lower use main routes also intersect the Offshore Export Cable Corridor. There is a 

tanker route between Immingham and northern Scotland to the north of the Offshore 

Export Cable Corridor, towards the Development Area. This route is used by approximately 

one vessel every two days. The Offshore Export Cable Corridor is also intersected by cargo 

vessels transiting in and out of the Firth of Tay to ports in northern Europe and vessels 

headed north-south between the Firth of Forth and ports in northern Europe. 

Fishing Vessels  

86 This section reviews the fishing vessel activity in the vicinity of the Offshore Export Cable 

Corridor based on AIS data and sightings/satellite data. 

87 Figure 19.12 and Figure 19.13 present the fishing vessels recorded within the buffer around 

the Offshore Export Cable Corridor for 28 days in January/February 2011 and 28 days in May 

2012 respectively. 

88 It can be observed that a low number of fishing vessels were recorded within the buffer 

around the Offshore Export Cable Corridor. In terms of fishing vessel numbers, six unique 

vessels were recorded in the buffer during 28 days in January/February 2011 and four 

unique vessels during 28 days in May 2012.  

89 Fishing vessel sightings data (2005-2009) and fishing vessel satellite data (2009) have been 

converted to density plots for the Offshore Export Cable Corridor and are presented in 

Figure 19.14 and Figure 19.15 respectively. It should be noted that due to different data 
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collection and analysis techniques, the sightings and satellite density plots are not directly 

comparable. 
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Figure 19.12: Fishing Vessels (28 Day Survey Period January/February 2011) 
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Figure 19.13: Fishing Vessels (28 Day Survey Period May 2012) 
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Figure 19.14: Fishing Vessel Sightings Data for Offshore Export Cable Corridor (2005-2009)  
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Figure 19.15: Fishing Vessel Satellite Data for Offshore Export Cable Corridor (2009)  
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90 Analysis of these data has identified that most fishing vessels in the vicinity of the Offshore 

Export Cable Corridor are UK-registered and have specified their type as demersal stern 

trawlers or scallop dredgers. 

91 Further information on commercial fishing in the vicinity of the Offshore Export Cable 

Corridor can be found in Section 19B.9 of Appendix 19B and Chapter 18. 

Recreational Vessels 

92 This section reviews recreational vessel activity relative to the Offshore Export Cable 

Corridor, further information can be seen in Section 19B.8 of Appendix 19B. 

93 No recreational vessels were recorded in the area during the 28 day period in 

January/February 2011. Three unique vessels were recorded crossing the Offshore Export 

Cable Corridor during 28 days in May 2012. A plot of these vessels is presented in Figure 

19.16. 

94 A chart of the recreational sailing activity and facilities relative to the Offshore Export Cable 

Corridor is presented in Section 19B.8, Appendix 19B. 
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Figure 19.16: Recreational Vessels (28 Day Survey Period May 2012) 
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Maritime Incidents  

95 Data from the MAIB and RNLI were analysed for the period 2001-2010 within the buffer 

around the Offshore Export Cable Corridor. 

96 A total of 60 incidents were reported to the MAIB in the period 2001-2010 within the 

Offshore Export Cable Corridor and the buffer, involving 51 vessels, corresponding to an 

average of six incidents per year. There were two incidents recorded in the Offshore Export 

Cable Corridor.  

97 Data on RNLI lifeboat responses within the Offshore Export Cable Corridor and the buffer in 

the ten year period between January 2001 and December 2010 have been analysed. A total 

of 201 unique incidents were recorded by the RNLI, corresponding to an average of 20 

incidents per year.  

98 Plots of the incident locations and detailed analysis of the incidents can be found in Section 

19B.6 of Appendix 19B.  

19.5.3 Baseline without the Project  

99 In the future there is the potential for an increase in commercial shipping movements, 

fishing vessel activity and recreational vessel activity. This change in baseline conditions has 

also been considered in the ‘future case’ (with Wind Farm) collision risk modelling 

undertaken as part of the NRA (Section 19A.16 of Appendix 19A).  

19.6 Impact Assessment - Development Area  

100 This section assesses the effect within the Development Area on shipping and navigation 

during construction, operation and maintenance, and decommissioning. 

19.6.1 Effects of Construction  

Effect of Construction on Commercial Vessels 

101 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased transit times and distances; 

 Increased vessel to vessel collision risk; and 

 Creation of vessel to structure allision risk. 

102 Analysis of the marine traffic survey data identified a number of routes transiting through 

the Development Area, the busiest of which is used by approximately 2.5 vessels per day. 

For vessels on these routes there will be an increased vessel to vessel collision risk during 

construction works due to the increased number of vessels (jack-ups, barges, motherships 

and transfer vessels) working within the Development Area and associated with the 

installation of Inch Cape Structures. There will be increased transit times and distances when 
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vessels are required to deviate from their main routes to avoid construction works and their 

exclusion zones. 

103 There is also the potential for commercial vessels to allide (impact a stationary object) with 

partially constructed Inch Cape Structures in the Development Area which may be less 

visible i.e. if the foundations of WTGs are installed prior to the transition piece and tower. 

This potential is increased during periods of bad weather, particularly when visibility is 

reduced by fog. 

104 Given the number of vessels transiting through the Development Area and the commercial 

implications of having to deviate, the receptor is considered to be of moderate sensitivity.  

105 These effects are likely to occur but will only be present for the construction phase and 

localised to the part of the Development Area where construction work is taking place, 

resulting in low magnitude. Minor deviations will be required for vessels transiting through 

the Development Area during the construction phase to ensure a safe passing distance. 

There is assessed to be sufficient sea room around the Development Area for vessels to 

make these deviations, although larger tankers may be required to avoid deviating to the 

west of the Development Area due to the presence of Bell Rock.  

106 Overall, these effects have been assessed to be minor/moderate. 

Effect of Construction on Commercial Fishing Vessels 

107 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk;  

 Creation of vessel to structure allision risk; and 

 Gear Snagging on structures or cables. 

108 From analysis of the marine traffic survey data it was identified that there were 

approximately four fishing vessels per day within 10 nm of the Development Area. These 

vessels were recorded fishing in the north of the Development Area and transiting through 

the Development Area in a north-south direction. For these fishing vessels there will be an 

increased vessel to vessel collision risk during construction works due to the increased 

number of vessels (jack-ups, barges, motherships and transfer vessels) working within the 

Development Area and associated with the installation of Inch Cape Structures. The 

displacement of commercial vessels into areas used by commercial fishing vessels could 

further increase this risk. 

109 There is also the potential for commercial fishing vessels to allide with partially constructed 

Inch Cape Structures in the Development Area which may be less visible i.e. if WTG 

foundations are installed prior to the transition piece and tower. These effects are increased 

during periods of bad weather, particularly when visibility is reduced by fog.  
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110 Commercial fishing vessels could be further affected by snagging their gear on partially 

constructed Inch Cape Structures or unburied inter-array or export cables, leading to 

damage to the vessel and the Inch Cape Structure/inter-array/export cable. 

111 Given the number of commercial fishing vessels which will be affected by the construction 

works and the commercial implications of this, the receptor is considered to be of moderate 

sensitivity.  

112 These effects are likely to occur but will only be present for the construction phase and will 

be localised to the part of the Development Area where construction work is taking place, 

resulting in a low magnitude. There is sufficient sea room around the Development Area for 

commercial fishing vessels to deviate and avoid the construction works.  

113 Overall, these effects have been assessed to be minor/moderate from a navigational safety 

perspective. 

Effect of Construction on Recreational Vessels 

114 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk; and 

 Creation of vessel to structure allision risk. 

115 One recreational vessel was recorded every two days during the marine traffic surveys with 

a greater number being recorded in the summer period compared to winter. There are no 

RYA cruising routes passing through the Development Area. For these recreational vessels 

there will be an increased vessel to vessel collision risk during construction works due to the 

increased number of vessels (jack-ups, barges, motherships and transfer vessels) working 

within the Development Area and associated with the installation of Inch Cape Structures. 

This includes both collision with the construction vessel and collision with another 

recreational vessel. The displacement of commercial vessels and commercial fishing vessels 

into areas transited by recreational vessels could further increase this risk. 

116 There is also the potential for recreational vessels to allide with partially constructed Inch 

Cape Structures in the Development Area which may be less visible i.e. if WTG foundations 

are installed prior to the transition piece and tower. These effects are increased during 

periods of bad weather, particularly when visibility is reduced by fog although the number of 

recreational vessels in the Development Area in these conditions is expected to be very low.  

117 Given the low number of recreational vessels which will be affected by the construction 

works and the fact that there are no commercial implications, the receptor is considered to 

be of low sensitivity.  

118 This effect is likely to occur but will only be present for a limited duration and will be 

localised to the part of the Development Area where construction work is taking place, 
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resulting in a low magnitude. There is sufficient sea room around the Development Area for 

recreational vessels to alter their routes to avoid the construction works.  

119 Overall, these effects have been assessed to be Minor. 

19.6.2 Effects of Operation and Maintenance 

120 A revised vessel routeing pattern following construction of Inch Cape Structures has been 

estimated based on the review of the baseline shipping data. Four risk assessments were 

carried out as outlined below and detailed in Appendix 19A: 

 Base case without Inch Cape Structures level of risk; 

 Base case with Inch Cape Structures level of risk; 

 Future case without Inch Cape Structures level of risk; and 

 Future case with Inch Cape Structures level of risk. 

121 The following scenarios were investigated in detail: 

 Vessel-to-vessel collisions; and 

 Vessel-to- Inch Cape Structure allisions (powered and drifting). 

Effect on Commercial Vessel Routeing 

122 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk; and 

 Increased transit times and distances with commercial implications. 

123 Analysis of the marine traffic survey data identified a number of routes transiting through 

the Development Area, the busiest of which is used by approximately 2.5 vessels per day. 

Due to the presence of Inch Cape Structures in the Development Area, vessels on these 

routes will be required to make deviations in order to pass the Development Area at a safe 

distance. There is the potential for an increase in vessel to vessel collision risk when vessels 

are deviated from their current routes. 

124 There is sufficient sea room around the Development Area for vessels to increase their 

passing distance, although larger tankers may be required to avoid deviating to the west of 

the Development Area due to the presence of Bell Rock. 

125 Vessels will be able to adapt to these effects but there is the potential for commercial 

implications due to the increased voyage times on deviated routes, giving this receptor a 

moderate sensitivity. The maximum calculated route deviation is approximately 4.7 nm, 

corresponding to an increased journey time of approximately 29 minutes for vessels on that 

route. 
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126 These effects will be present throughout the operational life of the Wind Farm and will 

affect receptors within the Development Area. It is a certainty that vessels will be required 

to deviate from their current routes during the operational phase of the Wind Farm, 

resulting in a high magnitude.  

127 Overall, these effects have been assessed to be moderate/major. 

Effect on Commercial Vessel Risk 

128 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk; and 

 Creation of vessel to Inch Cape Structures allision risk including vessels not under 

command. 

129 The presence of Inch Cape Structures has the potential to increase the vessel-to-vessel 

collision risk and vessel-to-structure allision risk when compared to baseline levels. 

130 Results of modelling undertaken as part of the NRA have shown a 15 per cent increase in 

vessel-to-vessel collisions from one every 797 years (without Inch Cape Structures) to one 

every 695 years (with Inch Cape Structures) when vessels are deviated from their current 

routes in order to avoid the Inch Cape Structures. There is also a risk to commercial vessels 

of alliding with Inch Cape Structures. For errant vessels under power, the allision frequency 

is approximately 1 every 1,510 years. For drifting vessels which are “not under command”, 

the allision frequency is approximately 1 every 12,349 years.  

131 Given the ability to adapt to the majority of the effect by deviating from the Development 

Area and the sufficient sea room available for doing this, the sensitivity is considered to be 

moderate.  

132 These effects will be present throughout the operational life of the Wind Farm and will 

affect receptors within the Development Area. The results of the collision and allision risk 

modelling suggest that it is moderately likely to occur meaning that the magnitude is 

moderate. 

133 Overall, these effects have been assessed to be moderate. 

Effect on Commercial Fishing Vessels 

134 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk;  

 Creation of vessel to Inch Cape Structure allision risk; and 

 Gear Snagging on Inch Cape Structure or inter-array cables. 
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135 From analysis of the marine traffic survey data it was identified that there were 

approximately four fishing vessels per day within 10 nm of Development Area. These vessels 

were recorded fishing in the north of the Development Area and transiting through in a 

north-south direction.  

136 During the operation and maintenance stage of the Wind Farm, fishing vessels will be 

required to either deviate around the Development Area or pass between Inch Cape 

Structures (this will be a decision made by the skipper and based on the vessel type and size, 

weather conditions and visibility). There is a risk to fishing vessels transiting through the 

Development Area of alliding with an Inch Cape Structure or snagging their gear on inter-

array cables/structures (in the event they become exposed), leading to damage to the vessel 

and the cable or Inch Cape Structure. The fishing vessel to structure allision risk has been 

identified as approximately one every six years for the Inch Cape Structures. It is expected 

that the majority of fishing vessel to Inch Cape Structure allisions will be low speed and low 

energy, with the likelihood increasing during adverse weather and poor visibility. Fishing 

vessels will also be affected by displaced commercial vessels and recreational vessels, 

therefore increasing the vessel to vessel collision risk.  

137 Given the number of commercial fishing vessels which will be affected by the Inch Cape 

Structures, associated works and the commercial implications, the receptor is considered to 

be of moderate sensitivity.  

138 These effects will be present throughout the operational life of the Project including 

associated works and will affect receptors within the Development Area. The results of the 

allision risk modelling suggest that these effects are likely to occur, resulting in a moderate 

magnitude. There is sufficient sea room around the Development Area for fishing vessels to 

alter their routes if required.  

139 Overall, these effects have been assessed to be moderate from a navigational safety 

perspective. 

Effect on Recreational Vessels 

140 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk; and 

 Creation of vessel to Inch Cape Structure allision risk. 

141 One recreational vessel was recorded every two days during the marine traffic surveys with 

a greater number being recorded in the summer period compared to winter. There are no 

RYA cruising routes passing through the Development Area.  

142 During the operation and maintenance stage of the Wind Farm, recreational vessels will be 

required to either deviate around the Development Area or pass between Inch Cape 

Structures (when conditions allow). There is a risk to recreational vessels transiting through 

the Development Area of alliding with an Inch Cape Structure, especially in adverse weather 



Human Environment 
SHIPPING AND NAVIGATION 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

19 

48 of 73 

and poor visibility. Recreational vessels will also be affected by displaced commercial vessels 

and fishing vessels, therefore increasing the vessel to vessel collision risk.  

143 Given the low number of recreational vessels in the vicinity of the Development Area which 

will be affected by the Inch Cape Structures the receptor is considered to be of low 

sensitivity.  

144 These effects will be present throughout the operational life of the Wind Farm and will 

affect receptors within the Development Area, resulting in a moderate magnitude. There is 

sufficient sea room around the Development Area for recreational vessels to alter their 

routes if required.  

145 Overall, these effects have been assessed to be minor/moderate. 

Effect on Emergency Response Operations 

146 Following consideration of the baseline the following impact has been identified: 

 Implications on the response capability of emergency responders. 

147 The Development Area lies within the Scotland and Northern Ireland SAR region with the 

nearest Marine Rescue Coordination Centre (MRCC) being located in Aberdeen. Under the 

revised MCA SAR proposals (MCA, 2011), the Aberdeen MRCC centre will become a Marine 

Rescue Sub Centre (MRSC). 

148 A review of historical incidents in the vicinity of the Development Area identified that the 

number of incidents recorded by MAIB and RNLI in the Development Area was low with the 

majority of incidents occurring towards the coast. The presence of the Inch Cape Structures 

has the potential to increase the need for emergency response activities and restrict access 

to casualties within the Development Area. However, Inch Cape Structures may also aid 

emergency response by providing a place of refuge and a point of reference.  

149 Given the adaptability of emergency responders to work within wind farm areas, the 

sensitivity of these receptors is considered to be low. 

150 This effect will be present throughout the operational lifetime of the Wind Farm and will 

affect receptors within the Development Area and in the vicinity. It is likely that all 

emergency response operations in the vicinity of Development Area will be affected by the 

presence of the Inch Cape Structures, resulting in a high magnitude.  

151 Overall, this effect has been assessed to be moderate. 

Effect on Marine Radar Systems  

152 Following consideration of all navigation and communication systems within the baseline 

(for more detail refer to Section 19A.20 of Appendix 19A) the implications on the 

effectiveness of marine radar has been screened in and identified for shipping and 

navigation receptors. 
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153 Following assessment within Appendix 19A effects on marine radar have been scoped into 

the impact assessment. Other impacts associated with electronic navigation or 

communications systems have been considered within Section 19A.20, Appendix 19A but 

scoped out based on this pre environmental impact assessment. Based on marine radar 

trials carried out to date (DfT, 2004 and BWEA, 2007), the onset range from the WTGs of 

false returns is approximately 1.5 nm, with progressive deterioration in the radar display as 

the range closes (note that trials are on-going by the MCA as UK National Policy develops). 

154 It was identified from the marine traffic survey data that a number of vessels passing 

through the Development Area in a north-south and east-west direction are inside the 1.5 

nm range from WTGs at which radar interference could be experienced. Once the Wind 

Farm is developed these vessels are expected to increase their passing distance to 1 to 1.5 

nm which will minimise the radar interference. Fishing vessels and recreational vessels 

transiting within the Development Area also have the potential to be affected by radar 

interference. 

155 Given that mariners are expected to adapt to radar interference by increasing their passing 

distance or by careful adjustment of the receiver amplification (gain), sea clutter and range 

settings of the radar, the sensitivity of this receptor is low. 

156 These effects will be present throughout the operational life of the Wind Farm and will 

affect receptors within the Development Area, resulting in a moderate magnitude.  

157 Overall, this effect has been assessed to be minor/moderate. 

19.6.3 Effects of Decommissioning  

158 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from the Department of Energy and Climate Change (DECC) prior to 

implementation.  

19.7 Impact Assessment - Offshore Export Cable Corridor 

159 This section assesses the effect of the Offshore Export Cables on shipping and navigation 

during installation, operation/maintenance and decommissioning. 

19.7.1 Effects during Installation 

Effect of Export Cable Installation on Commercial Vessels 

160 Following consideration of the baseline the potential for collision with cable installations 

vessels have been identified for this receptor as an impact. 

161 A number of commercial shipping routes have been identified as intersecting the Offshore 

Export Cable Corridor with defined traffic routes being identified as heading to and from 
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ports in the Firth of Forth and the Firth of Tay. During cable installation works, the presence 

of cable laying vessels which are restricted in their manoeuvrability under COLREGs (The 

International Regulations for Preventing Collisions at Sea 1972) will create an additional 

collision risk for these vessels.  

162 The main route crossing the Offshore Export Cable Corridor is used by traffic headed in and 

out of the Firth of Forth and is used by approximately 14 to 15 unique vessels per day. Given 

the number of vessels that will be affected and the importance of the route, this receptor is 

considered to be of moderate sensitivity. 

163 This effect is likely to occur but will only be present for a limited duration (Offshore Export 

Cable installation is expected to take up to 15 months and may be phased over separate 

years) and will be localised to the part of the Offshore Export Cable Corridor where 

installation is taking place, resulting in a low magnitude. There is sufficient sea room around 

the Offshore Export Cable Corridor for vessels to alter their routes to avoid the construction 

works, although the majority of vessels heading from Forth ports to ports in Europe will be 

required to cross the Offshore Export Cable Corridor at some point.  

164 Overall, this effect have been assessed to be minor/moderate. 

Effect of Export Cable Installation on Commercial Fishing Vessels 

165 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Potential for collision with cable installations vessels; and 

 Gear snagging on structures or Offshore Export Cables. 

166 From analysis of the marine traffic data, a low number of fishing vessels have been identified 

in proximity to the Offshore Export Cable Corridor with six unique vessels being recorded 

during 28 days in January/February 2011 and four unique vessels during 28 days in May 

2012. For these vessels, the presence of cable laying vessels which are restricted in their 

manoeuvrability under COLREGS will create an additional collision risk. 

167 Fishing vessels could be further affected by snagging their gear on partially installed or not 

yet buried cables, leading to damage to the vessel and the structure/cable. 

168 Given the number of fishing vessels that will be affected and the level of commercial 

implications, this receptor is considered to be of moderate sensitivity. 

169 This effect is moderately likely to occur but will only be present for a limited duration and 

will be localised to the part of the Offshore Export Cable Corridor where installation is taking 

place, resulting in a low magnitude. There is sufficient sea room around the Offshore Export 

Cable Corridor for fishing vessels to alter their transit routes to avoid the installation works.  

170 Overall, these effects have been assessed to be minor/moderate from a navigational safety 

perspective. 
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Effect of Export Cable Installation on Recreational Vessels 

171 Following consideration of the baseline the potential for collision with cable installations 

vessels has been identified for this receptor as an impact. 

172 From analysis of the marine traffic data, the number of recreational vessels in proximity to 

the Offshore Export Cable Corridor was very low with three unique vessels being recorded 

during 28 days in May 2012 and none in January/February 2011. For these vessels, the 

presence of cable laying vessels which are restricted in their manoeuvrability under 

COLREGS will create an additional collision risk. 

173 Given the very low number of recreational vessels which will be affected by the Offshore 

Export Cable installation works and the fact that there are no commercial implications, the 

receptor is considered to be of low sensitivity.  

174 This effect is unlikely to occur, will only be present for a limited duration and will be localised 

to the part of the Offshore Export Cable Corridor where installation is taking place, resulting 

in a low magnitude. There is sufficient sea room around the Offshore Export Cable Corridor 

for recreational vessels to alter their routes to avoid the cable laying vessels.  

175 Overall, these effects have been assessed to be of Minor significance. 

19.7.2 Effects of Operation and Maintenance 

Effect of Export Cable on Commercial Vessels 

176 Following consideration of the baseline snagging risk associated with anchoring including 

emergency anchoring has been identified for this receptor as an impact. 

177 A number of commercial shipping routes have been identified as intersecting the Offshore 

Export Cable Corridor with defined traffic routes being identified as heading to and from 

ports in the Firth of Forth and the Firth of Tay. There are a number of designated anchorage 

areas and anchorage circles to the north of the landfall options at Cockenzie and Seton 

Sands, with vessels being recorded at anchor in these designated areas during the marine 

traffic surveys. 

178 The main effect to commercial vessels following the installation of the Offshore Export Cable 

will be for those vessels anchoring in close proximity to the cable, or required to do so in an 

emergency situation such as machinery failure.  

179 Given that there are numerous designated anchorages in the area that can be used rather 

than anchoring near the Offshore Export Cable; the adaptability to this effect is high 

therefore resulting in a low sensitivity. 

180 This effect will be present throughout the operational life of the Offshore Export Cable and 

will be localised to the area of the Offshore Export Cable, resulting in a moderate magnitude.  

181 Overall, these effects have been assessed to be minor/moderate. 
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Effect of Export Cable on Commercial Fishing Vessels 

182 Following consideration of the baseline gear snagging on export cables has been identified 

for this receptor as an impact. 

183 From analysis of the marine traffic data, a low number of fishing vessels have been identified 

in proximity to the Offshore Export Cable Corridor with six unique vessels being recorded 

during 28 days in January/February 2011 and four unique vessels during 28 days in May 

2012. Analysis of the sightings and satellite data identified the main fishing vessels types in 

proximity to the Offshore Export Cable Corridor are demersal stern trawlers and scallop 

dredgers. The main risk to these vessels will be snagging their gear on the Offshore Export 

Cable which could lead to damage to the cable, the gear and/or the fishing vessel. 

184 Given the low number of fishing vessels that will be affected, the low level of commercial 

implications associated with transits and rerouting (not considered not navigational issues), 

this receptor is considered to be of low sensitivity. 

185 These effects on navigational safety could be present through the operational life of the 

Offshore Export Cable and will be localised to the area of the Offshore Export Cable, 

resulting in a moderate magnitude.  

186 Overall, this effect has been assessed to be minor/moderate from a navigational safety 

perspective. 

187 Effects on fishing vessels have been further discussed in Chapter 18. 

Effect of Export Cable on Recreational Vessels  

188 Following consideration of the baseline, potential for anchor snagging in shallower waters 

has been identified for this receptor as an impact. 

189 From analysis of the marine traffic data, the number of recreational vessels in proximity to 

the Offshore Export Cable Corridor was very low with three unique vessels being recorded 

during 28 days in May 2012 and none in January/February 2011. The main risk to 

recreational vessels during the operational phase of the Offshore Export Cable will be for 

those vessels which anchor in close proximity to the Offshore Export Cable. 

190 Given the very low number of recreational vessels which will be affected by the Offshore 

Export Cable the receptor is considered to be of low sensitivity.  

191 This effect will be present throughout the operational life of the Offshore Export Cable and 

will be localised to the area of the Offshore Export Cable. It is very unlikely given the low 

number of vessels and the fact that recreational vessels generally do not anchor in water 

depths greater than 10 m. The magnitude of these effects is low. 

192 Overall, this effect have been assessed to be minor. 
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Effect of Export Cable on Vessel Navigation Equipment 

193 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Effects on magnetic compass due to deviations caused by electromagnetic interference 

from the Offshore Export Cable. 

194 There are two types of export cable technology which could be installed. Alternating Current 

(AC) and Direct Current (DC) both produce electromagnetic fields (EMF) which affect a 

number of receptors.  

195 Navigational equipment relies upon the earth’s magnetic field and interactions with EMF 

produced by Export Cables have the potential to cause localised compass deviations when 

vessels are in close proximity to them due to the EMF generated. The amount by which the 

compass is offset depends on the angle the Export Cable makes with the magnetic meridian 

and the water depth. Particular receptors for this effect are small vessels such as 

recreational craft and small fishing vessels. 

196 Compass deviations are greatest in water depths less than five metres and where the Export 

Cable is not buried. For the Offshore Export Cable landfall option at Cockenzie, the water 

depth does not fall below five metres until approximately 0.2 nm away from the shore. For 

the Offshore Export Cable landfall option at Seton Sands, the water depth becomes less than 

five metres approximately 0.7 nm from this landfall.  

197 A low numbers of vessel movements were recorded in the areas of the Offshore Export 

Cable Corridor where the water depth is below five metres. There is limited ability to adapt 

to the effect in shallow waters where the impacts will be more noticeable, however the 

overall sensitivity is considered to be moderate. 

198 These effects will be present throughout the operational life of the Offshore Export Cable 

and will be localised to the area of the Offshore Export Cable, resulting in a moderate 

magnitude.  

199 Overall, this effect has been assessed to be moderate. 

19.7.3 Effects of Decommissioning  

200 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the installation phase. The approach to 

decommissioning is described in Chapter 7, Section 7.12. A decommissioning plan will be 

prepared in accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) 

and will be subject to approval from DECC prior to implementation. The decommissioning 

plan should consider the scenario where the Offshore Export Cable is not completely 

removed and is considered to be a potential danger to navigation. 

  



Human Environment 
SHIPPING AND NAVIGATION 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

19 

54 of 73 

19.8 Impact Interactions 

201 The potential for individual impacts identified through the impact assessment above to 

interact and create new, or more significant impacts on shipping and navigation receptors 

has been assessed. No such interactions have been identified. 

202 This chapter has identified linkages between different areas or disciplines covered in this ES. 

Potential impacts on commercial fisheries both within the Development Area and the 

Offshore Export Cable Corridor have been fully assessed in Chapter 18 and are also 

referenced where appropriate.  

203 The cumulative effects of the Project, in conjunction with other schemes are separately 

addressed within the cumulative section below. 

19.9 Cumulative Impacts 

204 Two other offshore wind farm projects in the Firth of Tay and Firth of Forth region are 

currently in the planning process and are considered relevant to this cumulative impact 

assessment. These are the Scottish Territorial Water (STW) site Neart na Gaoithe, and the 

Alpha and Bravo projects within the Firth of Forth Phase 1, as well as the cumulative impact 

with this Project’s various elements. Potential cumulative effects are described below in 

Sections 19.9.1 to 19.9.3. 

205 Due to the low level of other marine activities or users of the sea in the vicinity of the 

Development Area (i.e. limited defence areas and no oil and gas platforms or dredging 

areas), there are not expected to be significant cumulative effects on the navigational 

elements of these activities. Also, due to the distance of the Development Area from non-UK 

ports, there are no major trans-boundary issues to be considered for shipping and 

navigation.  

19.9.1 Effects of Construction 

Cumulative Effect of Construction on Commercial Vessels 

206 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Creation of vessel to structure allision with partially constructed WTGs; 

 Increased transit times and distances; and 

 Increased vessel to vessel collision risk. 

207 In the situation that construction or cable laying activities are being undertaken 

simultaneously at more than one wind farm within the outer Firth of Forth and Firth of Tay 

region, there will be an increased number of vessels working in the area which transiting 

vessels could potentially collide with (note that cable laying vessels are restricted in their 

manoeuvrability under COLREGS which will create an additional collision risk). Deviations 
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around the sites to avoid these vessels will be required, leading to increased transit times 

and distances. 

208 There will also be an increased potential for commercial vessels to allide with partially 

constructed structures in the wind farms when there are when there are more and larger 

structures in place. This effect is increased during periods of bad weather, particularly when 

visibility is reduced by fog. 

209 Given the number of vessels transiting through the region as a whole and the commercial 

implications of having to deviate in order to avoid construction works in multiple wind farms 

including works associated with all the elements of the Project, the receptor is considered to 

be of moderate sensitivity. 

210 This effect is moderately likely to occur given that the construction phases of each wind farm 

could overlap but will only be present for a limited duration and localised to the part of each 

wind farm or export cable route where construction/installation work is taking place, 

resulting in a low magnitude. However it is noted that it is unlikely that the construction 

phases for the three wind farms will overlap completely. 

211 Overall, this effect has been assessed to be minor/moderate. 

Cumulative Effect of Construction on Commercial Fishing Vessels 

212 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk;  

 Creation of vessel to partially constructed allision risk; and 

 Gear snagging on partially constructed structures or cables. 

213 In the situation that construction or cable laying activities are being undertaken 

simultaneously at more than one wind farm within the outer Firth of Forth and Firth of Tay 

region, there will be an increased number of vessels working in the area which fishing 

vessels could potentially collide with (note that cable laying vessels are restricted in their 

manoeuvrability under COLREGS which will create an additional collision risk). The 

displacement of commercial vessels into areas used by fishing vessels could further increase 

this risk. 

214 There will also be an increased potential for fishing vessels to allide with or snag their gear 

on partially constructed structures / cables in the wind farms when there are an increased 

number of structures / cables present. The risk of allision is increased during periods of bad 

weather, particularly when visibility is reduced by fog. 

215 Given the number of fishing vessels in the region and the commercial implications of having 

to deviate in order to avoid construction works in multiple wind farms, the receptor is 

considered to be of moderate sensitivity.  
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216 This effect is moderately likely to occur given that the construction phases of each project 

could overlap but will only be present for a limited duration and localised to the part of each 

wind farm or export cable route where construction/installation work is taking place, 

resulting in a low magnitude.  

217 Overall, this effect has been assessed to be minor/moderate from a navigational safety 

perspective. 

218 Effects on fishing vessels have been further discussed in Chapter 18. 

Cumulative Effect of Construction on Recreational Vessels 

219 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Increased vessel to vessel collision risk; and 

 Creation of vessel to partially constructed structure allision risk. 

220 In the situation that construction or cable laying activities are being undertaken 

simultaneously at more than one wind farm within the outer Firth of Forth and Firth of Tay 

region, there will be an increased number of vessels working in the area which recreational 

vessels could potentially collide with (note that cable laying vessels are restricted in their 

manoeuvrability under COLREGS which will create an additional collision risk) and they will 

be required to deviate from their preferred routes to avoid these vessels. The displacement 

of commercial vessels and commercial fishing vessels into areas used by recreational vessels 

could further increase this risk. 

221 There will also be an increased potential for recreational vessels to allide with partially 

constructed structures in the wind farms when there are when there are more and larger 

structures in place. The risk of allision is increased during periods of bad weather, 

particularly when visibility is reduced by fog. 

222 Given the low number of recreational vessels which will be affected by the construction 

works including works associated with all the elements of the projects combined with the 

fact that there are no commercial implications, the receptor is considered to be of low 

sensitivity.  

223 This effect is moderately likely to occur given that the construction phases of each project 

could overlap, but will only be present for a limited duration and localised to the part of 

each wind farm or export cable route where construction/installation work is taking place, 

resulting in a low magnitude.  

224 Overall, this effect has been assessed to be minor. 
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19.9.2 Effects of Operation and Maintenance 

Cumulative Effect on Commercial Vessels 

225 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Cumulative routing impacts associated with Firth of Forth Phase 1 (Alpha and Bravo), 

Neart na Gaoithe and Inch Cape Wind Farms; 

 Impacts associated with adverse weather routeing; 

 Increased vessel to vessel collision; 

 Additional vessel to structure allisions; 

 Increased visual confusion when navigating; and 

 Increased radar interference. 

226 Due to the combined presence of multiple offshore wind farms in the outer Firth of Forth 

and Firth of Tay region, vessels will be required to deviate from their current main routes in 

order to pass the wind farm structures at a safe distance. Of the nine main routes identified 

in the vicinity of the Development Area, seven will be cumulatively affected by the presence 

of Inch Cape, Neart na Gaoithe and Firth of Forth Phase 1 (Alpha and Bravo). The largest 

deviation required is an increase in distance of approximately 4.9 nm for vessels transiting 

between the Forth and northern Scotland, corresponding to an increased time of 

approximately 30 minutes (based on the average speed of vessels on that route). There is 

also the potential for preferred adverse weather routes to no longer be used because the 

course and heading usually taken on coastal routes to mitigate the effects of adverse 

weather may no longer be considered safe due to the presence of the wind farms.  

227 There is also an increased risk of vessel to vessel collisions and vessel to structure allisions 

due to the fact that route deviations will increase the traffic density on routes passing close 

to the wind farm areas. Once the offshore export cables are installed, there are not 

expected to be any cumulative impacts associated with other elements of the projects, apart 

from limited periods where cable maintenance occurs. 

228 Multiple wind farms can cause visual confusion for mariners because WTG alignment 

(including non-linear boundaries, irregular WTG layouts and peripheral WTGs) could 

potentially hinder a vessel’s ability to navigate safely, therefore increasing the collision and 

allision risk.  

229 Commercial vessels may also be affected by Radar interference from WTGs, as discussed in 

‘Cumulative Effect on Marine Radar Systems’. 

230 Given the number of commercial vessels in the region which will be cumulatively affected 

and the commercial implications of route deviations, the receptor is considered to be of 

moderate sensitivity.  
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231 These effects are likely to occur given that vessels will be required to deviate when multiple 

wind farms are present and will be present throughout the operational life of the wind farms 

and across the entire region, resulting in a high magnitude. 

232 Overall, this effect has been assessed to be moderate/major and therefore significant. 

Cumulative Effect on Commercial Fishing Vessels  

233 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Cumulative routeing impacts associated with Forth Phase 1 (Alpha and Bravo), Neart na 

Gaoithe and Inch Cape Wind Farms; 

 Increased vessel to vessel collision; 

 Increased fishing vessel to structure allision; and 

 Increased Radar Interference. 

234 Analysis of the survey data identified that a number of fishing vessels transit through the 

Development Area in a north-south direction and these vessels will be cumulatively affected 

by the presence of Neart na Gaoithe meaning they will be required to deviate around the 

sites or pass between the wind farm structures (this will be a decision made by the skipper 

and based on the vessel type and size, weather conditions and visibility). There is assessed to 

be adequate sea room for vessels to deviate around the wind farms. 

235 There is a risk to fishing vessels transiting through wind farms of alliding with a structure or 

snagging their gear on cables and this risk will increase with the number of structures in the 

area. 

236 Commercial fishing vessels may also be affected by Radar interference from WTGs, as 

discussed in ‘Cumulative Effect on Marine Radar Systems’. 

237 Given the number of commercial fishing vessels which will be affected by the presence of 

multiple wind farms and the commercial implications, the receptor is considered to be of 

moderate sensitivity.  

238 These effects will be present throughout the life time of the wind farms and will affect 

receptors within the wind farms and wider area. However, it is noted that the traffic levels 

for fishing vessels are considered low within the wider area, therefore the magnitude has 

been considered as moderate. 

239 Overall, this effect has been assessed to be moderate from a navigational safety perspective. 
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Cumulative Effect on Recreational Vessels 

240 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Cumulative routeing impacts associated with Forth Phase 1 (Alpha and Bravo), Neart na 

Gaoithe and Inch Cape Wind Farms; 

 Increased vessel to vessel collision; 

 Increased recreational craft to structure allision; 

 Increased Radar Interference. 

241 Generally the level of recreational vessel activity was low and there are no RYA cruising 

routes which will be cumulatively affected by the presence of multiple wind farms in the 

outer Firth of Forth and Firth of Tay region. 

242 However, for vessels choosing to transit through any of the wind farms there is a risk of 

alliding with a structure and this risk will increase as the number of structures in the area 

increases. Once the export cables are installed, there are not expected to be any cumulative 

impacts associated with other elements of the projects, apart from limited periods where 

cable maintenance occurs. 

243 Recreational vessels may also be affected by Radar interference from WTGs, as discussed in 

‘Cumulative Effect on Marine Radar Systems’. 

244 Given the low number of recreational vessels in the vicinity of the projects which will be 

affected by the wind farms and the fact that there are no commercial implications, the 

receptor is considered to be of low sensitivity.  

245 This effect will be present throughout the life of the wind farms and could potentially affect 

receptors within the wider area. However, it is noted that the traffic levels for recreational 

vessels are considered low within the wider area, therefore the magnitude has been 

considered as moderate. 

246 Overall, this effect has been assessed to be minor/moderate. 

Cumulative Effect on Marine Radar Systems 

247 Following consideration of the baseline the following impacts have been identified for this 

receptor: 

 Implications on the effectiveness of marine radar. 

248 Based on marine radar trials carried out to date (DfT, 2004 and BWEA, 2007), the onset 

range from the WTGs of false returns is approximately 1.5 nm, with progressive 

deterioration in the Radar display as the range closes (note that trials are on-going). The 

available sea room for vessels to increase their passing distance in order to minimise the 

effects of WTGs on radar is decreased with the presence of multiple wind farms in the area, 

therefore increasing the risk of radar interference. 
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249 Given the reduced sea room available for increasing passing distance, the sensitivity of this 

receptor is moderate. 

250 This effect will be present throughout the life of the wind farms and will affect receptors 

within the wider area, resulting in a high magnitude.  

251 Overall, this effect has been assessed to be moderate/major and therefore significant. 

Cumulative Effect on Emergency Response 

252 Following consideration of the baseline the following impacts have been identified for these 

receptors: 

 Implications on the response capability of emergency responders. 

253 The presence of multiple wind farms and associated infrastructure has the potential to 

increase the need for emergency response activities and restrict access to casualties within 

the wind farms. However, wind farm structures may also aid emergency response by 

providing a place of refuge and a point of reference.  

254 Given the adaptability of emergency responders to work within wind farm areas the 

sensitivity of this receptor is considered to be low. 

255 This effect will be present throughout the life of the wind farms and will affect receptors 

within the wind farms areas and wider area. It is likely that all emergency response 

operations in the outer Firth of Forth and Firth of Tay region will be affected by the presence 

of the wind farms, resulting in a high magnitude. 

256 Overall, this effect has been assessed to be moderate. 

Cumulative Effect on Ports 

257 Due to the proximity of the wind farms to large ports on the east coast of Scotland and those 

within the Firth of Tay and Firth of Forth region, there is the potential for traffic levels within 

these ports to be altered when multiple wind farms are in place. This could either be an 

increase in traffic levels if the port is used for wind farm operation and maintenance vessels 

or a decrease in levels if vessels choose to avoid the area due to the wind farms. However, at 

this stage a full assessment of the effects cannot be undertaken due to the uncertainty over 

which ports will be used for construction works and operations and maintenance. 

258 Once the export cables are installed, there are not expected to be any cumulative impacts 

associated with other elements of the projects, apart from limited periods where cable 

maintenance occurs. 

19.9.3 Effects of Decommissioning  

259 The potential effects of decommissioning are considered to be equivalent to and potentially 
lower than the worst case effects assessed for the construction phase.   
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19.10 Mitigation 

19.10.1 Development Area  

260 The following section details the Additional Mitigation measures which will be used to 

reduce residual effects on shipping and navigation receptors in the Development Area (see 

Table 19.8). This excludes the Embedded Mitigation measures outlined in Section 19.3.2. 

Table 19.8: Summary of Additional Monitoring and Mitigation Measures 

Receptor/Effect 
Additional Mitigation and 

Monitoring Measures 
Purpose/Outcome 

Effect of 
Construction on 
Commercial Vessels/ 

Commercial Fishing 
Vessels/ 

Recreational Vessels 

Appropriate marine co-ordination 
(through a dedicated marine 
coordination function) will be 
implemented.  

This will ensure that construction 
and support vessels do not create 
an unacceptable navigation risk.  

A risk assessment will be carried out 
to determine any requirements for 
guard vessels during the construction 
phase.  

This will ensure that construction 
activities are appropriately 
protected and third parties are 
sufficiently alerted of 
construction activities.  

Additional temporary buoyage, 
relating to partially constructed works, 
will be determined through risk 
assessment and agreed in consultation 
with the NLB.  

This will guide vessels around 
temporary navigational hazards 
prior to implementation of the 
final marking and lighting scheme. 

All vessels will be fit for purpose for 
construction and operation activities 
as per MCA, international and project 
safety management system 
requirements.  

This will ensure that navigational 
risks are appropriately managed. 

Effect of Operation 
on Commercial 
Vessel Collision Risk 

An advanced level of promulgation of 
information will be carried out which 
is specifically targeted to receptors 
identified through consultation.  

To inform the mariner of the 
location of the Inch Cape 
Structures so they can effectively 
passage plan. 

Effect of Operation 
on Commercial 
Fishing Vessels 

Additional temporary buoyage, 
relating to partially constructed works, 
will be determined through risk 
assessment and agreed in consultation 
with the NLB.  

This will guide vessels around 
temporary navigational hazards 
prior to implementation of the 
final marking and lighting scheme. 

  An advanced level of promulgation of 
information will be carried out which 
is specifically targeted to receptors 
identified through consultation. 

To inform the mariner of the 
location of the Inch Cape 
Structures so they can effectively 
passage plan. 

Effect on Commercial 
Vessels Snagging Risk 

A monitoring plan will be determined 
for the Offshore Export Cable, which 
considers higher risk areas such as 
anchorage locations. Appropriate 
remedial action will be taken where 
required.  

To ensure maintenance of 
appropriate cable protection and 
burial. 
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Receptor/Effect 
Additional Mitigation and 

Monitoring Measures 
Purpose/Outcome 

Effect on 
Recreational Vessels 

Additional temporary buoyage, 
relating to partially constructed works, 
will be determined through risk 
assessment and agreed in consultation 
with the NLB. 

This will guide vessels around 
temporary navigational hazards 
prior to implementation of the 
final marking and lighting scheme. 

An advanced level of promulgation of 
information will be carried out which 
is specifically targeted to receptors 
identified through consultation. 

To inform the recreational sailor 
of the location of the Inch Cape 
Structures so they can effectively 
passage plan. 

Effect on Marine 
Radar Systems 

Consideration will also be given to any 
additional Aids to Navigation that 
result as a requirement of the finalised 
Project layout.  

Extra aid to help vessels safely 
navigating around the 
Development Area. 

19.10.2 Offshore Export Cable Corridor 

261 The following section details the additional mitigation measures which have been suggested 

to reduce the effect on shipping and navigation receptors in vicinity of the Offshore Export 

Cable Corridor (see Table 19.9). This excludes the embedded mitigations as outlined in 

Section 19.3.2. 

Table 19.9: Summary of Monitoring and Additional Mitigation Measures  

Effect Additional Mitigation and Monitoring 
Measures 

Purpose/Outcome 

Effect of 
Construction on 
Commercial 
Vessels/ 
Commercial 
Fishing Vessels/ 
Recreational 
Vessels 

Appropriate marine co-ordination (through 
a dedicated marine coordination function) 
will be implemented.  

This will ensure that construction 
and support vessels do not create 
an unacceptable navigation risk. 

A risk assessment will be carried out to 
determine any requirements for guard 
vessels during the construction phase.  

This will ensure that construction 
activities are appropriately 
protected and third parties are 
sufficiently alerted of 
construction activities.   

Additional temporary buoyage, relating to 
partially constructed works, will be 
determined through risk assessment and 
agreed in consultation with the NLB. 

This will guide vessels around 
temporary navigational hazards. 

Effect of 
Offshore Export 
Cable on 
Commercial 
Vessels / Fishing 
Vessels / 
Recreational 
Vessels 

A monitoring plan will be determined for 
the Offshore Export Cable, which considers 
higher risk areas such as anchorage 
locations. Appropriate remedial action will 
be taken where risks have been 
determined to be unacceptable. 

To ensure anchoring risk to 
vessels is managed. 

The Offshore Export Cable will be marked 
on relevant United Kingdom Hydrographic 
Office (UKHO) admiralty charts.  
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Effect Additional Mitigation and Monitoring 
Measures 

Purpose/Outcome 

Effect of 
Offshore Export 
Cable on Vessel 
Navigation 
Equipment 

Cables will be suitably buried or will be 
protected by other means when burial is 
not practicable. They will be specified to 
reduce EMF emissions as per industry 
standards and best practice such as the 
relevant IEC specifications. 

This will reduce will reduce the 
potential for impacts relating to 
EMF. 

  

19.11 Residual Effects 

262 This section presents a summary of the effects and relevant mitigation measures for the 

Wind Farm, Offshore Export Cable and cumulative effects and presents the post-mitigation 

(residual) effects. This is the risk level that is remaining following the implementation of 

additional mitigation measures. 

19.11.1 Development Area  

263 Table 19.10 summarises the effects, mitigations and residual effects for the construction, 

operations and maintenance within the Development Area. The potential effects of 

decommissioning are considered to be equivalent to and potentially lower than the worst 

case effects assessed for the construction phase. The approach to decommissioning is 

described in Chapter 7. A decommissioning plan will be prepared in accordance with the 

requirements of the Energy Act 2004 (see Section 3.2.5) and will be subject to approval from 

DECC prior to implementation. 

Table 19.10: Summary of Effects and Mitigation 

Effect Receptor Pre- 

Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Construction 

Allision with 
partially 
constructed 
Inch Cape 
Structures 

Commercial 
Shipping 

Minor/ 
Moderate 

 Appropriate marine co-ordination 

(through a dedicated marine 

coordination function) will be 

implemented. This will ensure that 

construction and support vessels 

do not create an unacceptable 

navigation risk.  

 A risk assessment will be carried 

out to determine any 

requirements for guard vessels 

during the construction phase  

 Additional temporary buoyage, 

relating to partially constructed 

works, will be determined through 

Negligible/ 
Minor 

Increased 
transit times 
and distances 

Vessel to 
vessel collision 
risk 
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Effect Receptor Pre- 

Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

risk assessment and agreed in 

consultation with the NLB. 

 An advanced level of promulgation 

of information will be carried out 

which is specifically targeted to 

receptors identified through 

consultation.  

 All vessels will be fit for purpose 

for construction and operation 

activities as per MCA, international 

and project safety management 

system requirements. 

Vessel to 
vessel collision 
risk 

Commercial 
Fishing 
Vessels 

Minor/ 
Moderate 

 As above Negligible/ 
Minor 

Allision with 
partially 
constructed 
structures 

Gear snagging 
on partially 
constructed 
Inch Cape 
Structures or 
installed cables 

Vessel to 
vessel collision 
risk 

Recreational 

Vessels 

Minor  As above Negligible/ 
Minor 

Allision with 
partially 
constructed 
Inch Cape  
Structures 

Operation and Maintenance 

Increased 
transit times 
and distances 

Commercial 
Vessels 
Routeing 

Moderate/ 
Major 

 Consideration will be given to any 

additional Aids to Navigation that 

result as a requirement of the 

finalised Project layout.  

 An advanced level of promulgation 

of information will be carried out 

which is specifically targeted to 

receptors identified through 

consultation.  

Minor/ 
Moderate 
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Effect Receptor Pre- 

Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

 Consultation with regular 

operators and local ports. 

Vessel to 
vessel collision 
risk 

Commercial 
Vessels 

Moderate   Consideration will also be given to 

any additional Aids to Navigation 

that result as a requirement of the 

finalised Project layout.  

 An advanced level of promulgation 

of information will be carried out 

which is specifically targeted to 

receptors identified through 

consultation. 

Minor 

Allision with 
Inch Cape 
Structures  

Vessel to 
vessel collision 
risk 

Commercial 
Fishing 

Moderate  Consideration will also be given to 

any additional Aids to Navigation 

that result as a requirement of the 

finalised Project layout.  

 An advanced level of promulgation 

of information will be carried out 

which is specifically targeted to 

receptors identified through 

consultation. 

Minor 

Allision with 
Inch Cape 
Structures 

 A monitoring plan will be 

determined for the inter array 

cables, which considers higher risk 

areas such as anchorage locations. 

Appropriate remedial action will 

be taken where risks have been 

determined to be unacceptable. 

Vessel to 
vessel collision 
risk 

Recreational 

Vessels  

Minor/ 
Moderate 

 

 Consideration will also be given to 

any additional Aids to Navigation 

that result as a requirement of the 

finalised Project layout.  

 An advanced level of promulgation 

of information will be carried out 

which is specifically targeted to 

receptors identified through 

consultation. 

Negligible/ 
Minor 

 

Allision with 
Inch Cape 
Structures  

The presence 
of the Wind 
Farm and 
associated 
infrastructure 
has the 
potential to 

All Sea Users 
and 
Emergency 
Response 
Operators 

Moderate  An enhanced ERCoP will consider 

any site specific issues relating to 

the ICOL Project. It will include the 

principles of self-help with respect 

to SAR. Project staff will be given 

appropriate training to carry out 

Minor 
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Effect Receptor Pre- 

Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

increase the 
need for 
emergency 
response 
activities and 
restrict access 
to casualties 
within the 
Development 
Area. 

emergency response capability 

identified through the ERCoP. 

Effect on 
Marine Radar 
Systems 

All Sea Users Minor/ 
Moderate 

 Consideration will also be given to 

any additional Aids to Navigation 

that result as a requirement of the 

finalised Project layout.  

 An advanced level of promulgation 

of information will be carried out 

which is specifically targeted to 

receptors identified through 

consultation. 

Negligible/ 
Minor 

 

19.11.2 Offshore Export Cable Corridor 

264 Table 19.11 summarises the effects, mitigations and residual effect for the construction, 

operation/maintenance of the Offshore Export Cable.  

265 The potential effects of decommissioning are considered to be equivalent to and potentially 

lower than the worst case effects assessed for the construction phase. The approach to 

decommissioning is described in Chapter 7. A decommissioning plan will be prepared in 

accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 

subject to approval from DECC prior to implementation. 

Table 19.11: Summary of Effects and Mitigation – Offshore Export Cable 

Effect Receptor Pre- 

Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Installation 

Vessel to 
vessel 
collision risk 

Commercial 
Vessels 

Minor/ 
Moderate 

 Appropriate marine co-ordination 

(through a dedicated marine 

coordination function) will be 

implemented. This will ensure that 

construction and support vessels do 

not create an unacceptable 

Negligible/ 
Minor 
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Effect Receptor Pre- 

Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

navigation risk.  

 A risk assessment will be carried out 

to determine any requirements for 

guard vessels during the 

construction phase.  

 Additional temporary buoyage, 

relating to partially constructed 

works, will be determined through 

risk assessment and agreed in 

consultation with the NLB. 

 An advanced level of promulgation 

of information will be carried out 

which is specifically targeted to 

receptors identified through 

consultation.  

Vessel to 
vessel 
collision 

Commercial 
Fishing Vessel 

Minor/ 
Moderate 

 

 As above  Negligible/ 
Minor 

 

Snagging risk 

Vessel to 
vessel 
collision 

Recreational 
Vessels 

Minor As above  Negligible/ 
Minor 

Operations and Maintenance 

Effects on 
anchoring 
operations 

Commercial 

Vessels 

Minor/ 
Moderate 

 A monitoring plan will be 

determined for the Offshore Export 

Cable, which considers higher risk 

areas such as anchorage locations. 

Appropriate remedial action will be 

taken if risks are determined to be 

unacceptable. 

 The Offshore Export Cable will be 

marked on relevant United Kingdom 

Hydrographic Office (UKHO) 

admiralty charts. 

Negligible/ 
Minor 

Snagging risk Commercial 
Fishing 
Vessels 

Minor/ 
Moderate 

 A monitoring plan will be 

determined for the Offshore Export 

Cable, which considers higher risk 

areas such as anchorage locations. 

Appropriate remedial action will be 

taken if risks are determined to be 

unacceptable. 

 

Negligible/ 
Minor 
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Effect Receptor Pre- 

Mitigation 
Effect 

Mitigation Post-
Mitigation 

Effect 

Effects on 
Anchoring 
Operations 

Recreation 
Vessels 

Negligible/ 
Minor 

A monitoring plan will be 

determined for the Offshore Export 

Cable, which considers higher risk 

areas such as anchorage locations. 

Appropriate remedial action will be 

taken if risks are determined to be 

unacceptable. 

Negligible/ 
Minor 

Interference 
caused by 
EMF 

Vessel 
Navigation 
Equipment 

Moderate  Cables will be specified to reduce 

EMF emissions as per industry 

standards and best practice such as 

the relevant IEC specifications.  

 A monitoring plan will be 

determined for the Offshore Export 

Cable, which considers higher risk 

areas such as anchorage locations. 

Appropriate remedial action will be 

taken if risks are determined to be 

unacceptable. 

Negligible/ 
Minor 

 

19.11.3 Cumulative Summary Table 

266 Table 19.12 summarises the effects, mitigation (Inch Cape only) and residual effect when 
considering multiple offshore wind farm developments in the outer Firth of Forth and Firth 
of Tay area. 
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Table 19.12: Summary of Effects and Mitigation 

Effect Receptor Pre-
Mitigation 

Effect 

Mitigation Post-
Mitigation 

Effect 

Construction 

Vessel to vessel 
collision risk 

Commercial 
Vessels 

Minor/ 
Moderate 

 Appropriate marine co-ordination 

(through a dedicated marine 

coordination function) will be 

implemented. This will ensure 

that construction and support 

vessels do not create an 

unacceptable navigation risk.  

 A risk assessment will be carried 

out to determine any 

requirements for guard vessels 

during the construction phase  

 Additional temporary buoyage, 

relating to partially constructed 

works, will be determined 

through risk assessment and 

agreed in consultation with the 

NLB. 

 An advanced level of 

promulgation of information will 

be carried out which is 

specifically targeted to receptors 

identified through consultation.  

 All vessels will be fit for purpose 

for construction and operation 

activities as per MCA, 

international and project safety 

management system 

requirements. 

 Consider co-ordination and co-

operation between wind farm 

developers in outer Firth of Forth 

and Firth of Tay region where 

practicable. 

Negligible/ 
Minor 

Allision with 
partially 
constructed 
structures 

Vessel to vessel 
collision risk 

Commercial 
Fishing 
Vessels 

Minor/ 
Moderate 

 As above Negligible/ 
Minor 

Allision with 
partially 
constructed 
structures 
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Effect Receptor Pre-
Mitigation 

Effect 

Mitigation Post-
Mitigation 

Effect 

Gear snagging 
on partially 
constructed 
structures or 
installed cables 

Vessel to vessel 
collision risk 

Recreational 
Vessels 

Minor   As above Negligible/ 
Minor 

Allision with 
partially 
constructed 
structures 

Operation and Maintenance 

Increased 
transit times 
and distances 

Commercial 
Vessels 

Moderate/ 
Major 

 Consideration will be given to any 

additional Aids to Navigation that 

result as a requirement of the 

finalised Project layout. 

 An advanced level of 

promulgation of information will 

be carried out which is 

specifically targeted to receptors 

identified through consultation.  

Moderate 

Vessel to vessel 
collision risk 

Vessel to 
structure 
allision risk 

Increase of 
visual confusion 
when 
navigating 

Deviations to 
avoid the wind 
farm areas. 

Commercial 
Fishing 
Vessels 

Moderate  Additional temporary buoyage, 

relating to partially constructed 

works, will be determined 

through risk assessment and 

agreed in consultation with the 

NLB. 

 

Minor/ 
Moderate 

Vessel to 
structure 
allision risk 

 An advanced level of 

promulgation of information will 

be carried out which is 

specifically targeted to receptors 

identified through consultation. 

Vessel to 
structure 
allision risk 

Recreational 
Vessels 

Minor/ 
Moderate 

 Additional temporary buoyage, 

relating to partially constructed 

works, will be determined 

through risk assessment and 

agreed in consultation with the 

NLB. 

 

Negligible/ 
Minor 
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Effect Receptor Pre-
Mitigation 

Effect 

Mitigation Post-
Mitigation 

Effect 

Effects on 
Marine Radar 
Systems 

All Sea Users Moderate/ 
Major 

 Consideration will also be given 

to any additional Aids to 

Navigation that result as a 

requirement of the finalised 

Project layout.  

 An advanced level of 

promulgation of information will 

be carried out which is 

specifically targeted to receptors 

identified through consultation.  

Minor/ 
Moderate 

The presence of 
multiple wind 
farms and 
associated 
infrastructure 
has the 
potential to 
increase the 
need for 
emergency 
response 
activities and 
restrict access 
to casualties 
within the wind 
farms. 

 All Sea Users 
and 
Emergency 
Response 
Operators 

Moderate  An enhanced ERCoP will consider 

any site specific issues relating to 

the ICOL Project. It will include 

the principles of self-help with 

respect to SAR. Project staff will 

be given appropriate training to 

carry out emergency response 

capability identified through the 

ERCoP. 

Minor/ 
Moderate 

19.12 Summary 

267 NRAs have been undertaken for both the Wind Farm (Appendix 19A) and the Offshore 

Export Cable (Appendix 19B). These include an assessment of the baseline environment by 

analysing AIS and Radar marine traffic data, historical incident data and emergency response 

facilities, as well as presenting results of collision risk modelling and a qualitative risk 

assessment for the Wind Farm and Offshore Export Cable. These NRAs have informed the 

impact assessment undertaken in this chapter. 

268 Effects on shipping and navigation receptors (commercial vessels, commercial fishing 

vessels, recreational vessels and emergency responders) have been assessed by evaluating 

the sensitivity of the receptors and the magnitude of the effect, resulting in an assessment 

of significance (as detailed in Sections 19.4 to 19.7). The assessment has been separated into 

effects of the Wind Farm and effects of the Offshore Export Cable and also split up by phase 

to recognise that the effects will be different during construction/installation works 

compared to during times of operation and maintenance. It is assumed throughout that the 

effects during decommissioning will be the same as or potentially less than those described 

for the construction phase. Assessments have also been made of the effect of the Wind 
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Farm on Marine Radar Systems and the effect of the Export Cable on vessel navigation 

equipment. 

269 Following the assessment of the effects (which assumed that Embedded Mitigation 

measures were in place), additional mitigation measures were outlined which would reduce 

the significance and the residual effect was stated. 

270 For the assessment of effects of the Wind Farm during construction, all effects can be 

reduced to a negligible/minor level following the implementation of additional mitigation 

measures. When the effects of the Wind Farm during operation and maintenance were 

assessed, it was found that mitigation measures could generally reduce the residual effect to 

a minor low or minor/negligible level. However, for the effect on commercial vessel routeing 

whereby vessels will be subject to increased transit times and distances, the residual effect 

was assessed to be minor/moderate. 

271 For the installation and operation/maintenance phases of the Offshore Export Cable, all 

residual effects were assessed to be negligible/minor. 

272 Cumulative effects were also assessed to consider the effect of multiple offshore wind farms 

in the outer Firth of Forth and Firth of Tay area (Firth of Forth Phase 1 (Alpha and Bravo), 

Neart na Gaoithe and Inch Cape). In the situation that construction or cable laying activities 

are being undertaken simultaneously at more than one wind farm within the outer Firth of 

Forth and Firth of Tay region, all residual effects were assessed to be negligible/minor. When 

considering the cumulative effects during the operation and maintenance phases of multiple 

wind farms, the following were identified as having the most significant residual effects: 

 The cumulative effect on commercial vessels, potentially resulting in increased transit 

times and distances, adverse weather routing, increase of visual confusion when 

navigating, vessel to vessel collision risk and vessel to structure allision risk (moderate 

residual effect); 

 The cumulative effect on commercial fishing vessels, potentially resulting in deviations 

to avoid the development areas and vessel to structure allision risk (minor/moderate 

residual effect); 

 The cumulative effect on recreational vessels is neglible/minor; 

 The cumulative effect on marine radar systems, affecting all sea users (minor/moderate 

residual effect); and 

 The cumulative effect on emergency responders, potentially increasing the need for 

emergency response activities and restricting access to casualties within the areas 

(minor/moderate residual effect).  
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Glossary 

Air Defence Radar A series of fixed air defence radars feed data into a central control and 
reporting centre providing surveillance information for air defence 
controllers. 

Air Traffic Control A service that facilitates safe and orderly movement of aircraft within and 
between airports. 

Air Navigation Order Published by the Civil Aviation Authority for the use of those concerned with 
air navigation. 

Air Traffic Service 
Unit 

A unit established for the purpose of receiving reports concerning air traffic 
services and flight plans submitted before aircraft departure. Such a reporting 
office may be established as a separate unit or combined with an existing 
unit. It is a generic term meaning air traffic control, flight information centre 
or air traffic reporting office. 

Civil Aviation 
Authority 

The statutory regulatory body which oversees and regulates all aspects of civil 
aviation in the United Kingdom. 

Civil Aviation 
Publication 

A series of documents published by the Civil Aviation Authority containing 
aviation policy and guidance.  

Conditional Route Air traffic service routes of defined airspace which are useable only under 
specified conditions.  

Control and 
Reporting Centre 

A location where air defence radar is used to police airspace, scrambling 
fighter jets where necessary to intercept and identify any aircraft that are 
deemed to be suspicious. 
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Deconfliction Service A surveillance based air traffic service in which the air traffic controller 
provides specific surveillance derived traffic information and issues headings 
or levels aimed at achieving planned deconfliction minima against all 
observed aircraft.   

Defence 
Infrastructure 
Organisation 

An operating arm of the Ministry of Defence which is responsible for the built 
and rural estate. The agency’s property portfolio is diverse and ranges from 
naval bases to airfields to forces housing and military training grounds. The 
DIO’s responsibilities relevant to this assessment relate to safeguarding of 
military aviation interests.   

Department of 
Energy and Climate 
Change 

A ministerial department which works to ensure the UK has secure, clean, 
affordable energy supplies and to promote international action to mitigate 
climate change. 

Helicopter Main 
Route 

A route where civilian helicopters that service the offshore oil and gas 
industries operate on a basis. 

Instrument 
Meteorological 
Conditions 

Description of weather conditions that require pilots to fly primarily by 
reference to aircraft instruments. 

Lower Airspace 
Radar Service 

A national system within which participating civil and military air traffic 
service units provide a radar service to aircraft, subject to controlling 
capacity, to transiting civil and military aircraft which are operating outside 
the boundaries of controlled airspace. 

Lowest Astronomical 
Tide 

The lowest level (of tide) which can be predicted to occur under average 
meteorological conditions, storm surges may cause considerably lower levels 
to occur.  

Maritime and 
Coastguard Agency 

Executive Agency responsible for implementing British and international 
maritime law and safety policy. 

Military Aeronautical 
Information 
Publication 

A document which provides comprehensive information to military aircrew 
on general and en-route procedures together with information on UK military 
aerodromes.  

Minimum Safety 
Altitude 

An altitude which is at least 1,000 ft above any obstacle or terrain within a 
defined region.  

Ministry of Defence UK government department responsible for implementing the defence policy 
set by the UK government and is the headquarters of the British armed 
forces. 

National Air Traffic 
Services 

The main air navigation service provider in the UK. It provides en-route air 
traffic control services to flights as well as at a number of civil airports.  

NATS En-route 
Limited 

A division of National Air Traffic Services (NATS) who provides en-route air 
traffic control services over the UK. 

Precision Approach 
Radar 

A type of radar guidance system designed to provide lateral and vertical 
guidance to an aircraft pilot prior to landing.  
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Primary Surveillance 
Radar 

A radar system used in Air Traffic Control (ATC) that detects objects by means 
of reflected radio signals. 

Radar Mitigation 
Scheme 

A scheme involving the implementation of appropriate measures designed to 
Mitigate the impact of Wind Turbine Generators (WTGs) on radar. 

Search and Rescue The search for and provision of aid to people who are in distress or imminent 
danger. The general field of search and rescue is typically determined by the 
type of terrain the search is conducted over.   

Secondary 
Surveillance Radar 

A radar system used in ATC that detects aircraft position through 
communication with an onboard radar transponder. It also requests 
additional information from the aircraft such as identity and altitude.  

Standard Instrument 
Departure 

A published flight procedure followed by some aircraft immediately after 
take-off from an airport. 

Tactical Aid to 
Navigation  

A navigation system used by military aircraft which provides the bearing and 
distance to a ground station. 

Technology 
Demonstration 

A procedure for showcasing the method or features of a product and the 
viability of a chosen approach. 

Technical and 
Operational 
Assessment 

A pre-planning service offered by NATS which determines at an early stage 
whether there is likely to be a NATS aviation objection to a wind farm. 

Temporary Reserved 
Airspace 

Airspace of defined dimensions allocated for a specific user during a 
determined period of time.  

UK Integrated 
Aeronautical 
Information Package 

A publication, updated every 28 days, which contains information of lasting 
(permanent) character essential to air navigation.  

United Kingdom Low 
Flying System 

The UK low flying system covers the open airspace of the whole UK below 
2,000 ft above ground level. Low Flying by military aircraft is permitted within 
established low flying areas which exclude large urban areas.  

Visual Flight Rules A set of regulations under which a pilot operates an aircraft in weather 
conditions generally clear enough to operate the aircraft with visual reference 
to the ground and by visually avoiding obstructions and other aircraft. 

 

Abbreviations and Acronyms 

ADR Air Defence Radar 

ATC Air Traffic Control 

CAA Civil Aviation Authority 

CAP Civil Aviation Publication 
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DECC Department of Energy and Climate Change 

DIO Defence Infrastructure Organisation 

DS Deconfliction Service 

HMR Helicopter Main Route 

LARS Lower Airspace Radar Service 

MCA Maritime and Coastguard Agency 

Mil AIP  Military Aeronautical Information Publication  

MOD Ministry of Defence  

MSA Minimum Safety Altitude 

NATS National Air Traffic Service 

NERL NATS En Route Limited 

PAR Precision Approach Radar 

PSR Primary Surveillance Radar 

RMS Radar Mitigation Scheme 

SAR Search and Rescue 

SID Standard Instrument Departure 

TACAN Tactical Aid to Navigation 

TD Technology Demonstration 

TOPA Technical and Operational Assessment 

TRA Temporary Reserved Airspace 

UK IAIP UK Integrated Aeronautical Information Package 

UKLFS UK Low Flying System 

URD User Requirement  Document 

VFR Visual Flight Rules 

WTG Wind Turbine Generators 
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20 Military and Civil Aviation  

20.1 Introduction  

1 This chapter describes the existing environment with regard to the civil and military aviation 
within and around the Development Area and Offshore Export Cable Corridor, through the 
evaluation of existing data source and desk studies, and consultation with key stakeholders. 
Subsequently, this chapter presents an assessment of the predicted impacts of the 
construction, operation and decommissioning phases of the Inch Cape Offshore Wind Farm 
and associated Offshore Transmission Works (OfTW) on aviation interests. Details of 
mitigation are also presented. 

2 The potential effects of wind farms on aviation interests generally fall into two scenarios: 

• Physical obstruction: infrastructure can present a physical obstruction at, or close to, an 
aerodrome, flight path or other landing/take off point; and 

• Radar/air traffic services: clutter resulting from infrastructure, appearing on a radar 
display, can affect the safe provision of air traffic services as it can mask unidentified 
aircraft from air traffic controllers and/or prevent accurate identification of aircraft 
under their control. In some cases, radar reflections from the Wind Turbine Generators 
(WTGs) can affect the detection performance of the radar system itself. 

3 A number of other potential effects including impacts on search and rescue operations and 
over flight consideration, among others, are also relevant to the consideration of aviation 
impacts.     

4 This chapter is supported by the following appendices: 

• Appendix 20A: Military and Civil Aviation Impact Assessment;   

• Appendix 20B: Aviation and Lighting Requirements; and 

• Appendix 20C: NATS En Route Ltd (NERL) Technical and Operational Assessment. 

5 This chapter also shares linkages with Chapter 19: Shipping and Navigation and makes 
reference to content where relevant.  

6 Please note that in aviation terms, the standard measurement of altitude or vertical distance 
is in feet (ft), and nautical miles (nm) are used for navigational distances:  1 ft equates to 
0.305 metres; and 1 nm equates to 1.852 km. 

20.1.1 Consultation 

7 Inch Cape Offshore Limited (ICOL) has consulted a number of aviation stakeholders 
throughout the scoping of the Wind Farm and the pre-submission phase of the Project, and 
the consultees most current comments are summarised in Table 20.1 

8 Consideration of the Wind Farm and OfTW potential to impact on aviation stakeholders and 
receptors in accordance with the standard consultation distances stated in Civil Aviation 
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Publication (CAP) 764:  Civil Aviation Authority (CAA) Policy and Guidelines on Wind Turbines 
(CAA, 2012a) was undertaken for the Project. A number of consultees and receptors were 
scoped out from the consultation process as they were outwith the CAP 764 (CAA, 2012a) 
consultation zones or criteria which included:  

• CAA licenced aerodromes with a surveillance radar – none within 30 km of the 
Development Area. 

• CAA non licenced aerodromes - none within 17 km of the Development Area. 

• CAA licenced aerodrome where WTGs would line within any airspace coincidental with 
any published instrument flight procedure – none within the criteria. 

• Unlicensed aerodromes with runway length greater than 400 m – none within 4 km of 
the Development Area. 

• Other aviation activity – none within 10 km of the Development Area.  

• Helicopter Main Routes – none coinciding with the Development Area 2 nm either side 
of the route. 

• Offshore Helicopter Platforms – none coinciding with the Development Area 9 nm 
around a platform.  

Table 20.1: Scoping Responses and Actions 

Consultees Scoping Response Project Response 

Military Consultees  

Ministry of Defence 
(MOD) through 
Defence Infrastructure 
Organisation (DIO)   

MOD letter 12 February 2013 
confirms that the Project will be 
detectable by, and will cause 
unacceptable interference to the 
following radars: 

• Leuchars Air Traffic 
Control (ATC) Primary 
Surveillance Radar (PSR). 

• Buchan Air Defence Radar 
(ADR) radar. 

If the developer is able to 
overcome the issues stated above, 
the MOD will request that all 
WTGs be fitted with 200 candela 
omni-directional red lighting at the 
highest practicable point. 

 

 

 

 

Leuchars ATC PSR 

ICOL are intending to submit an 
initial mitigation scheme to the 
MOD pending consent submission. 
Preliminary details are provided in 
Section 20.8.1. 

ADR at Buchan  

ICOL are further engaging with the 
MOD to understand the extent of 
the potential effects and 
understand the appropriate 
mitigation that meets Project and 
MOD requirements. Preliminary 
details are provided in Section 
20.8.2.  

Lighting Scheme  

Lighting of the WTGs will be in 
accordance with legislation 
detailed in Article 220 [Annex A] 
CAP 393, 2012b and summarised 
in Appendix 20B. 
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Consultees Scoping Response Project Response 

 

Further email correspondence 
with DIO 19 February 2013 
confirmed that that additional 
information should be provided to 
the MOD on layout and turbine 
height options within the 
Development Area, to allow the 
MOD to further refine an impact 
assessment. This may reduce 
potential impact on the ADR at 
Buchan to an acceptable level and 
remove the requirement for any 
technical mitigation.   

An email from MOD to 
Department of Energy and Climate 
Change (DECC) 3 April 2013 
confirms the process for removing 
an ADR or ATC objection. An initial 
mitigation scheme should be 
submitted to the MOD by ICOL. 
The scheme must be considered 
by the MOD to be feasible and 
that there is potential (or the MOD 
cannot prove that there is no 
prospect) for the mitigation to be 
implemented within the life of the 
planning consent. 

Civil Consultees  

Civil Aviation Authority 
(CAA) 

Email response 14 April 2010: CAA 
has no site specific observations. 
Specific lighting of WTGs to be 
approved by CAA. 

Lighting of the WTGs will be in 
accordance with legislation 
detailed in Article 220 [Part 28] 
CAP 393, 2012b and summarised 
in Appendix 20B. 

National Air Traffic 
Services (NATS) 

NATS Technical and Operational 
Assessment requested by ICOL for 
the Project in February 2013 
concluded that no impact on NATS 
en-route radar and infrastructure 
is anticipated. 

No response required. 
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20.1.2 Policy and Plans 

9 A variety of aviation publications contain information and guidance relating to the potential 
effects of an offshore wind development on aviation stakeholders. The following documents 
were consulted to inform the assessment: 

• Civil Aviation Policy (CAP) 168:  Licensing of Aerodromes sets out the standards required 
at United Kingdom (UK) licensed aerodromes relating to its management systems, 
operational procedures, physical characteristics, assessment and treatment of obstacles, 
and visual aids. (CAA, 2011). 

• CAP 393 Air Navigation:  The Order and the Regulations sets out the provisions of the Air 
Navigation Order as amended together with regulations made under the Order. It is 
prepared for those concerned with day to day matters relating to air navigation that 
require an up to date version of the air navigation regulations and is edited by the Legal 
Advisers Department of the CAA. (CAA, 2012b). 

• CAP 437:  Offshore Helicopter Landing Areas – Guidance on Standards provides the 
criteria applied by the CAA in assessing helicopter landing areas for worldwide use by 
helicopters registered in the UK. It includes design of winching area arrangements 
located on WTG platforms to represent current best practice. (CAA, 2013a). 

• CAP 670:  Air Traffic Services Safety Requirements sets out the safety regulatory 
framework and requirements associated with the provision of an air traffic service. (CAA, 
2012c). 

• CAP 764:  Policy and Guidelines on Wind Turbines provides assistance to aviation 
stakeholders to help understand and address wind energy related issues, thereby 
ensuring greater consistency in the consideration of the potential impact of proposed 
wind farm developments. (CAA, 2012a). 

• UK Aeronautical Information Publications (Civil and Military) provides updated 
information essential to air navigation. (CAA, 2013b); 

• (Lighting, Policy Statement) CAA Policy Statement:  The Lighting of Wind Turbine 
Generators in United Kingdom Territorial Waters. (CAA, 2012d). 

• Maritime and Coastguard Agency (MCA):  Offshore Renewable Energy Installations, 
Emergency Response Co-operation Plans (ERCoP) for Construction and Operations Phase, 
and Requirements for Emergency Response and Search and Rescue (SAR) Helicopter 
Operations. (MCA, 2012). 

20.1.3 Design Envelope and Embedded Mitigation 

10 The potential development parameters and scenarios are defined as a Design Envelope and 
presented in Chapter 7: Description of Development. The assessment of potential impacts on 
military and civil aviation is based upon the worst case scenario as identified from this 
Design Envelope, and is specific to the potential impacts assessed in this chapter.   
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11 Key parameters for the worst case scenario for each potential impact are detailed in Table 
20.2 below. For this assessment these include consideration of the maximum number of 
WTGs across the largest area and with the maximum blade tip height.  

Table 20.2: Worst Case Scenario Definition – Wind Farm 

  Predicted Impact   Design Envelope Scenario Assessed 

Construction (and Decommissioning) 

Impacts on Radar During construction, and prior to commissioning WTG blades will not 
be rotational. As a result the infrastructure will not be processed and 
presented onto control displays by the radar. Therefore there will be 
no impacts on radar.  

Physical Obstruction The worst case scenario for impacts on radar services assumes that the 
entirety of the Development Area will be populated with WTGs at the 
maximum blade tip height of 215 m (705 ft) above Lowest 
Astronomical Tide. This is because the largest area of the highest WTGs 
will create the largest impact from an obstruction perspective, leading 
to a greater effect on aviation services. 

Any aspects of the infrastructure that are lower in height than the 
WTGs and within the Development Area will not create an incremental 
effect on aviation interests.  

Operation 

Impacts on Radar  As per Physical Obstruction in construction. 

Physical Obstruction  As per Physical Obstruction in construction. 

 

12 As the entire Offshore Export Cable is below sea level, it will not have an impact on aviation 
interests and therefore is not assessed in this chapter (Section 20.5).        

13 A range of Embedded Mitigation measures to minimise effects on military and civil aviation 
are captured within the Design Envelope (see Section 4.5.1). Currently the mitigation 
measures detailed in Appendix 20A and Appendix 20B are considered standard for wind farm 
projects. This assessment has assumed that they are embedded and the significance of 
impact is assessed accordingly.  

14 Embedded mitigation measures relate to lighting, and marking of works within the 
Development Area and promulgation of activities. The final scheme will comply with current 
guidelines and be agreed with the appropriate stakeholders. Current guidance is as follow: 

• Article 220 (CAA, 2012) sets out the mandatory requirements for lighting of offshore 
wind turbines;   
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• CAP 437: Standards for Offshore Helicopter Landing Areas (CAA, 2013a) sets out the 
lighting required to facilitate helicopter winch operations to WTG helicopter platforms 
conducted by day in visual meteorological conditions. The requirement determines 
installation of 16 – 60 candela steady green lights to indicate to a pilot when it is safe to 
operate; 

• Additional lighting may be required to mitigate the risk to winching operations (onto the 
WTGs or Operational Service Platforms) and the risk to Search and Rescue (SAR) 
operations. Requirements are in accordance with a CAA Policy Statement (CAA, Nov 
2012) (Appendix 20B);   

• The MCA has requested that "all lights should be under the control of the Wind Farm 
Control Centre or, out of hours, a person who has rapid access to control of the Wind 
Farm lighting and turbines so that they can be switched off/on as required by the 
emergency situation”. CAA policy statement (November 2012); and 

• Information will be circulated to relevant military and aviation stakeholders including 
NATS, MOD, and RenewableUK. Information on potential aviation obstructions will be 
promulgated within the UK Integrated Aeronautical Information Package (UK IAIP) and 
notified to the Defence Geographic Centre for marking on aeronautical related charts 
and documentation.   

15 These measures would be delivered as part of the Project (see Appendix 7A: Draft 
Environmental Management Plan). 

20.2 Baseline Environment  

20.2.1 Baseline Development Area  

16 Identification of receptors in the following description of the baseline environment within 
the Development Area is based upon: 

• Desk-top study utilising documentation listed in Section 20.1.2 including the UK IAIP 
(CAA, 2013b), Military Aeronautical Publication (Mil AIP) (No.1 Aeronautical Information 
Documents Unit(AIDU), 2013) and CAA aeronautical charts (Appendix 20A); 

• Consultation with relevant stakeholders using standard consultation distances stated in 
CAP 764:  Policy and Guidelines on Wind Turbines (CAA, 2012a) as described in Section 
20.1.1; 

• Radar line of sight analysis (see Appendix 20A, Section 3-5) carried out on behalf of ICOL; 
and 

• Consideration of key legislative and planning information.  

17 The works proposed within the Development Area have the potential to affect a number of 
receptor groups who have interests in safeguarding existing aviation operations and these 
are further separated into civil and military below. The following provides a generic 
description of the receptors considered within the baseline. 
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Civil Aviation 

18 Air Traffic Control (ATC) Radar – The role of ATC primary surveillance radar (PSR) is to 
provide information on air traffic in the vicinity of an airfield and the radar is normally 
situated at the airfield they support. 

19 NATS En-Route – NATS operate a number of long range radars positioned to provide 
maximum coverage of UK airspace. Wind farm developments have the potential to impact 
NATS radar and operations and by association other users of radar data supplied by NATS. 

Military Aviation 

20 ATC Radar – As with civil ATC the role of ATC primary surveillance radar is to provide 
information on air traffic in the vicinity of an airfield and the radar is normally situated at the 
airfield they support. The MOD has objected to a number of wind farm proposals as a result 
of potential impacts upon the radar and operations provided by the MOD ATC PSR service 
providers. 

21 Precision Approach Radar (PAR) and protected area – PAR provides lateral and vertical 
guidance for aircraft approaching a landing area. WTGs, when constructed within the arc of 
coverage of PAR installation, have the capacity to affect PAR in a variety of ways. In 
particular, the MOD has previously objected to proposals on the basis of track loss, track 
seduction, and processor overload. 

22 Air Defence Radar (ADR) – ADR provide a continuous recognised air picture over the UK. As 
with ATC Radar, the MOD has objected to a number of wind farm proposals as a result of 
potential impacts upon the radar and operations provided by the MOD Air Defence control 
system.  

23 Minimum Safety Altitude (MSA) – The potential exists that the Wind Farm will present a 
physical obstruction to aviation operations with regard to the MSA which is set in areas to 
ensure separation between aircraft and known obstacles. 

24 Low Flying - Low flying is a demanding but essential skill for military aircrew gained through 
progressive training and continuous practice within the United Kingdom Low Flying System 
(UKLFS). The ability to operate effectively at low-level by day and night is vital to fast jet, 
transport aircraft and helicopters, as they support forces on the ground. The MOD may 
object to developments which provide physical obstructions in or near a UKLFS area. 

25 Search and Rescue – The military search and rescue force provides 24 hour aeronautical 
search and rescue cover in the UK in the role of military and civil rescue, a role delegated to 
them by the Department of Transport. The search and rescue role is shared with the 
helicopters of Her Majesty’s Coastguard and, recently, civil helicopter operators based at 
Stornoway and Sumburgh and at two helicopter bases on the English south coast. Physical 
obstruction caused by the infrastructure within the Development Area has the potential to 
impact provision of SAR services. Although SAR provision covers both military and civil 
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interests, for the purpose of this assessment search and rescue is listed within military 
aviation. 

Airspace Classification 

26 The Development Area is situated in an area of predominately Class G uncontrolled airspace 
which is established from the surface up to Flight Level (FL) 195 (approximately 19,500 ft). 
There are also discrete areas of Class C and D controlled airspace in the Development Area. 
Within the different classifications of airspace the following applies: 

• Class G uncontrolled airspace: any aircraft can operate in this area of uncontrolled 
airspace without any mandatory requirement to be in communication with, or receive a 
radar service from, any ATC unit. Pilots of aircraft operating under Visual Flight Rules 
(VFR) in Class G airspace are ultimately responsible for seeing and avoiding other aircraft 
and obstructions; and 

• Class C and D controlled airspace: only aircraft that have filed a flight plan can operate 
within controlled airspace. Controllers apply the required levels of separation to aircraft 
operating in controlled airspace and generally instructions issued to the pilot flying in 
controlled airspace are mandatory. Aircraft operating in controlled airspace must be in 
receipt of an air traffic service from NATS or a separate authorised military service 
provider. 

27 Within the Class C controlled airspace there are a number of airways including P 18, 
Temporary Reserved Area (TRA) 007A, UP 18 and UP 59.   

• Airway P 18 is utilised by civil aircraft transiting from Newcastle to Wick and beyond 
(Figure 20.1). Airway P 18 is a conditional route which is 10 nm wide and when 
activated, extends in Class D controlled airspace from FL 135 (13,500 ft) to FL 195 
(19,500 ft) and Class C controlled airspace from FL 195 to FL 245 (24,500 ft). Conditional 
routes have restricted times of operation and P 18 is available during discrete operating 
hours. 
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Figure 20.1: Position of P 18 Relative to Development Area  

 

Reproduced from CAA digital map data © Crown copyright 2011 UKIAIP ENR 

• Temporary Reserved Area (TRA) 007A (Figure 20.2) is used by military aircraft for 
activities including air combat training, training exercises and supersonic flight (Figure 
20.4). It is established above a portion of the Development Area from FL 195 (19,500 ft) 
to FL 245 (24,500 ft) and is activated Monday – Friday 0830 to 1700 (0730 to 1700 
during the months of summer). TRA 007A does not include controlled airspace within 
Airway P 18 during the published hours of P 18. TRAs allow military aircraft to work 
autonomously or to be in receipt of an air traffic service from approved air traffic service 
units, to avoid operational restrictions. Air defence controllers using radar data from 
ADRs are responsible for navigation services and support to aircraft activity within TRA 
007A although RAF Leuchars can provide ATC services utilising the Leuchars PSR within 
TRA 007A.  
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Figure 20.2: Position of TRA 007A Relative to Development Area 

 

Reproduced from CAA digital map data © Crown copyright 2011 UKIAIP ENR 

• Two upper air routes, UP 18 and UP 59 which extend from FL 245 (24,500 ft) to FL 460 
(46,000 ft) overfly the Development Area (Figure 20.3). Aircraft on the upper air routes 
are controlled by NATS controllers who utilise remote NATS en-route radars. For this 
portion of airspace, the controllers are located at the NATS Air Traffic Control Centre at 
Prestwick.   
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Figure 20.3: Position of Upper Air Routes UP 18 and UP 59 Relative to Development Area 

 

Reproduced from CAA digital map data © Crown copyright 2011 UKIAIP ENR 
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Figure 20.4: Block View of Airspace Structure in the Vicinity of the Development Area (not 
to scale) 

 
 

28 When conditional route P 18 (not shown on the diagram above) is activated between FL 135 
(13,500 ft) and FL 245 (24,500 ft) an ATC service is provided by civil NATS controllers at the 
Prestwick Centre. When P 18 is inactive the airspace reverts as per the diagram above. 

Civil Aviation Identified Receptors 

29 The potential for impact on radar is a function of the radar’s technical range, any terrain 
between the radar and the Development Area, and the operational requirements of the 
users. ICOL has carried out modelling of radars whose operational range will extend to the 
Development Area (Appendix 20A). However, operational requirements can only be fully 
assessed by the radar users in consultation with the relevant stakeholders.   
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NATS En-Route Radar 

30 NATS En-route (NERL) was initially consulted in early 2010 and a Technical and Operational 
Assessment (TOPA) was completed by NATS (Appendix 20C) during April 2010 and revised in 
February 2013 (Appendix 20C). The TOPA assessed any potential for effects on NATS 
navigational aids, air-ground voice communication systems and any NATS radar systems 
within operational range. ICOL commissioned a line of site analysis (Appendix 20A) that 
assessed the potential for detectability of WTGs on radars within operational range. The 
TOPA and ICOL assessment concluded that no impacts on NERL radar are anticipated. NERL 
radar is therefore scoped out of the assessment. 

Aberdeen ATC Radar   

31 Aberdeen Airport utilises two NATS radars at Perwinnes and Allanshill for the provision of 
ATC services. These services are provided to aircraft inbound and outbound to the airport 
and in the northern North Sea airspace, including the Atlantic rim airspace and the East 
Shetland Basin. These services are available to helicopters operating in support of the oil and 
gas industry and to civil and military aircraft transiting the area at or below FL 100 (10,000 
ft). The helicopter main routes (HMRs) are routes where helicopters operate on a frequent 
basis. HMRs between Aberdeen and the offshore platforms service the oil and gas platforms 
and are situated well to the north of the Development Area and outside any CAA 
recommended consultation ranges. Furthermore, there are no flight procedures that would 
route aircraft into close proximity of the Development Area and there are no civil ATC radars 
identified by NATS in the TOPA (Appendix 20C). Civil ATC radar coverage is therefore scoped 
out of the assessment. This is in line with the guidance provided in CAP 764 and detailed in 
Section 20.1.1. 

Military Aviation Identified Receptors 

32 As for civil radars the potential for impact on radar is a function of its technical range, any 
terrain between the radar and the Development Area, and the operational requirements of 
the users. ICOL has carried out modelling of radars from which the operational range will 
extend to the Development Area (Appendix 20A). However, operational requirements can 
only be fully assessed by the radar users. The MOD has confirmed that the installation of 
WTGs within the Development Area will be detectable by, and has the potential to cause, 
unacceptable impacts on the operation of the radars identified below.    

RAF Leuchars Air Traffic Control Primary Surveillance Radar 

33 RAF Leuchars ATC uses a Watchman PSR to provide services to aircraft inbound and 
outbound from the airfield, and to military aircraft operating in the vicinity of the Firth of 
Tay, including in and around the location of the Development Area up to FL 245 (24,500 ft). 
In addition, RAF Leuchars is responsible for air traffic services to transitory civil and military 
aircraft requesting a Lower Airspace Radar Service (LARS) operating within a 40 nm radius of 
the airfield, below FL 100 (10,000 ft), 24 hours per day. 
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34 At a minimum distance of 37.3 km (20.1 nm), the Development Area is within the 
operational range of the RAF Leuchars ATC PSR. Radar propagation modelling has been 
undertaken on behalf of ICOL (Appendix 20A) and at a maximum WTG height of 215 m to 
blade tip; the Wind Farm will theoretically be detectable by the Leuchars ATC PSR. This 
direct, permanent effect of clutter as generated by the works within the Development Area 
may hamper the radar operator’s ability to distinguish actual aircraft returns from those 
created by the WTGs, and therefore degrade the safety and efficiency of the air traffic 
services being provided. The MOD has confirmed WTG within the Development Area will be 
detectable by, and will cause unacceptable interference to the ATC PSR at RAF Leuchars. 

MOD Air Defence Radar (ADR) Buchan 

35 The MOD is responsible for the homeland defence of the UK. A series of fixed ADR feed into 
the Control and Reporting Centre at RAF Boulmer and RAF Scampton, where the UK 
Recognised Air Picture (RAP) is produced.   

36 The Buchan ADR is situated near Peterhead, Aberdeenshire and is a Lockheed Martin FPS-
117 (MOD Type 92) radar, similar in operation to the Lockheed Martin TPS-77 ADR. The 
Lockheed Martin TPS-77 ADR is the only current mitigation accepted by MOD for the effects 
of WTGs on air defence radar, as implemented in the Greater Wash (see Section 20.8.2). At a 
minimum distance of 98.5 km (53 nm), the Buchan ADR is the closest ADR to the 
Development Area. Radar modelling (Appendix 20A) predicts that WTGs will be displayed on 
the radar screens of air defence controllers using data from the Buchan ADR. This has the 
potential to obscure genuine targets and could have safety implications for aircraft under 
control. The MOD has confirmed WTGs within the Development Area will be detectable by, 
and will cause unacceptable interference to the RAF Buchan ADR. They have confirmed that 
provision of further information on Wind Farm layout and WTG heights may reduce 
potential impact on the ADR at Buchan to an acceptable level.  

Other Military Receptors 

37 ICOL has considered the potential for impacts on a number of other military receptors upon 
which it has been concluded the potential for impacts are unlikely. As such, they are scoped 
out of the impact assessment and only detailed in the baseline for completeness. This has 
been ratified by MOD responses which have not raised concerns in relation to the following 
receptors described below.   

Minimum Safety Altitude 

38 The published RAF Leuchars MSA for aircraft operations in instrument meteorological 
conditions, essentially poor weather, in the region of the Development Area is 2400 ft (731 
m). This allows for a minimum of 1,000 ft (305 m) clearance between aircraft and known en-
route obstacles. The maximum tip height of WTGs within the Development Area is 215 m 
(705 ft). Therefore, the existing RAF Leuchars MSA in the area of the Wind Farm will be 
sufficient, ensuring that a minimum of 1,000 ft vertical separation between the anticipated 
WTG tip heights and aircraft is maintained. MSA is therefore scoped out of the assessment. 
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RAF Leuchars Precision Approach Radar 

39 The ITT Gilfillan PAR system employed by the MOD is a radar guidance system designed to 
provide lateral and vertical guidance to an aircraft pilot for landing, until the landing 
threshold is reached. The PAR is safeguarded out to 20 nm from the runway touchdown 
point and 20° either side of the extended runway centreline. 

40 Figure 20.5 illustrates the PAR safeguarded zone and the position of the Development Area. 
The whole of the Development Area lies outside of the safeguarded area of the RAF 
Leuchars PAR and is therefore scoped out of the assessment. There are no additional PAR 
systems in the region of the Development Area. PAR impacts are therefore not considered 
further in the assessment.   

Figure 20.5: RAF Leuchars Precision Approach Radar Coverage Cone 

 

MOD ADR Brizlee Wood 

41 The Brizlee Wood ADR is located on Alnwick Moor, Northumberland and is at a minimum 
distance of 117 km (63.3 nm) from the Development Area. The radar currently in operation 
is a Lockheed Martin TPS-77 radar, which has recently been installed and is currently 
undergoing a series of acceptance tests. Radar modelling (Appendix 20A) predicts that there 
is potential for intermittent detection of WTGs in limited areas within the Development Area 
by the Brizlee Wood ADR. However, in consultation responses from the MOD they have not 
stated any concerns regarding interference with the ADR at Brizlee Wood and therefore 
impacts are not considered further in this assessment. 
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Low Flying 

42 The MOD publishes a map of the UKLFS defining the importance of areas of the UK to low 
flying operations (Figure 20.6). The map is supplied only for guidance about locations likely 
to be problematic and is not a binding statement of MOD procedure.   

Figure 20.6: MOD Low Flying Area Safeguarding Maps in Relation to the Development Area 

 

Reproduced from DECC Website digital Low Flying Map data © Crown copyright 2011.  

43 This map shows the Development Area to be located outside of any low flying consultation 
zones published by the MOD (MOD, 2011), and as such military low flying activities are not 
considered further in this assessment.     

Search and Rescue 

44 The physical presence of the WTGs within the Development Area has the potential to 
represent a collision risk to SAR operations, operating in the vicinity of the Development 
Area. SAR response is co-ordinated between aviation and marine resources. As such 
potential impacts on SAR are considered in Chapter 19 and described in Section 19.3.1 and 
Appendix 19A.   

20.2.2 Summary of the Baseline 

45 This section has identified the receptors which have the potential to interact with the Wind 
Farm and associated works within the Development Area. Those with no identifiable 
interaction are not considered further in the assessment. The following Table 20.3 
summarises the receptors which are considered in the impact assessment. 
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Table 20.3: Summary of the Receptors Taken Forward to the Assessment 

Group Receptor Groups Receptors Impact 
Assessment 

Civil 

ATC Radar Aberdeen ATC No 

NERL Radar Radars within 
operational range 

No 

No 

Military 

ATC Radar RAF Leuchars ATC PSR Yes 

PAR RAF Leuchars PAR No 

AD Radar 

Buchan Yes 

Brizlee Wood No 

Obstruction to 
Aviation 

RAF Leuchars MSA No 

Low Flying No 

Search and Rescue Chapter 19 

 

20.2.3 Baseline without the Project  

46 In the future it is anticipated that the airspace would continue to be used by military and 
civil aviation stakeholders, as described in Section 20.1 and Section 20.2 and the baseline 
would remain as detailed.  

47 However, an announcement was made by Government in 2011 that confirmed that RAF 
Leuchars would become an army base and the Typhoon aircraft at the unit, which operate in 
the air defence role, would move to RAF Lossiemouth during 2013. Until the future of the 
airfield facilities has been decided upon there will be a period of uncertainty whilst the 
infrastructure is prepared for transfer to the British Army.  

48 If it was decided to decommission the radar then the potential for impacts on ATC PSR radar 
at RAF Leuchars would no longer be a consideration. However, the Defence Infrastructure 
Organisation (DIO) will continue to safeguard the airfield until a final decision on the future 
use of the airfield and its facilities has been made. As such the assessment has been carried 
out assuming that the Leuchars ATC PSR is still in operation.    
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20.3 Assessment Methodology 

49 A list of potential aviation receptors was identified in accordance with CAA Publication CAP 
764, Policy and Guidelines on Wind Turbines (CAA, 2012a). This assessment considers all 
radar systems within operational range of the Development Area, as well as military areas of 
operation, including tactical training and danger areas. For each identified receptor, the 
physical obstruction and/or radar effect, and then subsequently the operational impacts 
were considered with any other potential impacts. The operational impact considers: the 
orientation of approach and departure flight paths, physical safeguarding of flight, types of 
aircraft flying into the aerodrome, airspace characteristics and flight procedures as published 
in the UK IAIP and the Mil AIP. 

50 Assessment has been informed by the results of baseline studies and consultation, and with 
reference to the existing evidence base regarding effects of wind farm development.   

51 Considering the general implications of impacts on aviation interests in critical functions of 
safety and defence, it is considered that all the identified receptors are of high sensitivity. In 
addition to this, the magnitude of effects will be binary; i.e. the impacts are either 
acceptable or unacceptable to the relevant stakeholders. As such, it is considered 
inappropriate to apply the matrix approach considering a spectrum of significance and 
magnitude conclusions. Instead impact conclusions will either be concluded as significant 
(i.e. unacceptable) or not significant (i.e. acceptable).      

52 In the instance where impacts are unacceptable then ICOL will work with the relevant 
stakeholders to find appropriate mitigation solutions. These solutions should be agreed 
between ICOL and the infrastructure owner/operator, and consultation will continue 
through the consenting process. 

53 As the entire Offshore Export Cable is below sea level, there is no potential for interaction 
between aviation interests. It is therefore considered that any works within the Offshore 
Export Cable Corridor will not have an impact on aviation interests and therefore is not 
assessed further in this chapter.        

20.4 Impact Assessment Development Area   

20.4.1 Effects of Construction  

MOD RAF Leuchars Air Traffic Control Primary Surveillance Radar 

54 During construction, and prior to commissioning, WTG blades will not be rotational. As a 
result the infrastructure will not be processed and presented onto control displays by the 
radar. Therefore there will be no impacts on radar. Construction within the Development 
Area will have no significant effect on the RAF Leuchars Primary Surveillance Radar system.  
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MOD Buchan Air Defence Radar 

55 During construction, and prior to commissioning. WTG blades will not be rotational. As a 
result the infrastructure will not be processed and presented onto control displays by the 
radar. Therefore there will be no impacts on radar. Construction within the Development 
Area will have no significant effect on the MOD Buchan ADR system.   

20.4.2 Effects of Operation and Maintenance 

MOD RAF Leuchars Air Traffic Control Primary Surveillance Radar 

56 RAF Leuchars provide radar services for aircraft on departure and recovery to the airfield as 
well as LARS to participating aircraft. 

57 In the vicinity of the Development Area, aircraft will be transiting through Class G 
Uncontrolled Airspace (anyone can fly here without talking to ATC) and may request a 
deconfliction service (DS) from the controllers at RAF Leuchars. DS is the highest level of 
radar service provided to pilots in Class G uncontrolled airspace: essentially the controller 
must provide instructions to the pilot to ensure the aircraft remains adequately separated 
from ‘unknown traffic’ or clutter. For a pilot requesting a DS, on a flight path within five 
nautical miles of the Development Area, the air traffic controller will be unable to provide 
the five nautical miles separation (between clutter within the Wind Farm and an aircraft) 
required for the safe provision of the service. 

58 Operators at RAF Leuchars use another navigation system, in addition to PSR: Tactical Aid to 
Navigation (TACAN) provides the user with the bearing and distance information to a ground 
station. Radar service provision that supports the arrival procedures to RAF Leuchars (as 
detailed in Appendix 20A) which utilise the TACAN hold procedures from the east for runway 
08/26 are affected by the location of the expected WTG clutter. The TACAN procedures are 
likely to be frequently used to maintain qualification of procedures with aircrews during 
training exercises. The holding patterns for aircraft utilising the Leuchars TACAN are likely to 
be affected by clutter from the Wind Farm.   

59 Departing aircraft from the airfield will normally follow a published departure procedure 
which will keep aircraft clear of terrain. The aircraft will follow a Standard Instrument 
Departure (SID) profile immediately after take-off. SIDs strike a balance between obstacle 
clearance, noise abatement and airspace management considerations. Aircraft departing 
under VFR will normally depart the airfield via the most expeditious route, which may 
include flying a SID. RAF Leuchars publishes four SIDs for each runway. The SID 1 profiles for 
both runway 26 and 08 at Leuchars take the departing aircraft towards the Development 
Area. 

60 Aircraft returning to the airfield, under an air traffic service from RAF Leuchars, from the 
vicinity of the Development Area (not utilising the TACAN hold procedure) are also likely to 
be affected by the expected clutter, as the airspace available to the controllers to 
manoeuvre aircraft into the recovery stream under a DS, is reduced due to the fact that 



Human Environment 
MILITARY AND CIVIL AVIATION 

 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

20 

20 of 32  

controllers are mandated to maintain standard separation of 5 nm on any unknown radar 
contact. 

61 RAF Leuchars is also a provider of LARS, a national system within which participating civil and 
military Air Traffic Service Units provide a radar service to aircraft, subject to controlling 
capacity, within approximately 30 - 40 nm of each radar station. RAF Leuchars provides this 
service out to 40 nm, 24 hours per day. LARS is established to enhance the safety and the 
efficiency of air traffic services provided to aircraft flying from or close to aerodromes not 
protected by controlled airspace. It encourages aircraft flying through the area to request an 
air traffic service which would allow air traffic controllers to separate aircraft based on 
known intentions and therefore reduce the need for avoiding action. Controllers will need to 
provide 5 nm separation between an aircraft in receipt of a DS and any radar clutter which 
has the potential to obscure unknown targets. Use of LARS in the proximity of the 
Development Area would be limited; light civilian aircraft tend to stay overland as they 
invariably do not carry the relevant safety equipment to operate at a distance from the 
coastline. However, for aircraft requesting LARS in the vicinity of the Development Area, the 
type of service provided to aircrew in the region would be restricted due to expected radar 
clutter created by the WTGs. 

62 In consultation the MOD have confirmed WTGs in the Development Area will detectable by, 
and will cause unacceptable interference to the ATC PSR at RAF Leuchars. In addition, radar 
propagation modelling has been undertaken (Appendix 20A) and the interaction of radar 
with WTGs is well understood. Therefore, there is a low uncertainty in this assessment and 
the effect is considered probable to occur. 

63 Operation and maintenance of the Wind Farm and OfTW, within the Development Area, has 
been assessed as having a significant effect on ATC PSR at RAF Leuchars.   

MOD Buchan Air Defence Radar 

64 The Buchan ADR provides surveillance and minute to minute information on air activity 
required to defend the UK air defence region, particularly from the air. Air defence radar 
resources are used in support of training exercises on an almost daily basis. TRA 007A is 
established above the Development Area from FL 195 (19,500 ft) up to FL 245 (24,500 ft). 
Promulgated training activities within the TRA include air combat, tests and trials and 
supersonic flight. Air defence controllers using the radar data from ADRs are responsible for 
early detection, navigation services and support to aircraft activity within and crossing TRA 
007A. 

65 Radar modelling (Appendix 20A) predicts that WTGs will be displayed as clutter on the radar 
display of air defence controllers using data from the Buchan ADR. This has the potential to 
obscure genuine targets and could have safety implications for aircraft under control. The 
MOD, through DIO, has stated, in an email dated 04 February 2011 to ICOL, that their sole 
concern is the possible detection of the Wind Farm to the airfield ATC PSR at RAF Leuchars. 
Further correspondence from DIO, dated 12 February 2013, to ICOL, stated that the Wind 
Farm would cause unacceptable interference to the Buchan ADR. On the 19 February 2013, 
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DIO confirmed that that additional information should be provided to the MOD on layout 
and turbine height options within the Development Area, to allow the MOD to further refine 
an impact assessment. This may reduce potential impact on the ADR at Buchan to an 
acceptable level and remove the requirement for any technical mitigation.   

66 WTGs in coverage areas of the Buchan ADR could shield the radars from genuine aircraft 
targets from the air defence controller. These direct and permanent effects would affect the 
controller’s ability to provide a safe service to aircraft in support of air defence activities, and 
in support of training exercises within and crossing TRA 007A. 

67 Construction within the Development Area has been assessed as having a significant effect 
on the MOD Buchan ADR. 

20.4.3 Effects of Decommissioning  

68 The potential effects of decommissioning are considered to be equivalent to and potentially 
lower than the worst case effects assessed for the construction phase. The approach to 
decommissioning is described in Section 7.12. A decommissioning plan will be prepared in 
accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) and will be 
subject to approval from Department of Energy and Climate Change prior to 
implementation. Any agreed mitigation will remain in operation whilst any WTGs remain 
operational. 

20.5 Impact Assessment Offshore Export Cable Corridor   

69 As infrastructure in the entire Offshore Export Cable Corridor is below sea level, it will not 
have an impact on aviation interests and therefore is not assessed in this chapter.        

20.6 Impact Interactions 

70 The potential for individual impacts identified through the impact assessment to interact 
and create new, or more significant impacts on Military and Civil Aviation has been assessed. 
No such interactions have been identified. 

71 The potential for impacts from other projects to interact with those identified in the impact 
assessment and cumulative impact assessment to result in a greater long term effect has 
been assessed. No such interactions have been identified. 

20.7 Cumulative Impact  

72 The assessment of cumulative impacts is structured as following;  

• Cumulative impacts of Wind Farm with the OfTW, i.e. the Project, are assessed, followed 
by; 

• Cumulative impacts of the Project with other projects and activities in the area.   
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20.7.1 Cumulative Impact of the Project 

73 As detailed in Section 20.3 and Section 20.5 there are no impacts resulting from OfTW within 
the Offshore Export Cable Corridor. Therefore impacts of the Project will be the same as the 
Wind Farm and OfTW works within the Development Area in isolation. 

20.7.2 Cumulative Impact of the Project with Other Projects 

74 The full list of projects and activities considered as part of the cumulative assessment, are 
found in Section 4.7.3, Figure 4.1. These fall into the following categories:  

• Other offshore wind farms in the Firth of Forth and Tay area; and 

• Other projects and activities.  

75 Potential effects on the following receptors are considered in this cumulative impact 
assessment: 

• MOD RAF Leuchars ATC PSR; and 

• MOD Buchan ADR. 

Other Offshore Wind Farms in the Firth of Forth and Tay Area 

76 The location of the Neart na Gaoithe and the Firth of Forth Round 3 wind farms in the Firth 
of Forth are shown in Figure 20.7.   

77 The Neart na Gaoithe wind farm development is located to the south of the Development 
Area, approximately 5.5 nm at its closest point; the WTGs have a maximum blade tip height 
of 197 m and are understood to be distributed throughout the development boundary.    

78 The Firth of Forth Phase 1 sites are located directly to the east of the Development Area and 
the WTGs have a maximum blade tip height of 199 m. For the purpose of this assessment it 
is assumed WTGs will be distributed evenly over the Alpha and Bravo sites (Phase 1).     
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Figure 20.7: Other Offshore Wind Farm Projects Considered for Cumulative Impact 

 

Other Projects and Activities  

Other Offshore Wind Farms 

79 Other offshore wind farms for consideration include: 

• European Offshore Wind Deployment Centre (Aberdeen); 

• Hywind Demonstration Site (near Aberdeen); 

• Methil (Fife Energy Park) Offshore Demonstration Wind Turbine (Methil); 

• Beatrice Offshore Wind Farm (Moray Firth); and 

• Moray Firth R3 Zone 1 (Eastern Development Area) (Moray Firth). 

Onshore Wind Farms 

80 Other offshore and onshore wind farms have the potential to interact with radars at Buchan 
and Leuchars if they are within the operational range of the radars.   

Other Coastal Projects 

81 Other coastal projects for consideration include: 

• Forth Replacement Crossing (Firth of Forth); 

• Rosyth International Container Terminal Project (Rosyth); 

• Coastal Improvement Works at the Mouth of the Barry Burn (Carnoustie); 
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• Edinburgh Harbour Master Plan (Edinburgh Waterfront Development) (Leith); 

• Port of Dundee Expansion (Dundee Waterfront Development); and 

• Montrose Tidal Array (GlaxoSmithKline Tidal Energy Project) (Montrose). 

Other Onshore Projects 

82 Other onshore projects for consideration include: 

• Grangemouth Renewable Energy Plant (Grangemouth); 

• Rosyth Renewable Energy Plant (Rosyth); 

• Dundee Renewable Energy Plant (Dundee); 

• Victoria and Albert  Museum at Dundee (Dundee); 

• Captain Clean Energy Project (Caledonia Clean Energy Project) (Grangemouth); and 

• Cockenzie Combined Cycle Gas Turbine Power Station (Cockenzie). 

83 The static nature of the infrastructure in the other coastal and onshore projects means that 
impacts on radar are not anticipated. In addition to this their location means there will be no 
impacts relating to physical obstruction. As such the other coastal and onshore projects are 
scoped out of the following assessment. 

20.7.3 Effects of Construction 

MOD RAF Leuchars Air Traffic Control Primary Surveillance Radar and MOD Buchan Air 

Defence Radar 

84 As with the Wind Farm and OfTW construction phase, within the Development Area 
assessment (Section 20.4.1), the impact on radar systems is only present once a WTG is 
operational. Therefore, there will be no significant effect on the identified receptors.  

20.7.4 Effects of Operation and Maintenance 

RAF Leuchars Air Traffic Control Primary Surveillance Radar 

85 The detection of WTGs within the Development Area, Neart na Gaoithe and the Firth of 
Forth Phase 1 wind farms is likely to create unwanted radar returns on the RAF Leuchars ATC 
PSR display system. This could hamper the operators’ ability to distinguish actual aircraft 
returns from those created by the wind farms. 

86 Radar modelling (Appendix 20A) predicts that WTGs within the Development Area, Neart na 
Gaoithe and the Firth of Forth Phase 1 wind farms will be detected by the RAF Leuchars ATC 
PSR system.   

87 As the Neart na Gaoithe and Firth of Forth Phase 1 wind farms are theoretically detectable 
to the PSR at Leuchars it is implicit that the more sites that are proposed or built, the greater 
the impact on the provision of ATC PSR services.     
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88 Because the other two wind farms are theoretically detectable to the RAF Leuchars ATC PSR, 
they would create, in effect, a large area within which significant clutter can be expected. All 
of the wind farms are located in areas where controllers using the Leuchars ATC PSR are 
required to detect and control aircraft, depending on the service provided at each location. 
It is evident that, as larger areas are covered and the extent of the clutter increases, the 
availability of uncluttered airspace reduces.    

89 In addition to these wind farms it is possible that there are a number of smaller onshore and 
offshore wind farms that may have an incremental impact on the radar by increasing the 
area of clutter. It is understood that larger scale offshore wind farms, such as the Moray 
Firth R3 Zone 1 (Eastern Development Area), are not within the operational range of the 
Leuchars ATC PSR. It is expected that the MOD’s response to the Project has included 
consideration of reasonably foreseeable projects that have the potential to present a 
cumulative effect on the Project and their response includes a consideration regarding wider 
impacts on their safeguarding responsibilities.   

90 Cumulative impacts of operation and maintenance has been assessed as having a significant 
effect on the RAF Leuchars ATC PSR system.   

MOD Buchan Air Defence Radar 

91 Radar propagation modelling indicates that the Neart na Gaoithe wind farm will not be 
detected by the Buchan ADR. There will however, be potential for cumulative effect on the 
Buchan ADR created by the Firth of Forth Phase 1 wind farm. As the Firth of Forth Phase 1 
wind farm is theoretically detectable to the ADR at Buchan it is implicit that the more sites 
that are proposed or built, the greater the impact on the provision of radar services. In 
effect, a larger area within which significant clutter can be expected will be created. The 
Firth of Forth Phase 1 and the Inch Cape Development Area are located in areas where 
controllers using the Buchan ADR are required to detect and control aircraft.   

92 In addition to these wind farms it is possible that there are a number of smaller onshore and 
offshore wind farms that may have an incremental impact on the radar by increasing the 
area of clutter. It is expected that the MOD’s response to the Project has included 
consideration of reasonably foreseeable projects that have the potential to present a 
cumulative effect on the Project and their response includes a consideration regarding wider 
impacts on their safeguarding responsibilities.   

93 Cumulative impacts of operation and maintenance has been assessed as having a significant 
effect on the MOD Buchan ADR.   

94 It is the desire of ICOL that a collaborative approach to mitigating the effects of the Project 
with the adjacent developments is undertaken to ensure an acceptable effect on the 
Leuchars ATC PSR and Buchan ADR. ICOL will continue to work with the Neart na Gaoithe 
and the Firth of Forth Phase 1 developers, the MOD and any other identified developers to 
ensure that opportunities are identified, and where possible, mitigation proposals are 
aligned. Further details can be found in Section 20.8.    
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20.7.5 Effects of Decommissioning  

MOD RAF Leuchars Air Traffic Control Primary Surveillance Radar and MOD Buchan Air 

Defence Radar  

95 As with the Development Area assessment conclusions in Section 20.4.3 decommissioning 
processes will have no significant cumulative effect on the Leuchars ATC PSR or Buchan ADR, 
however mitigation will remain in operation whilst any WTGs remain operational. 

20.8 Additional Mitigation 

96 Embedded Mitigation measures provided within Section 20.1.3 are considered standard for 
wind farm projects and therefore this assessment has assumed that they are in place and 
significance is assessed accordingly. This section considers any Additional Mitigation 
necessary to reduce significant effects identified in the assessment to acceptable levels.   

97 An email from MOD to Department of Energy and Climate Change (DECC) of 3 April 2013 
confirmed the process for removing an ADR or ATC objection:  

• “It is the responsibility of the applicant to submit the initial mitigation proposal to the 
MOD for consideration. The mitigation proposal should detail how the proposed 
mitigation will work and is specific to the proposed wind farm/turbine. 

• This mitigation proposal is reviewed by the MOD’s operational and technical advisors 
who comment on the feasibility of the proposal. The proposal should include the 
necessary level of detail to allow the MOD to undertake a full assessment. 

• If the advisors consider that the proposal is not appropriate to mitigate the impact of the 
development of the ADR/ATC radar, then the mitigation proposal is rebutted. 

• If the proposal is considered to be feasible and there is potential (or the MOD cannot 
prove that there is no prospect) for the mitigation to be implemented within the life of 
the planning consent, then the mitigation is accepted subject to agreement being 
reached on an appropriate condition. 

• DIO propose a planning condition to the applicant, which is required to ensure that 
further detail is submitted to the Consenting Authority and MOD post-consent in the 
form of a Radar Mitigation Scheme (RMS). 

• Once agreed, the condition is suggested to the Consenting Authority for inclusion on any 
forthcoming consent. The RMS is effectively the means by which the mitigation will be 
implemented post-consent. The condition will be discharged, as appropriate, when the 
scheme is approved and implemented. 

• At present, each stage of the process is afforded three weeks. As such, this results in a 
target nine week timescale from submission of the mitigation proposal to the production 
of a suspensive condition. This process is well established and therefore it is possible to 
shorten the length of the proposed timescale, dependent on the availability of 
resources.” 
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98 The following Sections 20.8.1 and 20.8.2 provide a high level summary of the technical 
mitigation solutions which are expected to be provided to the MOD in ICOLs initial 
mitigation proposal and final RMS.   

20.8.1 MOD RAF Leuchars Air Traffic Control Primary Surveillance Radar 

99 No mitigation is required during construction. When constructed and operational, all of the 
WTGs within the Development Area will theoretically be detected by the ATC PSR at 
Leuchars leading to an operational impact, as confirmed in consultation with the MOD 
(Section 20.1.1). The patch of clutter likely to be produced on the radar display is within the 
path taken by aircraft departing from and arriving at the airfield.      

100 Previous technical mitigation solutions accepted by the MOD for radar impacts have 
included ‘infill’ solutions. An infill solution involves the removal of PSR data where radar 
clutter is anticipated in the vicinity of the WTGs, and replacing it with an alternate radar 
source which is not affected by radar clutter. The MOD has stated a requirement for 
‘seamless integration’ to be an integral factor in the acceptability of any technical infill 
mitigation solution for ATC radar. The MOD has published a draft document User 
requirement document (URD) for the sustainment of military air traffic control (ATC) primary 
surveillance capability with wind turbines in radar line of sight (MOD, 2012). This document 
contains the standards stipulated by the MOD for acceptable integration of an infill solution. 

101 A number of emerging technologies may potentially offer acceptable technical mitigation for 
ATC impacts, pending demonstration and acceptance by the MOD. The MOD and the DECC 
are presently undertaking a technology demonstration (TD) programme which will allow 
performance and compliance against the User Requirement  Document (URD) for impacts on 
ATC radar to be demonstrated. It is expected that the TD will inform the agreement of 
acceptable mitigation with the MOD.   

102 The emerging technologies fall into different categories and include, but are not limited to 
the following. 

Resolution Infill 

103 Resolution infill consists of a sensor that is located within or near to the wind farm and 
provides surveillance of a given volume surrounding the wind farm. The sensor does not 
operate in the same way as a traditional PSR and is able to differentiate WTGs and aircraft.  
The false radar returns can then be suppressed through utilisation of the clutter free 
coverage volume. The technology is still in development. It is understood that resolution 
infill systems will include bespoke radar system integration solutions; work to achieve and 
demonstrate ‘seamless integration’ is on-going. Examples of resolution infill solutions 
include: 

• Aveillant HR Infill Holographic RadarTM: a small scale sensor developed by Aveillant 
which is primarily designed to be located with the affected PSR system or can be 
installed within or in proximity to the wind farm itself; and 
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• C Speed LightWave Radar: designed to be co-located with the affected PSR system and 
exploits the basic principles of radar operation in order to distinguish between returns 
from aircraft and returns from WTGs. 

Thruput Midas 

104 The Thruput Midas family of mitigation includes Midas III, a system designed for use with 
raw video radar data; and Midas IV, designed for implementation in a digital processed 
display system. The systems are different in terms of their approach to removing WTG radar 
returns, although due to the commercial confidentiality of the development programme, 
technical detail is not available to be elaborated further in this ES. It is, however, anticipated 
that both systems will undergo extensive trial and integration activities in the next 12 
months, at different airports across the UK.   

Terma Scanter 4002 

105 The Terma Scanter 4002 radar is a maritime radar which could be used as an air surveillance 
radar with the benefit of providing inter-WTG visibility and the ability to track aircraft inside 
and around wind farms.   

106 A Scanter 4002 system is currently installed at Copenhagen Airport, where the local air 
traffic controllers are able to review detection performance against aircraft in the vicinity of 
a number of WTGs. 

107 The radar is an X-Band system, which operates in a higher frequency than traditional S-Band 
ATC radar, which leads to the following capabilities: improved pulse compression; narrow 
beamwidth; less desensitisation; and increased accuracy. The radar has a range of 40 nm, 
and could therefore be a suitable candidate for RAF Leuchars.   

Cassidian ASR-NG 

108 Cassidian ASR-NG is a combined Primary/Secondary radar system which includes technology 
that allows for safe guidance of aircraft in the vicinity of WTGs. It is unknown how the 
technology inherent in this system successfully mitigates the effect of WTGs on radar. 
Further analysis is required to ascertain specific detail as to whether this system can be 
utilised. 

Watchman Upgrade 

109 The equipment manufacturer of the Watchman radar, which is in use across a large number 
of MOD airfields, has proposed a wind farm mitigation upgrade for their radar system.   

Summary 

110 ICOL intends to work with the MOD in agreeing a solution appropriate to mitigation impacts 
on Leuchars ATC PSR. An initial mitigation proposal will be submitted to the MOD which will 
review a number of candidate technologies. It is expected that the RMS will be influenced 
and informed by the TD and will be in compliance with the URD.   
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20.8.2 MOD Buchan Air Defence Radar 

111 No mitigation is required during construction. On the 19 February 2013 DIO clarified that the 
provision of further information on Wind Farm and WTG heights may reduce potential 
impact on the ADR at Buchan to an acceptable level. If this was the case then there would be 
no further requirement for technical mitigation.    

112 If mitigation through design is not feasible for reducing impacts to an acceptable level then 
technical mitigation will be considered. The Lockheed Martin TPS-77 ADR is the only current 
mitigation accepted by MOD for the effects of WTGs on air defence radar, as implemented 
in the Greater Wash. The MOD requires that a volume of airspace above WTGs must exist, 
which achieves agreed performance metrics when mitigation is in place. This is called an 
‘Aviation Specification’, and provides guarantees for MOD that the radar performance is 
maintained immediately above and beyond the lateral confines of a wind development.  

113 The ability of the TPS-77 radar to meet the Aviation Specification is due in part to the radar’s 
3 – Dimensional Non Automatic Initiation Zone (NAIZ) capability. The establishment of a 
NAIZ surrounding WTGs prevents the radar from both displaying false radar returns from 
WTGs and initiating new tracks associated with PSR returns within the zone. Tracks which 
have been formed from returns originating outside the NAIZ should still be tracked if it 
enters the NAIZ e.g. an aircraft transiting over the NAIZ.  

114 It is expected that it would be possible to create a NAIZ around the Project WTGs, and this 
enhanced signal processing ability of the TPS77 radar could permit WTGs to be constructed 
and operated in accordance with meeting an Aviation Specification. 

115 The Buchan T92 radar (type AN / FPS-117) is the baseline version from which the TPS-77 is 
derived. Through the development of the TPS – 77 radar the Buchan ADR has been subject 
to updates to closer align its capability to that of the TPS-77. However, further upgrades to 
the T92 radar are required to provide acceptable wind farm mitigating capabilities through 
the utilisation of a 3-D NAIZ to meet an Aviation Specification. This facility is not currently 
available on the existing T92 radar at Buchan. 

116 As detailed in Section 20.8.1, ICOL intends to work with the MOD in agreeing a solution 
appropriate to mitigate impacts on Buchan ADR, following the process set out by the MOD. 
An initial mitigation proposal will be submitted to the MOD which will consider potential 
candidate technologies. It is expected that the RMS will be in compliance with the URD. A 
description of the mitigation and purpose is summarised in Table 20.4 below.  
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Table 20.4: Summary of Monitoring and Mitigation Measures 

Effect Mitigation and Monitoring Measures Purpose/Outcome 

RAF Leuchars ATC PSR Implementation and integration of technical 
mitigation solution will be agreed as per the 
process set out by the MOD and detailed in 
Section 20.8 above.  

This assumes that the MOD requirements as 
stipulated in the URD can be met. 

Mitigation will 
remove the WTG 
radar returns from 
the ATC PSR display. 

MOD Buchan ADR 

 

In relation to Buchan Air Defence Radar, 
additional information shall be provided to 
the MOD as layout and turbine height options 
within the Development are considered, to 
allow the MOD to further refine an impact 
assessment.  

If there is a residual unacceptable impact, 
implementation and integration of a technical 
mitigation solution will be agreed with the 
MOD in collaboration with other beneficiaries 
of the mitigation solution. 

Technical mitigation, if required, will most 
likely be in the form of modifications or 
upgrade to the Buchan T92 ADR.  

Mitigation through 
design has the 
potential to reduce 
operational impacts 
to an acceptable 
level.  

If required then 
technical mitigation 
will remove the 
WTG radar returns 
from the ADR 
display. 

 

20.8.3 Offshore Export Cable Corridor   

117 No Additional mitigation is proposed. No significant impacts have been identified. 

20.8.4 Cumulative Impacts 

118 The conclusions for the Project and the Project with other projects are the same as the 
Development Area in isolation.  

20.9 Conclusions and Residual Impacts 

20.9.1 Development Area  

119 In the absence of mitigation, significant effects on the following identified aviation 
stakeholders will occur: 

• MOD RAF Leuchars ATC PSR; and 

• MOD Buchan ADR. 

120 Potential mitigation measures are being discussed with the MOD and a collaborative 
approach to mitigation by the Forth and Tay Offshore Wind Farm Developer Group will be 
sought where possible. This will also be informed by the MOD TD Programme. 
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121 When suitable technological mitigation is procured and in operation, there will be a 
negligible residual effect on the MOD RAF Leuchars ATC PSR and the MOD Buchan ADR 
systems.   

122 The residual impacts identified following application of appropriate Additional Mitigation 
(Section 20.8) are identified in Table 20.5 below.  

Table 20.5: Summary of Effects and Mitigation 

Effect Receptor 
Pre-

Mitigation 
Effect 

Mitigation 
Post-

Mitigation 
Effect 

Construction 

Impacts on ATC 
radar 

RAF 
Leuchars 
ATC PSR 

Not Significant N/A Not Significant 

Impacts on AD radar 
MOD 
Buchan 
ADR 

Not Significant N/A Not Significant 

Operation and Maintenance 

Impacts on ATC 
radar 

RAF 
Leuchars 
ATC PSR 

Significant 

Technical mitigation if 
required will most likely be in 
the form of an infill solution 
informed by the MOD TD. 

Not Significant 

Impacts on AD radar 
MOD 
Buchan 
ADR 

Significant 

Design mitigation will include 
provision of more detail on 
layout and WTG heights. 

Technical mitigation if 
required will most likely be in 
the form of modifications or 
upgrade to the T92 ADR. 

Not Significant 

Decommissioning 

Impacts on ATC 
radar 

RAF 
Leuchars 
ATC PSR 

Not Significant 
Mitigation remains in 
operations whilst any WTGs 
remain operational. 

Not Significant 

Impacts on AD radar 
MOD 
Buchan 
ADR 

Not Significant 
Mitigation remains in 
operation whilst any WTGs 
remain operational. 

Not Significant 
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21 Other Human Activities 

21.1 Introduction 

1 This chapter reports the assessment of the predicted impacts of the Inch Cape Offshore 

Wind Farm and the Offshore Transmission Works (OfTW) on other marine uses and users 

and activities not covered in other chapters of this Environmental Statement (ES). It 

addresses military activities, subsea cables, unexploded ordnance (UXO) and marine 

recreational uses (see Section 21.2).   

2 This chapter is supported by Appendix 21A: Unexploded Ordnance Assessment. This desk 

based study includes geotechnical and construction operations involved with the installation 

of Wind Turbine Generators (WTGs) and inter-array cables, and the installation of the Export 

Cable in order to holistically determine the potential UXO threat. 

3 This chapter also shares linkages with the following chapters and makes reference to their 

content where relevant: 

 Chapter 10: Metocean and Coastal Processes; 

 Chapter 17: Cultural Heritage and Marine Archaeology;  

 Chapter 19: Shipping and Navigation; and  

 Chapter 23: Summary of Effects. 

21.2 Consultation 

4 Consultation with the representative bodies of other marine users and activities has been 

carried out as part of the Environmental Impact Assessment (EIA) scoping exercise for the 

Inch Cape Offshore Wind Farm (see Chapter 5: Stakeholder Engagement, Section 5.4). A 

desktop feasibility assessment was undertaken to define the Offshore Export Cable Corridor 

(see Appendix 6A: Export Cable Feasibility Study) and as part of this, other marine users and 

activities were identified that could be impacted by the OfTW (works within the Offshore 

Export Cable Corridor). 

5 In addition to the formal Scoping Opinion, further informal consultation has been 

undertaken in relation to the assessment of the impacts of the Wind Farm and OfTW with 

relevant stakeholders, including the Royal Yachting Association Scotland (RYA)  (Chapter 19, 

Table 19.1). The information received through this consultation, together with the formal 

Scoping Opinion has informed the methodology and scope for the assessment of the impacts 

on other marine uses, users and activities presented in this chapter. 
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21.2.1 Development Area 

6 The following activities were scoped out of the assessment as part of the formal EIA scoping 

process (Chapter 5) because they were not found within the Development Area or predicted 

to have any interaction with it:  

 Military Practice and Exercise Areas (PEXA); 

 Oil and gas infrastructure; 

 Marine disposal sites; 

 Telecommunications; and 

 Aggregate extraction.  

7 The RYA was the only respondent to raise any concerns relevant to the assessment 

presented in this chapter. In relation to the Development Area, RYA's concerns with offshore 

wind energy developments and recreational boating relate to: navigational safety (collision 

risk, risk management and emergency responses, marking and lighting, effect on small craft 

navigational and communication equipment, weather), location (loss of cruising routes, 

squeeze into commercial routes, effect on sailing and racing areas, cumulative effects, visual 

intrusion and noise), end of life (dereliction, decommissioning), and consultation. The 

majority of these issues have been considered as part of the assessment of the proposals in 

Chapter 19. This chapter considers only the impacts of the proposals predicted on sailing and 

yachting activity in terms of disruption to activities and the recreational enjoyment of the 

activities. These effects are reported in Section 21.6 and Section 21.7. 

8 Consultation carried out with the Ministry of Defence (MOD) raised no specific concerns 

regarding UXO. However, results of a desk based study suggest there is potential risk 

associated with UXO. Consequently this has been scoped in to the assessment and is 

addressed in this chapter, with supporting details in Appendix 21A.  

9 In summary, on the basis of consultation and desk study the following activities are scoped 

into the Development Area impact assessment: 

 Marine recreational activities; and 

 UXO. 

21.2.2 Offshore Export Cable Corridor  

10 The Offshore Export Cable Corridor desktop search and feasibility study (Appendix 6A) 

confirms that, as a result of there being little or no interaction with the Offshore Export 

Cable Corridor the following activities are not considered in this assessment: 

 Marine disposal sites; 

 Telecommunications; and 

 Aggregate extraction. 
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11 On the basis of the findings of the study presented in Appendix 6A the following activities 

are considered in this assessment: 

 Marine recreational activities;  

 Military PEXAs; 

 Subsea cables and pipelines; and 

 UXO. 

21.3 Design Envelope and Embedded Mitigation 

12 The potential development parameters and scenarios for the Project are defined as a Design 

Envelope and presented in Chapter 7: Description of Development. The assessment of 

impacts on other human considerations is based upon the worst case scenario as identified 

from this Design Envelope.  

13 For this assessment these include consideration of the design, construction and operation of 

WTGs, meteorological masts, foundations and substructures, Offshore Substation Platforms 

(OSPs), inter-array cables and Export Cables. In each case the largest parameters within the 

Design Envelope has been considered. 

14 A range of Embedded Mitigation measures to minimise environmental effects are captured 

within the Design Envelope (see Chapter 4: Process and Methodology, Sections 4.4.1 and 

4.5.2). The assessment of effects on other human considerations has taken account of the 

Embedded Mitigation measures outlined below. 

15 Marine Recreational Activities: 

 Provision of safety/exclusion zones around construction activities (500 m);   

 The Wind Farm and OfTW structures will be marked on relevant United Kingdom 

Hydrographic Office (UKHO) admiralty charts. The Offshore Export Cable will also be 

charted, although whether the inter-array cables are shown will depend on the scale of 

the chart. 

 Promulgation of information and appropriate liaison will be carried out to ensure 

information on the works are circulated through agreed procedure e.g. Notices to 

Mariners, Kingfisher and other appropriate media to allow vessels to effectively and 

safely navigate around the proposed sites. 

16 Military Practice and Exercise Areas: 

 To mitigate any impact on the military exercise area during the construction phase of 

the Project, on-going consultation with the MOD will be maintained to determine the 

frequency and nature of their activities so that unnecessary disruption is avoided. The 

presence of the PEXA will also be included in any construction risk assessments, due to 

the nature of the practice activities in this area. 
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 Promulgation of information and appropriate liaison with the MOD will be carried out to 

ensure information on the works are circulated through agreed procedure e.g. Notices 

to Mariners, Kingfisher and other appropriate media. 

17 Subsea Cables and Pipelines: 

 Prior to construction a crossing agreement with National Grid Gas plc. will be concluded 

to ensure that the Offshore Export Cables are designed to safely cross the line of an 

existing gas pipeline in the Firth of Forth. The agreement would include definition of 

appropriate construction and maintenance methods to prevent any adverse impacts on 

the integrity or operation of the gas pipeline.  

 Consultation with National Grid Gas plc. will be maintained throughout the construction 

process to ensure that the appropriate construction methodologies and operations 

agreed in the crossing agreement are applied when crossing the gas pipeline with the 

Offshore Export Cable. The measures agreed in the crossing agreement will also be 

included within the health and safety risk assessment prior to construction.  

18 Unexploded Ordnance: 

 A UXO threat assessment will be undertaken prior to construction and risk mitigation 

measures will be implemented with regard to all hazards on site. All practicable 

mitigation measures to minimise the risk of health and safety incidents associated with 

UXO will be fully developed prior to construction, as per standard industry practice and 

included in the Project health and safety plan. Specific measures include the following: 

 Survey will be undertaken prior to any intrusive works to confirm the presence and 

form of any known or potential UXO. 

 Survey anomalies which indicate the presence of UXO will be avoided through 

micro-siting of all infrastructure works which could disturb UXO. Establishment of a 

formal quality assurance process with sign-off certification of the design process 

from a UXO specialist to reduce risks to As Low As Reasonably Practicable (ALARP).  

 The scope and extent of further surveys to detect the presence of UXO in advance of 

major maintenance work will be considered in advance of scheduling and 

undertaking maintenance which has the potential to affect UXO. 

 A UXO coordinator will be part of the vessel crew on relevant construction and 

maintenance vessels involved in activities where there is a risk of encountering 

previously unidentified UXO to ensure that all safety procedures and responses are 

adhered to during operations and in the event of UXO being encountered. 

 Crew on board all vessels involved in Project construction, maintenance and support 

during operations will be regularly briefed on munitions safety procedures and 

awareness. 

19 A UXO management procedure will be put in place to manage any unanticipated finds of 

suspected UXO. These measures will be delivered as part of the Project Environmental 

Management Plan (see Appendix 7A: Draft Environmental Management Plan). 
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21.4 Baseline Environment 

21.4.1 Data Collection and Survey 

20 Information on the distribution and nature of marine activity and other users of the marine 

environment has been gathered through consultation and a high level desk study of 

available data, including: 

 Admiralty charts; 

 SeaZone data (SeaZone, 2013); 

 PEXA charts; and 

 RYA UK Coastal Atlas of Recreational Boating (RYA 2005). 

21 The future baselines for the topics covered in this chapter are not considered to be 

significantly different from those reported in the following sections for the respective 

existing baseline conditions. 

22 The remainder of this section outlines the baseline conditions for each of the topics 

addressed in this chapter and considers them for the Development Area and the Offshore 

Export Cable Corridor together. 

21.4.2 Marine Recreational Activities 

23 The Firth of Forth and Firth of Tay support a range of recreational activities which operate 

throughout the year across a range of areas. These are briefly detailed in this section. 

Sailing 

24 Recreational sailing is assessed in this chapter, in relation to disruption to activities and 

effects on the experience enjoyed by sailors undertaking recreational sailing (and not in 

relation to effects on navigational safety). Recreational sailing activity in and around the 

Development Area and Offshore Export Cable Corridor is considered in Chapter 19 and 

Section 21.2.1, and potential impacts upon it are assessed as part of the Navigational Risk 

Assessment (see Appendix 19A and Appendix 19B respectively, for the Development Area 

and Offshore Export Cable Corridor).  

25 There is an active presence of RYA registered sailing clubs/marinas in the Firth of Forth and 

Firth of Tay estuaries (see Figure 21.1), which cater to all types of sailing from small dinghies 

to large yachts, from cruising to club and national racing championships (East Lothian and 

Visit Scotland, 2010, RYA 2011). None of the registered marinas would be directly impacted 

by the Project. The nearest RYA registered marinas are situated at Musselburgh and 

Portobello, approximately five kilometres and eight kilometres, from the nearest Export 

Cable landfall option respectively.  

26 There is also a level of non-club associated sailing which takes place in the Forth and Tay 

estuaries. This is particularly difficult to measure and predict, due to lack of available 

information, however, general observation from the coastline indicates that informal 
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recreational sailing is regularly practised in waters close to the coast of the Firths of Forth 

and Tay, particularly during summer months.  

27 In order to understand the spatial patterns of sailing activity, data gathered from the 

registered RYA clubs, which is compiled within RYA’s UK Coastal Atlas of Recreational 

Boating (RYA, 2005 and updates), was plotted to illustrate typical RYA cruising routes (shown 

in Figure 21.1). These routes have been identified within Chapter 19 and are considered to 

receive light use (see Section 19.5.1 and Section 19.5.2). None of the registered cruising 

routes directly interacts with the Development Area. Several routes laterally cross the 

Offshore Export Cable Corridor, although the direct area affected is limited in extent.   

28 It is however, possible for these routes to change and, for individual mariners and non-club 

affiliated sailors to deviate from the routes, potentially straying into parts of the Offshore 

Export Cable Corridor.  

Scuba Diving 

29 Scenic diving areas are largely confined to areas of rocky coastline (e.g. Bass Rock and St 

Abbs) with activity also focused on the Isle of May in the Firth of Forth. Scenic diving in the 

inner Forth and Tay is limited as a result of water turbidity (WWF, 2006) and is also limited 

further offshore as a result of a lack of seabed features. 

30 Wreck diving also takes place off the coastline of the Forth and Tay. There are four charted 

wrecks noted within the Development Area (see Section 17.6.2, but these are in relatively 

deep water and beyond the reach of many recreational divers. There are a number of 

wrecks situated in proximity to the Offshore Export Cable Corridor. However, the Offshore 

Export Cable Corridor has sought toavoid direct interaction with these charted wrecks. This 

is discussed further in Section 17.6.3. 

Other Water Sports 

31 Scotland’s east coast receives swells from the north and north-east and there are consistent 

offshore winds, and as a result surfing, kite surfing, windsurfing and sea/surf kayaking and 

canoeing are well established activities (SAS, 2009). There are a number of popular surfing 

locations in East Lothian, including Belhaven, White Sands and Pease Bay (see Section 10.2.5 

and Appendix 6B). There are no popular surfing areas near to the landfall options or the 

Offshore Export Cable Corridor (East Lothian Council and Visit Scotland, 2010). Longniddry is 

a popular kite surfing location and is located in close proximity to the landfall option for the 

Export Cable at Cockenzie. The area is promoted for intermediate to expert kite surfers due 

to the prevalence of rock outcrops along the beach. There are no other popular kite surfing 

areas in the vicinity (East Lothian Council and Visit Scotland, 2010).  

32 The Offshore Export Cable Corridor and its landfall options provide the only area of potential 

interaction with any kayaking or canoeing activity. Sea kayaking, which is the most likely type 

of kayaking/canoeing affected, typically takes place along the coastline (East Lothian Council 

and Visit Scotland, 2010). 
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Recreational Fishing 

33 In addition to commercial fishing, discussed in Chapter 18: Commercial Fisheries, the Firth of 

Forth and Firth of Tay waters support coastal and inshore recreational angling. Due to the 

nature of the activity it is difficult to predict where inshore boat fishing is likely to occur. 

However small fishing boats are likely to be found predominantly in the inner and outer 

Forth areas (WWF, 2006).  

21.4.3 Military Practice and Exercise Areas 

34 Military Practice and Exercise Areas (PEXAs) are areas available for training by the MOD and 

in some cases involve the firing of live ammunition.  

35 There are three main PEXAs that lie within proximity of the Development Area and Offshore 

Export Cable Corridor: 

 A submarine exercise area which intersects the Offshore Export Cable Corridor (see 

Figure 19.3 and Figure 21.1); 

 A military firing practice area lies approximately 35 km to the east of the Development 

Area; and 

 Two disused ammunition dumping grounds which lie to the east of the Isle of May, 

approximately 30 km south west of the Development Area and approximately five 

kilometres from the nearest point of the Offshore Export Cable Corridor (see Figure 

19.3). 

21.4.4 Subsea Cables and Pipelines 

36 In 2008, The Crown Estate published a report on the potential feasibility of a subsea east 

coast High Voltage Direct Current Interconnector between Peterhead and Tyneside. A 

Scoping Opinion was issued (25 April 2012) and this proposed that link options development 

would be completed by the end of 2014, with the project being completed in 2018. The 

preferred 500 m wide cable route corridor detailed in the scoping document would not 

intersect with the Project and the interconnector has not been considered further in this 

assessment.  

37 The only pipeline which has been identified that will have some interaction with the Project 

is a National Grid Gas plc. gas pipeline in the Firth of Forth which intersects with the 

Offshore Export Cable Corridor as seen in Figure 21.1.  
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Figure 21.1: Other Marine Users and Activities 
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21.4.5 Unexploded Ordnance 

38 As a result of military activity along the United Kingdom’s (UK) coast and adjacent seas, 

particularly during World War I (WWI) and World War II (WWII), there is a potential for UXO 

to be encountered on the seabed. Such UXO might include sunken sea mines, air delivered 

bombs, naval ammunition, munitions dispersed from sunken ship wrecks, sea dumped 

munitions and land based munitions that have been fired out to sea. 

39 Inch Cape Offshore Limited (ICOL) commissioned a desk-based study (Appendix 21A) to 

identify the risk posed by UXO, and to identify potential measures by which any risks may be 

reduced to an acceptable level (i.e. to ALARP). The study identified potential UXO sources 

based on analysis of a variety of historical data and presents the results in the form of a UXO 

threat and risk assessment which considered the hazards associated with all potential UXO 

sources.  

40 UXO threat within the Development Area and Offshore Export Cable Corridor is primarily the 

result of munitions and weaponry employed during WWI and WWII: sea mines, munitions 

related shipwrecks, torpedoes, and dumped munitions represent the main sources of UXO 

within the Development Area and Offshore Export Cable Corridor. Table 21.1 below 

summarises information on potential UXO sources identified within the Development Area 

and Offshore Export Cable Corridor. 

Table 21.1: Potential UXO Sources within the Development Area and Offshore Export 

Cable Corridor 

Potential 
sources of 

UXO 
Contamination 

Threat Items Threat To Development 
Area 

Threat To Offshore 
Export Cable Corridor 

Naval Warfare 
(WWI and 
WWII) 

Torpedoes and 
artillery 
projectiles 

Possible; German U-Boats 
were active within the 
North Sea in both World 
Wars. Allied vessels (both 
merchant and warships) 
were armed in order to 
combat the U-Boats. 

Possible to likely; German 
U-Boats were active within 
the North Sea in both World 
Wars. Allied vessels (both 
merchant and warships) 
were armed in order to 
combat the U-Boats. 

Sea Minefields 
(Axis) 

German sea 
mines 

Possible to likely; the Axis 
forces used U-Boat 
deployed mines in WWI and 
aerial delivered mines in 
WWII in the vicinity of the 
Development Area. 

Possible to likely; the Axis 
forces used U-Boat 
deployed mines in WWI and 
aerial delivered mines in 
WWII in the vicinity of the 
Offshore Export Cable 
Corridor. 

Sea Minefields 
(Allied) 

British sea 
mines (Mk. XVII) 

Possible; Allied minefields 
that formed parts of the 
east coast mine barrier 
were located within 20 km 
of the Development Area.  

Possible to likely; An Allied 
declared mine area is 
located off North Berwick to 
the south of the Offshore 
Export Cable Corridor.  
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Potential 
sources of 

UXO 
Contamination 

Threat Items Threat To Development 
Area 

Threat To Offshore 
Export Cable Corridor 

Aerial Bombing German 50 kg-
1,000 kg High 
Explosive (HE) 
bombs 

Possible to likely; convoys 
that passed through the 
Development Area were 
bombed by the Luftwaffe. 

Possible to likely; convoys 
that passed through the site 
were bombed by the 
Luftwaffe and the Offshore 
Export Cable Corridor is 
within proximity to land 
based targets. 

Munitions 
Related 
Shipwrecks 

Unspecified 
general 
munitions 

Almost Certain; naval 
warfare sank one wreck 
which could contain 
munitions within the 
Development Area. 

Almost certain; naval and 
Submarine warfare sunk 
five wrecks within the 
Offshore Export Cable 
Corridor. 

Armament and 
Training Areas 
(WWII) 

Artillery 
projectiles and 
torpedoes 

Highly likely; WWII Torpedo 
running from aircraft facility 
and firing practice located 
over the Development Area. 
Royal Naval training areas 
are located to the west and 
south of the Development 
Area and anti-aircraft 
batteries are located along 
the east coast of Scotland. 

Highly likely; WWII Torpedo 
running from aircraft facility 
and firing practice located 
over the Offshore Export 
Cable Corridor. Royal Naval 
training areas are located to 
the west and south of the 
Offshore Export Cable 
Corridor and anti-aircraft 
batteries are located along 
the east coast of Scotland. 

Armament and 
Training Areas 
(Modern) 

Training mines 
and other 
unspecified 
munitions 

Likely to highly likely; there 
are Royal Naval training 
areas located in the vicinity 
of the Development Area.  

Highly likely; there are Royal 
Naval training areas located 
in the vicinity of the 
Offshore Export Cable 
Corridor. Live Mine Counter 
Measures and General 
Practices are located on the 
Offshore Export Cable 
Corridor. 

Munitions 
Disposal Areas 

Unspecified 
general 
munitions 

Remote: there are 
munitions disposal areas 
located 30 km from the 
Development Area. 
However post WWII 
munitions dumping was 
often poorly monitored and 
thus illegal dumping in the 
vicinity of specified 
munitions dumps often 
occurred. 

Likely: there are munitions 
disposal areas located 2.5 
km from the Offshore 
Export Cable Corridor. Post 
WWII, munitions dumping 
was often poorly monitored 
and thus illegal dumping in 
the vicinity of specified 
munitions dumps often 
occurred. 
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41 The probability of UXO encounter within the Development Area and Offshore Export Cable 
Corridor has been mapped on the basis of desk study findings and Figure 21.2 presents an 
overview of the possibility of UXO encounter in the different spatial offshore areas of the 
Project. The majority of the Development Area and the Offshore Export Cable Corridor is 
considered to have a background residual UXO threat resulting from general wartime and 
subsequent military training activities in the region. The probability of encountering UXO is 
slightly higher along the Offshore Export Cable Corridor due to the historic and current 
military training areas that overlie the Offshore Export Cable Corridor, which include torpedo 
and live firing training.  

Figure 21.2: Possibility of UXO Encounter 

 

21.5 Assessment Methodology  

21.5.1 Approach to Assessment 

42 The assessment methodology applied within this chapter follows that described in Chapter 

4: Process and Methodology. Magnitude is assigned using the criteria presented in Table 4.5.  

Sensitivity criteria specific to human users and activities have been applied and these are 

shown in Table 21.2.   
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Table 21.2: Criteria for Assessing the Sensitivity of Other Marine Users and Activities as 

Receptors 

Sensitivity Receptor Characteristics and Examples 

High 

Nationally and/or Strategically important areas or locations including: 

 Marine Recreational Areas and their users such as high quality and 
very regularly used recreational sailing and racing routes, diving 
sites and recreational beaches.  

 Military Practice and Exercise Areas of strategic defence or 
military operational importance. 

 Subsea Cables and Pipelines of strategic infrastructure importance 
and/or where protection is paramount. 

 Unexploded Ordnance whose presence is classed as likely to 
almost certain to be present. 

Moderate 

Regionally important areas or locations including: 

 Marine Recreational Areas and their users such as moderate 
quality or regularly used recreational sailing routes, diving sites 
and recreational beaches. 

 Military Practice and Exercise Areas of defence or military 
operational importance. 

 Subsea Cables and Pipelines of strategic infrastructure 
importance. 

 Unexploded Ordnance whose presence is classed as remote to 
possible. 

Low 

Locally important areas or locations including: 

 Marine Recreational Areas and their users such as occasionally 
used recreational sailing routes, diving sites and recreational 
beaches. 

 Military Practice and Exercise Areas of limited defence or military 
operational importance. 

 Subsea Cables and Pipelines of some infrastructure importance. 

 Unexploded Ordnance unlikely to be present. 

Negligible 

Areas of limited importance including: 

 Marine Recreational Areas with very limited appeal and use for 
recreation. 

 Military Practice and Exercise Areas of no particular importance. 

 Subsea Cables and Pipelines with limited infrastructure 
importance. 

 No unexploded ordnance present. 
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21.6 Impact Assessment: Development Area  

43 The findings of the assessments presented below have taken into account the Embedded 

Mitigation described in Section 21.3 and the Additional Mitigation described in Section 21.9. 

21.6.1 Effects of Construction 

Marine Recreational Activity 

44 Construction within the Development Area may potentially impact on recreational sailing 

interests. The impacts will derive mainly from the increase in construction and support 

vessel movements within the Development Area and in adjacent waters, and from the 

presence of foundations, which may be in situ for a period of time prior to erection of WTGs. 

Both these scenarios may result in increased navigation risk. These potential impacts have 

been discussed in Section 19.6.  

45 As no RYA cruising routes directly interact with the Development Area (see Section 21.4.2), 

and informal recreational sailing is very limited in these waters, it is very unlikely that the 

construction within the Development Area will cause any direct disruption to these routes. 

In addition, the regular publishing of Notices to Mariners (see Section 21.9) will ensure that 

marine users of the area are aware of activities planned, and ongoing, which have the 

potential to affect navigation and recreational activity. 

46 It is possible that construction vessels in the wider area may intersect the routes followed by 

recreational sailing vessels during the construction phase. However, given that there are no 

formal cruising routes in the Development Area and other recreational sailing routes receive 

low to medium use (see Section 21.6.1) it is unlikely that the construction operations will 

cause any sustained interruption to sailing activities. Therefore, the potential impacts are 

assessed as moderate.  

47 The construction within the Development Area is not predicted to have a significant effect 

on recreational diving. Whilst two wreck sites are located within the Development Area, 

these are considered to be in water too deep to be regularly accessed by recreational divers. 

Indirect effects of construction such as the increased turbidity of water associated with 

construction of marine structures is not predicted to have a significant adverse effect on 

diving activities at other sites such as wrecks and rock features in shallower waters of the 

Firths. Residual impacts on recreational diving are predicted to be minor. 

48 The impacts from construction activities within the Development Area are considered to be 

negligible in magnitude for all surfing and leisure beaches as quantified changes identified in 

Chapter 10 are not predicted to experience any meaningful change (i.e. anything that would 

be measurable) in metocean processes or the sedimentary environment. The sensitivity of 

these beaches to changes in the metocean and sediment regimes is assessed as moderate. 

The impact of construction activity on surfing and leisure beaches is therefore assessed as 

minor. 
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Unexploded Ordnance 

49 There is a potential health and safety risk for UXO associated with historic and current 

military activity to be encountered on the seabed in the Development Area and the Offshore 

Export Cable Corridor. During construction, activities which will have contact with the 

seabed, either directly (e.g. jack–up vessel, cable laying) or via the placement of material 

(e.g. foundations, scour protection or cable protection), are at risk of disturbing UXO with 

potentially damaging and dangerous effects to operatives, equipment and Wind Farm and 

OfTW infrastructure. 

50 As human life is at risk, receptor sensitivity is considered to be high. Impact magnitude 

would be high and the effect is of potentially major significance. The likelihood of finding 

UXO in the Development Area is considered to be possible to likely (see Table 21.1). The 

Embedded Mitigation and Additional Mitigation measures set out in Sections 21.3 and 

Section 21.9 will ensure that all risk is reduced as far as is reasonably practicable and the 

residual impact is predicted to be minor.  

21.6.2 Effects of Operation and Maintenance 

Marine Recreational Activities 

51 There is little spatial overlap between offshore marine recreational activities and the Wind 

Farm and the OfTW (within the Development Area) that would affect the long term use of 

RYA cruising routes during the operational phase. Depending upon ports used for Project 

maintenance vessels, some interaction between RYA cruising routes and maintenance 

vessels could occur. However, it is considered to be unlikely and the occurrences would be 

confined to limited routes for short periods of time. Once the Wind Farm is constructed the 

area could attract recreational users although initial interest in the Wind Farm would be 

likely to decline with time. The predicted residual impact of the Wind Farm and OfTW 

(within the Development Area) on marine recreation for operation and maintenance is 

predicted to be minor/moderate. 

52 The Wind Farm and OfTW is not predicted to have significant effects on recreational diving 

interests in the Development Area. 

53 The siting of WTGs, and other offshore Project structures, could lead to sustained effects on 

the hydrodynamic regime and wave climate. In principle, these effects could affect the wave 

quality and impact on wave based recreational activity at surfing and recreational beaches 

along the coast. However, the conclusions of Chapter 10 are that the effects on the 

hydrodynamic regime and wave climate due to the Wind Farm and OfTW will be very small 

and localised and effects of the Project were found to be very small compared, for example, 

to the natural variability in the metocean and sediment regimes on metocean processes (see 

Section 10.5.2 and Section 10.6.2).  

54 The magnitude of impacts from the Project operation and maintenance activities are 

considered to be negligible for all surfing and leisure beaches. The sensitivity of these 

beaches to changes in the metocean and sediment regimes is assessed as moderate. The 
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impacts, from operation and maintenance activities within the Development Area, on 

surfing and leisure beaches is therefore assessed as minor. Residual effects on other coastal 

recreational users including kayaking, canoeing and sea angling from operation and 

maintenance of the Wind Farm and OfTW (within the Development Area) are also predicted 

to be minor. 

Unexploded Ordnance 

55 The natural processes of the sea, including tidal action, seabed conditions, movement of 

sand waves, wave action and bad weather all contribute to the movement of objects on the 

seabed. Human activities such as seabed trawling may also contribute to the movement of 

objects, and as such there is a risk of UXO moving into the Development Area and Offshore 

Export Cable Corridor over time. This will have implications for maintenance and repair 

activities of foundations, cables and scour protection but the risk is predicted to be limited 

as ICOL will undertake further surveys in advance of such works (see Section 21.9.5).  

56 As human life is at risk, receptor sensitivity is considered to be high. Effect magnitude is 

considered to be high, albeit with a low probability of an event occurring. With the 

implementation of committed mitigation (Embedded and Additional) the residual effect of 

maintenance and operations on UXO is predicted to be minor.  

21.6.3 Effects of Decommissioning 

57 The potential effects of decommissioning are considered to be equivalent to, and potentially 

lower than, the worst case effects assessed for the construction phase (see Section 21.6.1). 

The approach to decommissioning is described in Section 7.12. A decommissioning plan will 

be prepared in accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) 

and will be subject to approval from the Department of Energy and Climate Change (DECC) 

prior to implementation. 

21.7 Impact Assessment: Offshore Export Cable Corridor 

21.7.1 Effects of Construction 

Marine Recreational Activities 

58 Several RYA cruising routes intersect the Offshore Export Cable Corridor. However, it is 

unlikely that construction of the Offshore Export Cable will cause any sustained disruption to 

this activity. Disruption will generally be limited in extent and confined to discrete areas of 

the Offshore Export Cable Corridor as the Export Cable is installed. Given the level of use 

these routes receive (low to medium) as disclosed in the surveys within Chapter 19 (see 

Section 19.5) the ability for this receptor to adapt to a change of route is considered to be 

high. Nevertheless, in terms of recreational experience for both formal sailing routes and 

competitions and for informal sailing activity, the movement of construction vessels 

servicing the Offshore Export Cable Corridor and making journeys through it to reach the 

Development Area are predicted to have a short term, but high, impact on the recreational 

experience of sailors. Taking account of the moderate receptor sensitivity a moderate/major 
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construction phase impact is therefore predicted on recreational sailing activities, 

particularly for informal sailing in inshore waters during the busiest phases of construction 

related vessel movements. 

59 Other coastal marine recreational activities including scuba diving and surfing are prevalent 

along the coasts adjacent to the Offshore Export Cable Corridor. However the installation of 

the Offshore Export Cable is not predicted to greatly interfere with these activities as they 

do not extend much beyond the coastal zone, with the exception of the landfall approaches.  

60 The impact of the construction phase on divers will primarily be due to the release of 

disturbed seabed sediment into the water column through the various installations, in 

particular cable burial (and exclusion from any works areas). Section 10.6 discusses the 

effects of the construction processes in detail, within the context of environmental impacts. 

The assessment concludes that disturbance (higher volumes of suspended sediment) due to 

cable burial is unlikely to occur for extended periods of time and therefore effects on divers 

visiting wreck sites in the vicinity of the Offshore Export Cable Corridor would be low to 

negligible.  

61 It is possible that the Offshore Export Cable could interact with water sports activities at the 

landfall options. However, for either landfall option any effects will be temporary through 

the construction phase and will be highly localised leading to limited disruption. Measures 

set out in Section 21.9 will be implemented to ensure that users of the area are made aware 

of construction activities. 

62 Therefore overall, the impact of construction of the Offshore Export Cable on diving, surfing 

and other coastal/beach and inshore recreational activity is assessed as low to negligible in 

terms of magnitude and moderate in terms of sensitivity with a minor residual impact 

overall. There may be very short periods of time during cabling works at the landfall 

coastline where impacts are higher, as construction activity may require partial closure of 

beach areas to recreation and access whilst cables are installed. 

Military Practice and Exercise Areas 

63 The installation activities associated with the construction of the Offshore Export Cable are 

likely to cause the greatest potential for disruption to the PEXA in the Firth of Forth which is 

used for naval exercises. The interaction with the Offshore Export Cable however, is 

confined to the north western portion of the PEXA (see extent in Figure 21.1) and is not 

predicted to cause a high level of disruption to existing military operations, due to the 

temporary nature of cable installation works and the small spatial extent of any disruption 

(focussed on a 500 m area around any cable installation vessel). Although disruption would 

be low and short term resulting in an effect of low magnitude, the PEXA is regarded as 

strategically important to military operations and therefore of high sensitivity. Overall, the 

predicted impact on the PEXA which intersects the Offshore Export Cable Corridor is 

considered to be moderate.  
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Subsea Cables and Pipelines 

64 A National Grid Gas plc. pipeline intersects the Offshore Export Cable Corridor in the Firth of 

Forth. There is potential for the construction of the Offshore Export Cable to interaction with 

the pipeline. As this is a nationally important receptor the sensitivity of this asset is assessed 

as high.  

65 The intersection of the Offshore Export Cable and the pipeline will occur laterally, leading to 

a very small area of the gas pipeline potentially being affected. The crossing point lies to the 

north west of North Berwick and would not be affected by the choice of landfall for the 

Export Cable. 

66 When assets such as those described intersect laterally, a crossing agreement is necessary 

(see Section 21.3). On-going consultation with National Grid Gas plc. through the 

preconstruction planning and development phases will determine the specific design and 

installation requirements associated with the cable crossing. It will aid identification of any 

need for remedial crossing protection (e.g. replacement/additional concrete mattresses) 

that will form part of this agreement. 

67 The agreement between ICOL and National Grid Gas plc. will also include health and safety 

arrangements, construction methodologies, responsibilities and other measures relevant to 

the type and extent of the crossing. This will ensure the protection of this asset during, and 

after the construction, of the Offshore Export Cable and a low magnitude of effect is 

predicted.  

68 Overall the impact on this receptor is assessed as low in terms of magnitude and high in 

terms of sensitivity, resulting in a moderate residual effect.  

Unexploded Ordnance 

69 Consideration of predicted impact on UXO from works within the Offshore Export Cable 

Corridor is consistent with the assessment of construction activities in the Development 

Area as reported in Section 21.6.1 above.  

21.7.2 Effects of Operation and Maintenance 

Marine Recreational Activities 

70 The impacts of any maintenance activities on marine recreational activities are considered in 

Section 21.6.2, for the Development Area. Maintenance activities for the Offshore Export 

Cable Corridor are considered to be similarly occasional and limited in extent, and the 

residual impact on marine recreational activities from operation and maintenance in the 

Offshore Export Cable Corridor are predicted to be minor/moderate for recreational sailing, 

and minor for all other types of coastal recreational activity. 
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Military Practice and Exercise Areas 

71 As the PEXA (MOD Danger Area) crosses the Offshore Export Cable Corridor only, there is 

little scope for the operational elements of the Project to affect military operations since the 

Export Cable will be installed on the seabed and maintenance will be infrequent. Therefore, 

the impact upon PEXAs during the operational phase is assessed as negligible in terms of 

magnitude and high in sensitivity, resulting in a minor/moderate impact). 

Subsea Cables and Pipelines 

72 The likelihood of effects throughout the operation and maintenance of the Offshore Export 

Cable will be limited due to the scale and nature of any required occasional maintenance 

works. As described in Section 21.7.1 any necessary protection measures would be installed 

following conclusion of the crossing agreement (see Section 21.9), protecting this asset from 

any impacts through the operation and maintenance phase of the Offshore Export Cable.  

73 The impact would be negligible in terms of magnitude, sensitivity is high and the residual 

effect would be minor/moderate.   

Unexploded Ordnance 

74 The assessment of predicted impact on UXO from the operation and maintenance activities 

in the Development Area has been reported in Section 21.6.2 above and applies equally to 

the Offshore Export Cable Corridor. Residual effects on UXO from Offshore Export Cable 

maintenance are predicted to be minor. 

21.7.3 Effects of Decommissioning 

75 The potential effects of decommissioning are considered to be equivalent to, and potentially 

lower than, the worst case effects assessed for the construction phase in Section 21.6.1. The 

approach to decommissioning is described in Section 7.12. A decommissioning plan will be 

prepared in accordance with the requirements of the Energy Act 2004 (see Section 3.2.5) 

and will be subject to approval from the DECC prior to implementation. 

21.8 Cumulative and Indirect Impacts  

76 The Scottish Offshore Wind Farms – East Coast Discussion Document (2) – Approach to 

Cumulative Effects Assessment (Royal Haskoning, 2010; see Appendix 5B) addressed the 

scope of cumulative effects assessments at a regional level. The document concludes that 

effects on other marine users, considering the distance between the offshore wind farms in 

the outer Forth and Tay, should be scoped out of regional cumulative assessment and can be 

dealt with at the Project level.  

77 Provided that the Project is constructed, maintained and operated in accordance with the 

mitigation set out in this ES, no significant impact interactions are predicted for effects on 

any of the marine and coastal recreational users assessed in this chapter.   
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78 There is a potential for a cumulative Project impact on recreational sailing activities from the 

combined effects of the construction works within the Development Area and Offshore 

Export Cable Corridor and service vessels on cruising routes and on informal sailing activity 

(i.e. from the works required for the Development Area and Offshore Export Cable Corridor 

simultaneously). This effect is predicted to be moderate/major following mitigation but 

temporary in duration and limited to the busiest periods of Project construction (see Section 

7.10). A similar short term but significant cumulative effect on recreational sailors would be 

predicted if the construction periods for the Project and Neart na Gaoithe Offshore Wind 

Farm overlapped, due to the potential for further increases in construction activity and 

vessel movements affecting cruising routes. Cumulative (Project) impacts on recreational 

diving, surfing or other coastal recreational uses are predicted to be minor/moderate. 

79 No significant impact interactions have been identified for effects on military PEXA.   

21.9 Mitigation 

80 This section sets out committed mitigation measures which would be implemented to 

provide Additional Mitigation to the Embedded Mitigation measures described in Section 

21.3. These Additional Mitigation measures are a direct response to the specific predicted 

effects of the Project on other human receptors and are therefore different from, and 

supplementary to, those assumed to be Embedded. Measures are set out below for each of 

the topics addressed in this chapter and apply to the Wind Farm and OfTW unless stated 

otherwise. 

21.9.1 Marine Recreational Activity 

81 The following measures will be adopted: 

 provision of safety/exclusion zones around construction activities (500 m);   

 regular amendments to relevant UKHO admiralty charts to mark the location of the 

WTGs, OSPs and subsea cable routes (also see mitigation in Section 19.10);  

 regular Notice to Mariners will be incorporated into the design of the construction, 

major maintenance and decommissioning programmes to avoid disruption to RYA 

cruising routes and to minimise any navigational disruption along these routes; and  

 a consultation strategy will be agreed with all relevant recreation groups, clubs and 

authorities to inform all key recreational users of the sea and coastline of the 

implications of construction, operation and maintenance of the development and to 

facilitate feedback in order to minimise disruption where possible. 
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21.9.2 Military Practice and Exercise Areas 

82 The other human consideration assessment has assessed worst case scenario impacts of the 

Project in isolation and cumulatively.  

83 Based on the outputs from this impact assessment, and the nature of any residual impacts, it 

has been concluded that the Embedded Mitigation detailed in Section 21.3 is appropriate to 

reduce any potential impacts relating directly to an acceptable level. No Additional 

Mitigation is proposed for the Project, with respect to PEXAs. 

21.10 Residual Impacts 

84 A significant but short term impact (moderate/major) on recreational sailing has been 

predicted during the construction phase of the Offshore Export Cable. This recreational 

effect would be experienced particularly by those undertaking informal sailing in inshore 

waters and would be limited to the busiest periods of construction. Similarly, a significant 

short term cumulative impact is predicted on recreational sailing activities when the effects 

of construction of the Wind Farm and OFTW are assessed in combination, and should 

construction of the Neart na Gaoithe Offshore Wind Farm take place at the same time as the 

Project. 

85 No other significant Project impacts, interactive impacts or cumulative impacts are predicted 

on marine recreational activities from the construction of the Wind Farm and OfTW in the 

Development Area, since these do not affect cruising routes and informal recreational sailing 

is more limited in locations further offshore.   

86 No other significant impacts are predicted for the construction, operation, maintenance or 

decommissioning of the Project, alone or cumulatively, on other marine recreational 

activities (at sea or along the coast), or on military PEXA, subsea cables and pipelines or UXO. 

No other significant interactive or cumulative effects are predicted on the receptors 

associated with these topics.  



Human Environment 
OTHER HUMAN CONSIDERATIONS 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 21 of 21 

Chapter 

21 

References 

East Lothian Council and Visit Scotland (2010). South East Scotland Watersports Guide. 2nd Edition –

Pocket Guide. Available at: 

http://www.visiteastlothian.org/assets/watersports%20guide%202010.pdf [Accessed 2 November 

2012]. 

Great Britain Parliament (2004). Energy Act 2004. Available at: 

http://www.legislation.gov.uk/ukpga/2004/20/contents 

Royal Yachting Association (RYA) (2011). Offshore Energy Developments: How has the RYA’s 

involvement Safeguarded Recreational Boating to Date? [Online] Accessed at: 

http://www.rya.org.uk/infoadvice/planning 

environment/offshorewindenergy/Pages/OffshoreEnergyDevelopments.aspx [Accessed 5 November 

2011]. 

Royal Yachting Association (RYA) (2005). UK Coastal Atlas of Recreational Boating. Updated 2008. 

Southampton: RYA. GIS Shape Files dated 2010. 

Royal Haskoning (2010). Scottish Offshore Wind Farms – East Coast: Discussion Document (2) – 

Approach to Cumulative Effects Assessment. Available at: http://77.68.107.10/Renewables%20 

Licensing/MRP_NNG_Offshore_Windfarm/ES/Appendices/Appendix%206.3%20%20FTOWDG%20Dis

cussion%20Document%202.pdf [Accessed 14 November 2012]. 

Surfers Against Sewage (SAS) (2009). Guidance on Environmental Impact Assessment of Offshore 

Renewable Energy Development on Surfing Resources and Recreation. Available at: 

http://www.sas.org.uk/wp-content/uploads/2012/04/eia-1.pdf [Accessed 5 November 2012]. 

SeaZone (2013). SeaZone Mapping Catalogue. [Online] Available at: 

http://www.seazone.com/index.php [Accessed 11 March 2013]. 

WWF (2006). Tangle of the Forth:  The Case for a Marine Act for Scotland. Available at: 

http://www.wwf.org.uk/filelibrary/pdf/ 

tangleofforth01.pdf [Accessed 5 November 2012]. 

 

http://www.visiteastlothian.org/assets/watersports%20guide%202010.pdf
http://www.rya.org.uk/infoadvice/planning
http://77.68.107.10/Renewables%20Licensing/MRP_NNG_Offshore_Windfarm/ES/Appendices/Appendix%206.3%20%20FTOWDG%20Discussion%20Document%202.pdf
http://77.68.107.10/Renewables%20Licensing/MRP_NNG_Offshore_Windfarm/ES/Appendices/Appendix%206.3%20%20FTOWDG%20Discussion%20Document%202.pdf
http://77.68.107.10/Renewables%20Licensing/MRP_NNG_Offshore_Windfarm/ES/Appendices/Appendix%206.3%20%20FTOWDG%20Discussion%20Document%202.pdf
http://www.sas.org.uk/wp-content/uploads/2012/04/eia-1.pdf
http://www.seazone.com/index.php
http://www.wwf.org.uk/filelibrary/pdf/tangleofforth01.pdf
http://www.wwf.org.uk/filelibrary/pdf/tangleofforth01.pdf


Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

22 

i  

Contents 

Contents ...................................................................................................................................... i 

List of Tables ............................................................................................................................... iii 

List of Figures .............................................................................................................................. iii 

Glossary .................................................................................................................................... iv 

Abbreviations and Acronyms ....................................................................................................... iv 

22 Socio-economics and Tourism ....................................................................................... 1 

22.1 Introduction ................................................................................................................. 1 

22.2 Consultation ................................................................................................................. 1 

22.2.1 Scoping and formal correspondence ...................................................................................... 1 

22.2.2 Community Consultation ........................................................................................................ 2 

22.3 Policy and Plans ............................................................................................................ 2 

22.4 Assessment Methodology ............................................................................................. 3 

22.4.1 Definition of the Economic Study Area .................................................................................. 3 

22.4.2 Definition of the Tourism Study Area ..................................................................................... 5 

22.4.3 Guidance and Methods .......................................................................................................... 5 

22.4.4 Data Sources ........................................................................................................................... 6 

22.4.5 Methodology .......................................................................................................................... 6 

22.4.6 Significance Criteria ................................................................................................................ 8 

22.5 Project Design and Embedded Mitigation ...................................................................... 9 

22.6 Baseline Environment ................................................................................................. 10 

22.6.1 Current Socio-economic Conditions ..................................................................................... 10 

22.6.2 Gross-Value Added Economic Output .................................................................................. 11 

22.6.3 Labour Market Catchments .................................................................................................. 12 

22.6.4 Tourism Baseline Profile ....................................................................................................... 12 

22.6.5 Current Offshore Initiatives .................................................................................................. 13 

22.6.6 Education and Training ......................................................................................................... 13 

22.6.7 Ex-Post (post-development) Tourism Assessment ............................................................... 13 

22.7 Scope of Assessment ................................................................................................... 15 

22.7.1 Estimation of Construction Employment and Economic Output ......................................... 15 

22.7.2 Estimation of Gross Direct and Net Additional Construction Employment ......................... 19 

22.7.3 Estimation of Operation and Maintenance Employment and Economic Output ................ 22 

22.7.4 Estimation of Decommissioning Employment and Economic Output ................................. 23 



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

22 

ii  

22.8 Impacts on Baseline Receptors .................................................................................... 23 

22.8.1 Construction Phase Economic Impacts................................................................................. 23 

22.8.2 Operation and Maintenance Phase Economic Impacts ........................................................ 26 

22.8.3 Decommissioning Phase Economic Impacts ......................................................................... 28 

22.8.4 Tourism and Recreation Impact ........................................................................................... 28 

22.9 Mitigation ................................................................................................................... 29 

22.10 Impact Interactions ..................................................................................................... 29 

22.11 Residual Effects ........................................................................................................... 29 

22.11.1 Construction Phase ............................................................................................................... 29 

22.11.2 Operation & Maintenance Phase ......................................................................................... 32 

22.11.3 Decommissioning Phase ....................................................................................................... 33 

22.11.4 Tourism Impacts and Effects ................................................................................................ 34 

22.12 Trans-boundary Statement.......................................................................................... 34 

22.13 Cumulative Assessment .............................................................................................. 35 

22.13.1 Methodology ........................................................................................................................ 35 

22.13.2 Summary ............................................................................................................................... 35 

22.13.3 Cumulative Impact of Construction Phase ........................................................................... 40 

22.13.4 Cumulative Impact of Operation and Maintenance ............................................................. 41 

22.13.5 Cumulative Impact of Decommissioning Phase ................................................................... 41 

References ................................................................................................................................. 42 

 

  



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

22 

iii  

List of Tables 

Table 22.1: Scoping and Consultation Responses ................................................................................... 1 

Table 22.2: Receptor Sensitivity (Economics) ......................................................................................... 8 

Table 22.3: Receptor Sensitivity (Tourism) ............................................................................................. 8 

Table 22.4: Factors in the Assessment of Magnitude of Effect (Economic) ........................................... 9 

Table 22.5: Factors in the Assessment of Magnitude of Effect (Tourism) .............................................. 9 

Table 22.6: Operational Round 1 Offshore Wind Farms (2012) ........................................................... 14 

Table 22.7: Project Offshore Expenditure Estimates by Scenario (£ million) ....................................... 16 

Table 22.8: Proportion of Expenditure in the UK by Offshore Wind Construction Projects ................ 17 

Table 22.9: Construction Phase Gross Direct Employment and Leakage Effects ................................. 20 

Table 22.10: Construction Phase Direct and Net Additional Employment and GVA ............................ 21 

Table 22.11: Operation & Maintenance Phase Direct and Net Additional Employment ..................... 22 

Table 22.12: Construction Employment Scenarios versus Labour Market Scale ................................. 24 

Table 22.13: Operation & Maintenance Employment Scenarios versus Labour Market Scale ............ 27 

Table 22.14: Construction Phase Economic Impacts and Residual Effects ........................................... 30 

Table 22.15: Construction Phase Wider Economic Impacts and Residual Effects ................................ 31 

Table 22.16: Construction Phase Impact and Residual Effects (Cromarty Firth & Dundee) ................. 31 

Table 22.17: Operation & Maintenance Phase Economic Impacts and Residual Effects ..................... 32 

Table 22.18: Operation & Maintenance Phase Wider Impacts and Residual Effects ........................... 33 

Table 22.19: Decommissioning Phase Impacts and Residual Effects ................................................... 33 

Table 22.20: Tourism Impacts and Residual Effects ............................................................................. 34 

Table 22.21: Cumulative Summary - Whole of Scotland ...................................................................... 36 

Table 22.22: Cumulative Impact Assessment of Construction Phase In Relation to Economic Study 

Area ....................................................................................................................................................... 38 

 

List of Figures 

Figure 22.1: Illustration of Economic Study Area and Labour Market Catchment Areas ....................... 4 

Figure 22.2: Tourism Study Area Based On ZTV (Figure 16.5) ................................................................ 5 

 

  



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED 
OFFSHORE ENVIRONMENTAL STATEMENT 

Chapter 

22 

iv  

Glossary 

Dependency Ratio The relationship between the productive element of the population and the 
economically dependent. 

Direct jobs Jobs directly within the Project. 

Displacement effects The proportion of jobs or other benefits accounted for by reduced benefits 
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Economic activity 
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22 Socio-economics and Tourism 

22.1 Introduction  

1 This chapter presents an assessment of the socio-economic and tourism impacts predicted 

to arise from the development of the Inch Cape Offshore Wind Farm.   

2 This chapter includes an assessment of the direct and indirect impacts upon the economy of 

an Economic Study Area as defined in Section 22.4.1, which is intended to provide a 

representative analysis for areas within Scotland. The chapter includes an assessment on a 

Tourism Study Area as defined in Section 22.4.2. On a wider basis, the assessment also 

considers impacts beyond the study areas for the whole of Scotland and the United Kingdom 

(UK).  

3 The accompanying Appendix 22A: Socio-economics and Tourism Baseline provides relevant 

baseline information for the Economic and Tourism Study Areas. 

4 This chapter makes reference to information used and presented in other chapters 

including: 

 Chapter 5: Stakeholder Engagement;  

 Chapter 16: Seascape, Landscape and Visual; 

 Chapter 18: Commercial Fisheries; and  

 Chapter 21: Other Human Considerations.  

5 Cross-references are provided throughout the assessment, where relevant. 

22.2  Consultation  

22.2.1 Scoping and formal correspondence 

6 Scoping responses relating to socio-economics were received from Dundee City Council (4 

May 2010) and The Crown Estate (23 August 2010).   Table 22.1 summarises the responses 

received. 

Table 22.1: Scoping and Consultation Responses 

Consultees Consultation  Response Project Response 

Dundee City Council  Reference to Inch Cape offshore 
wind farm proposal as an economic 
development opportunity. 

Addressed throughout this chapter. 

The Crown Estate 

 

Reference to socio-economic issues 
being included within the 
assessment. 

Addressed throughout this chapter. 
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22.2.2 Community Consultation 

7 Four community consultation events were jointly organised by Inch Cape Offshore Limited 

(ICOL), Mainstream Renewable Power and Seagreen Wind Energy Limited, and the following 

community galas and fetes were attended by the three developers: 

 Carnoustie Gala: 7 July 2012; 

 St Andrews Highland Games: 29 July 2012; 

 Anstruther Muster: 11 August 2012; and 

 Leuchars Air Show: 15 September 2012. 

8 At each event, views and opinions were collected via questionnaires, the results of which 

are fully detailed in Appendix 5D: Phase 2 Public Engagement Results. 

9 The information received through the consultation and formal Scoping Opinion, together 

with recognised best practice, has informed the methodology and scope for the assessment 

of the impacts of the Project upon socio-economics and tourism presented in this chapter. 

22.3 Policy and Plans 

10 A detailed review of legislation, charters, conventions and planning documents has been 

provided in Chapter 2: Policy and Legal Background and Chapter 3: Regulatory 

Requirements. For the purposes of this chapter a wide range of socio-economic related 

documents have been considered including the following: 

 Scottish Government Economic Strategy (Scottish Government, 2011a);  

 Blue Seas, Green Energy: A Sectoral Marine Plan for Offshore Wind Energy in Scottish 

Territorial Waters: Part A The Plan (Marine Scotland, 2011); 

 Scotland’s Offshore Wind Route Map: Developing Scotland's Offshore Wind Industry to 

2020 (Scottish Government, 2010); 

 2020 Routemap for Renewable Energy in Scotland (Scottish Government, 2011b); 

 Working for a Green Britain– Employment and Skills in the UK Wind and Marine Industry, 

(Renewable UK, 2011); 

 National Renewables Infrastructure Plan (Scottish Enterprise, 2010); and    

 National Renewables Infrastructure Fund (Scottish Enterprise, 2012).  

11 A review of relevant socio-economic legislation, policy and specific initiatives is given in 

Appendix 22A (Section 22A.2).  A number of relevant guidance documents have also been 

published and are listed under Guidance and Methods in Section 22.4.2 below. 
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22.4 Assessment Methodology 

22.4.1 Definition of the Economic Study Area 

12 An Economic Study Area was defined following consideration of the potential for effects 

along the east coast of Scotland whilst recognising that effects may arise across Scotland, the 

UK and also further afield due to the scale of the Project. 

13 There are a range of facilities within the UK and specifically along the east coast of Scotland 

that could support elements of the construction, operation and maintenance (O&M) and 

decommissioning of the Project. The final selection of facilities required for the Project has 

not yet been determined. Since it is not possible, at this stage, to provide an assessment 

based on firm locations, an Economic Study Area has been defined based on the labour 

market catchment areas (60 minute drive-time catchments) around four locations 

considered as representative of the type of locations that may, with appropriate 

development and investment, be able to support the offshore wind sector. These locations 

are Leith (Edinburgh), Rosyth (Fife), Dundee and the Cromarty Firth (Highland).  

14 To fully illustrate the nature of the impacts and effects of the Project the assessment also 

considers shorter drive times (30 and 45 minutes) within each labour market catchment 

area. Figure 22.1 shows the Economic Study Area in relation to the four representative 

locations. Further data on each of these areas is presented in Appendix 22A. The baseline 

and assessment for the Cromarty Firth use statistics centred on Invergordon but are 

considered illustrative for the surrounding area which includes facilities such as Nigg and 

Ardersier.  

15 Selection of actual facilities will be subject to ongoing engineering and procurement 

considerations and the use of representative facilities for the purposes of this assessment 

does not indicate any preference or imply any decision.  
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Figure 22.1: Illustration of Economic Study Area and Labour Market Catchment Areas 

 

16 The four labour market catchment areas that collectively form the Economic Study Area 

cross local authority boundaries within Scotland. Relevant local authority areas are 

Edinburgh, the Lothians, North Lanarkshire, Falkirk, Fife, City of Dundee, Angus, Aberdeen 

City,  Aberdeenshire, Moray, Highland, Perth & Kinross, Stirling, Clackmannanshire, Falkirk, 

East Dunbartonshire, Glasgow City, North Lanarkshire, South Lanarkshire and the Scottish 

Borders. Statistics are used where relevant for these local authority areas to provide 

baseline information. 

17 The impacts and effects identified through the assessment are set within the wider context 

of the Scottish economy as a whole. Assessments at a Scottish level are used for cumulative 

assessment since impacts can be meaningfully combined at this level and cannot be 

combined at Economic Study Area level since these are unique for each project. 
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22.4.2 Definition of the Tourism Study Area 

18 The Tourism Study Area for assessment has been defined following consideration of the 

potential for visual effects that may arise from the Project and is therefore different to the 

Economic Study Area. 

19 The Tourism Study Area has been defined as the areas where the Project may be seen from 

land, namely parts of the local authority areas of East Lothian, Fife, City of Dundee, Angus 

and Aberdeenshire as defined by the Zone of Theoretical Visibility (ZTV) produced for 

Chapter 16. Statistics are used where relevant for local authority areas to provide baseline 

information and from tourism areas as defined by VisitScotland. The boundaries of local 

authority areas and tourism areas are different however, in combination, provide the best 

available data. 

Figure 22.2: Tourism Study Area Based On ZTV (Figure 16.5) 

 

22.4.3 Guidance and Methods 

20 The following relevant guidance documents have informed the baseline data collection, 

identification of impacts, mitigation and assessment of residual economic and tourism 

effects respectively:  

 The Green Book Appraisal and Evaluation in Central Government (HM Treasury, 2003). 

 Additionality & Economic Impact Assessment Guidance Note (Scottish Enterprise, 2008). 

 The economic impacts of wind farms on Scottish tourism (Scottish Government, 2008). 
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 Assessing Impacts on Tourism (Good Practice Wind, 2012).  

21 A full list of relevant documents and references is provided in Appendix 22A (Section 22A.2). 

22.4.4 Data Sources 

22 The following data and archives were consulted during the desk-based assessment, and full 

details are provided in Appendix 22A: 

 NOMIS the Office for National Statistics website; and 

 Other individual research, reports, and surveys referenced at the end of this chapter.  

22.4.5 Methodology 

23 Potential impacts from the construction, operation and decommissioning of the Project are 

identified and their significance assessed with regard to the sensitivity of receptors and the 

magnitude of the effect. 

24 The methodology used to estimate the economic impacts of the Project follows the guidance 

set out in the HM Treasury’s Green Book (2003) and Scottish Enterprise (SE) Additionality & 

Economic Impact Assessment Guidance Note (2008). Instruction within existing Scottish 

policy and guidance documents in relation to the specific format of socio-economic 

assessments has been considered. In addition this chapter incorporates the approach used 

in England and Wales for the socio-economic impact assessment of offshore wind farms 

within the Overarching National Policy Statement for Energy (NPS) (EN-1) (Department of 

Energy and Climate Change, 2011).  

25 In defining the requirement for an Environmental Statement (ES) for projects subject to the 

European Environmental Impact Assessment (EIA) Directive (85/337/EEC), NPS EN-1 states 

that “while not required by the EIA Directive, the IPC will find it helpful if the applicant also 

sets out information on the likely significant social and economic effects of the development, 

and shows how any likely significant negative effects would be avoided or mitigated.”   

26 The NPS also defines what impacts may need to be considered. These are as follows: 

 Creation of jobs and training opportunities; 

 Provision of additional local services and improvements to local infrastructure; 

 Effects on tourism; 

 Impact of a changing influx of workers during the different construction, operation and 

decommissioning phases; and 

 Consideration of cumulative effects. 

27 The socio-economic impact assessment covers those impacts as stated, and also the likely 

impacts on the following: 

 Population and labour market issues; 
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 Employment and businesses by sector including tourism; 

 Travel-to-work and drive-time analysis; 

 Productivity and Gross Value Added (GVA); 

 Skills and Training; and 

 Recreation and tourist resources. 

28 In considering these impacts, this socio-economic impact assessment establishes the 

potential nature and scale of economic impacts generated by the Project, by reference to a 

number of best practice and research documents as set out in this chapter.  Use is also made 

of industry experience of existing and emerging offshore wind schemes.  In addition, the 

outputs generated by the Project are set within the context of the baseline capacity and 

capability of the Economic Study Area to absorb and benefit from these impacts.   

29 The nature and scale of impacts are assessed by reference to a series of socio-economic 

significance criteria and also by temporal phase of development, namely those impacts 

arising from the construction, O&M and decommissioning phases of the Project. Information 

from the baseline relating to infrastructural strengthening has also been used to prepare this 

assessment.  

30 The principal socio-economic assessment criteria relate to the impact on employment within 

the Economic Study Area.  These impacts are defined in terms of Full-Time Equivalent (FTE) 

jobs and economic output measured by the Gross Value Added (GVA) generated by those 

jobs. The assessment outputs are therefore focussed on the following categories: 

 Direct economic impacts: jobs and GVA that are wholly or largely related to 

construction, O&M, and decommissioning of the Project, which are generated in the 

Economic Study Area; 

 Indirect economic impacts: jobs and GVA generated in the economy of the Economic 

Study Area in the chain of suppliers of goods and services to the direct activities; 

 Induced economic impacts: jobs and GVA created by direct and indirect employees’ 

spending in the Economic Study Area or in the wider economy; and 

 Wider economic (catalytic) impacts: employment and income generated in the economy 

related to the wider role of the Project in influencing economic activities including wider 

socio-economic impacts.  This will include the impacts on the tourism sector, on inward 

investment elsewhere within the construction sector (e.g. as a result of worker supply), 

and on other sectors of the economy.  

31 The potential for cumulative impacts has been examined where relevant, and where data 

were available for the in-combination impact of the Project, together with the relevant 

projects off the east coast of Scotland. 
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22.4.6 Significance Criteria 

32 For the purposes of this impact assessment the main factors considered relevant when 

defining the sensitivity of receptors are outlined in Table 22.2 for economics and Table 22.3 

for tourism.   

33 For economic impacts and effects, including employment, the availability of labour and skills 

is critical in being able to accommodate the demands, needs and requirements of the 

Project.  Adequate capacity results in a low sensitivity, while conversely limited capacity 

results in a high sensitivity. 

Table 22.2: Receptor Sensitivity (Economics)  

Sensitivity Definition 

High Where there is a low availability of labour and skills 

Moderate Where there is a constrained supply of labour and skills 

Low Where there is a readily available labour force and skills  

 

34 For the purposes of tourism sensitivity the status of the receptor or resource is the defining 

factor in determining the level of sensitivity, where a higher level of status is assumed to 

attract more visitors or will be more sensitive to adverse change (such as a National Park).   

Table 22.3: Receptor Sensitivity (Tourism)  

Sensitivity Definition 

High 
Where the receptor or resource is defined as being of International or National 
status or formal designation 

Moderate 
Where the receptor or resource is defined as being of regional status or formal 
designation 

Low 
Where the receptor or resource is defined as being of local status or formal 
designation 

 

35 A level of impact significance has been ascribed based on the information on both Project 

socio-economic outputs and also the baseline structure of the relevant study area.     

36 The magnitude of the effect of potential impacts on socio-economic receptors will be 

assessed as defined in 22.4 (Economic) and Table 22.5 (Tourism) below. 
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Table 22.4: Factors in the Assessment of Magnitude of Effect (Economic) 

Magnitude Factors in the assessment of the magnitude of effect 

High Impacts of the project of greater than local scale  

Moderate 
Noticeable impacts of the project that may be judged to be important at a local 
scale 

Low Slight impacts of the project that may be judged to be of minor importance   

Negligible Where impact is not discernible 

Table 22.5: Factors in the Assessment of Magnitude of Effect (Tourism) 

Magnitude Factors in the assessment of the magnitude of effect 

High 
Where the extent of impacts on receptors (activities, resources, or businesses) is 
large scale and a large number of people or activities will be affected; or where 
there is an obvious view of the Project with potential to cause significant impact 

Moderate 

Where the extent of impacts on receptors is small in scale, but a large number of 
people or activities will be affected; or alternatively this will be where the extent of 
impacts on activities, resources and/or businesses is large in scale but only a small 
number of people or activities will be affected 

Low 

Where the extent of impacts on receptors is small in scale and will only affect a 
small number of people or activities; or where the Project would be unlikely to be 
visible (as it would be obscured by hills or woodland, etc) or would be at a 
distance, therefore if there were any impact it would be minor 

Negligible Where impacts on receptors would be negligible 

 

37 In line with standard EIA practice, the sensitivity of receptors, as defined in Table 22.2 

Receptor Sensitivity (Economics) and Table 22.3 Receptor Sensitivity (Tourism) are 

considered against the magnitude of effect (Tables 22.4 and 22.5) to determine the 

significance of impact (see Table 4.6).  

22.5 Project Design and Embedded Mitigation 

38 At this stage of the Project, ICOL are actively exploring Scottish ports, facilities, supporting 

infrastructure and labour markets to understand the potential capability, capacity and 

availability of each. Subject to these factors, the most likely scenario is that a port or a range 

of ports and facilities along the east coast of Scotland will be used to support elements of 

the construction, O&M, and decommissioning phases of the Project as part of a global 

supply chain. It is likely that ports and facilities nearer the Development Area will be used to 

support O&M for the Project. 
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39 A range of Embedded Mitigation measures to minimise environmental effects are captured 

within the Design Envelope (see Section 4.5.2). The assessment of effects on socio-

economics and tourism has taken account of the following Embedded Mitigation measures: 

40 ICOL will support a protocol to give local contractors the opportunity to tender for work 

arising from the Project capital and operational expenditures.  The protocol will ensure that 

local contractors with the relevant skills and experience will be able to access the 

procurement process through “meet the buyer” events and other initiatives.  

41 ICOL has worked closely with Scottish economic development agencies to promote 

opportunities since the inception of the Project and this approach will continue throughout 

the Project life.  

42 These measures would be delivered as part of the Project Environmental Mangagement Plan 

(EMP) (see Appendix 7A: Draft Environmental Management Plan). 

22.6 Baseline Environment 

22.6.1 Current Socio-economic Conditions 

43 The baseline conditions have been identified using the data sources identified in Section 

22.4.3 and Appendix 22A to provide a review of current socio-economic conditions in the 

Economic Study Area, defined in Section 22.4.1 above. 

Population and Age Structure 

44 The population across the Economic Study Area has grown between the last two Census 

dates of 2001 and 2011, most notably in the City of Edinburgh and Aberdeenshire.  Similarly 

the City of Edinburgh and Aberdeen City are the only authorities in the Economic Study Area, 

which have a higher than average proportion of working age people. Areas which have a 

notably higher dependency ratio include Angus and East Lothian. The dependency ratio or 

proportion of working age people is important as it measures the relationship between the 

productive element of a population and the economically dependent. 

Economic Activity 

45 The economic activity rate measures the percentage of the population, both in employment 

and unemployed that represent the labour supply, and hence is a useful measure of the 

labour market opportunities available to the population, with Aberdeen City and 

Aberdeenshire higher than the Scottish average, and Dundee City markedly lower than 

average. 

Employment Structure 

46 The City of Edinburgh, Aberdeen City and Aberdeenshire have a higher than average 

proportion of highly skilled workers, while for skilled workers the majority of the Economic 

Study Area is comparable to the Scottish average.  Dundee City has the highest proportion of 



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED                                                 
OFFSHORE ENVIRONMENTAL STATEMENT  

Chapter 

22 

11 of 43 

unskilled workers, while City of Edinburgh and Angus have the lowest proportions of 

unskilled workers in the Economic Study Area. 

Job Density 

47 Job density measures the number of jobs for every resident (each aged 16 – 64 years).  

Aberdeen City, City of Edinburgh and Dundee City have job densities higher than the Scottish 

average, while the remaining local authorities in the Economic Study Area have job densities 

below the Scottish average. 

Industry Structure 

48 Angus, Aberdeenshire, Fife and Dundee City have an above Scottish average proportion of 

manufacturing jobs, while only Aberdeenshire and East Lothian have an above average 

proportion of construction jobs in the Economic Study Area.  In the tourism sector, City of 

Edinburgh, Angus, East Lothian, and Fife have an above average proportion of service jobs, 

with the other areas close to or below the Scottish average. 

Unemployment (Job Seekers Allowance) 

49 In the Economic Study Area, Job Seeker Allowance claimant count rates were highest in 

Dundee City and Fife, whereas the areas of Aberdeenshire, Aberdeen City (recording the 

lowest levels), Angus, East Lothian, and City of Edinburgh were below the Scottish average.   

Qualifications 

50 City of Edinburgh, Aberdeen City, Angus, and Aberdeenshire have higher than the Scottish 

average for educational and qualification attainment level (Degree, HND and Highers).   

Earnings 

51 Residents of Aberdeen City, Aberdeenshire, City of Edinburgh, and East Lothian received 

higher salaries than the Scottish average. Dundee City, Angus and Fife each have salaries 

below the Scottish average.   

Business Health 

52 Data show that City of Edinburgh, Aberdeenshire, and Fife have particularly high stocks of 

VAT registered businesses providing a useful indication of the pattern of business start-ups 

and closures, and a useful indicator of the level of entrepreneurship and health of the 

business population in the Economic Study Area.  Further, registrations exceeded de-

registrations in each area contributing to an overall increase in the stock of businesses based 

on the most recent 2007 data.   

22.6.2 Gross-Value Added Economic Output 

53 GVA measures the contribution to the economy of each industry sector. Within the 

Economic Study Area, those locations with an above average industry representation include 

Aberdeen City, which contributed a major share of Scotland’s total for primary industries (75 
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per cent), which are defined as those industries involved in the extraction and collection of 

natural resources such as hydrocarbons, and also includes forestry, farming and fisheries, 

and Fife (8.1 per cent) for manufacturing, while the City of Edinburgh accounted for nearly a 

third (29 per cent) of Scotland’s services GVA.  These GVA percentages are highlighted to 

illustrate the key industry strengths of each of these locations. 

22.6.3 Labour Market Catchments 

As detailed in Section 22.4.1, the locations used for this assessment (Leith, Rosyth, Dundee, 

and the Cromarty Firth) are considered representative of those that have potential to 

provide services for the Project across the certain phases.  Drive-time catchments of 30, 45 

and 60 minutes cover the travel-to-work areas from where the majority of workers would be 

drawn.  Generally the drive-time catchments are very similar in structure and profile to 

those of the local authority areas as set out in the baseline environment description above.  

22.6.4 Tourism Baseline Profile 

54 The Tourism Study Area is relatively healthy in tourism terms, with occupancy rates for 

hoteliers and proprietors of Bed and Breakfasts, guesthouses and self-catering 

accommodation being relatively high throughout the year. 

55 The majority of visitors to the regions that cover the Tourism Study Area, based on data 

from VisitScotland, are both domestic and overseas and come for a holiday stay, with the 

exception being Aberdeen and Grampians, where a high number of overseas visitors come 

for business purposes. 

56 The tourism market of the Tourism Study Area, as a whole, is more dependent on visitors 

from the UK as they account for the majority of tourism expenditure received.  Between 

2010 and 2011 there were increases in domestic tourist trips and expenditure recorded in 

Edinburgh and the Lothians of 19 per cent to 2.75 million trips and in expenditure of 17 per 

cent to £616 million, and in Aberdeen and the Grampians of 22 per cent to 1.37 million trips 

and in expenditure of 29 per cent to £260 million, while over the same period Fife 

experienced a fall in trips (of -25 per cent to 0.43 million) and expenditure (of -8.0 per cent 

to £74 million). Dundee and Angus experienced a mixed situation with a fall in domestic 

tourism expenditure of 6.0 per cent to £82 million but an increase in trips by 29 per cent to 

0.66 million.  Visitors from England are extremely important within the Tourism Study Area 

as they make up the majority of visitors and spend the most money.  The Edinburgh and 

Lothians and Aberdeen and Grampians regions play an important role in the domestic 

tourism market, as collectively they account for approximately a third of total trips and 

expenditure across Scotland.    

57 A wide range of overseas tourists, from across the world, visit the various parts of the 

Tourism Study Area.  In the Lothians (69 per cent of trips and 92 per cent of expenditure) 

and the Grampians (34 per cent of trips and 48 per cent of expenditure) the ‘rest of the 

world’ sector makes up the majority of visitors, whilst in Fife visitors from the United States 

of America contribute most, in terms of 26 per cent of trips and 25 per cent of expenditure.  
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In Dundee and Angus, visitors from the ‘rest of the world’ now account for 25 per cent of 

both trips and expenditure.   

58 A number of main visitor attractions located in Fife, Dundee and Angus, namely the Scottish 

Fisheries Museum (Anstruther), St Andrews Museum, British Golf Museum, Dundee 

Contemporary Arts, Monikie Country Park, the McManus: Dundee's Art Gallery and 

Museum, and Crombie Country Park are within 50 kilometres (km) of the Development Area.  

22.6.5 Current Offshore Initiatives 

There is a wide range of business and infrastructure initiatives, being implemented across 

Scotland, designed to enhance the capacity and capability of facilities and the supply chain.  

These range from business and industry networks (Aberdeen Renewable Energy Group, in 

Aberdeen, Dundee Renewables, and Fife Renewables), through infrastructural strengthening 

(development of Port of Leith as Scotland’s 21st Century Gateway Port and offshore wind 

manufacturing and deployment hub, and the upgrading of ports of Dundee and Methil), to 

developing focal points of investment (Energetica and Rosyth Waterfront).    

59 Added to these initiatives a number of multi-national energy sector companies have located 

within the Economic Study Area and in other parts of Scotland. Interest has also been 

expressed by wind turbine manufacturers (Gamesa, Samsung, Areva, and Mitsubishi Heavy 

Industries amongst others) in establishing facilities within the Economic Study Area or in 

other parts of Scotland that may in time also attract tier 2 component suppliers.  All of these 

capability and capacity strengthening measures are supported by a government strategy and 

policy framework which targets the offshore wind industry as a key economic sector. 

22.6.6 Education and Training 

60 Part of the business infrastructure necessary to exploit the opportunities from the offshore 

industry is the network of education, training and skills facilities within the Economic Study 

Area that would provide the requisite skilled labour force, upon which extensive 

development of the offshore wind industry will be reliant.  These range from the higher 

education university, centres of excellence, and research institutions focal points in 

Edinburgh, Dundee, St Andrews and Aberdeen, together with the network of colleges across 

the Economic Study Area. 

61 The training infrastructure within the Economic Study Area includes several partnerships and 

organisations including Skills Development Scotland, Tresta, and Energy Training East 

amongst others. In addition, the Scottish Government aims to provide 2,000 apprenticeships 

specifically for the energy and climate change industries between 2011 and 2015, for 

example through the Nigg Skills Academy. 

22.6.7 Ex-Post (post-development) Tourism Assessment 

62 To date there has been very little research into the effects of offshore wind development on 

tourism in the UK.  This chapter includes the results of research produced specifically for this 

assessment into the post-development tourism impact from eight existing and operational 
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Round 1 offshore wind farms which commenced operation over the period from 2005 to 

2009.   

63 These offshore projects were also selected on the basis of their proximity to the shore being 

in the range 2.3 km – 12.8 km, to emphasise their visibility from onshore. Table 22.6 

provides details of the projects. 

Table 22.6: Operational Round 1 Offshore Wind Farms (2012) 

Wind Farm Start Date of 
Operation 

Output 
MW 

Distance 
offshore (km) 

Onshore Tourism 
District or Focus Area 

Robin Rigg September 
2009  

180 11.0 - 11.5 Dumfries and Galloway and 
North Cumbria 

Barrow March 2006 90 7.5 - 12.8 Lake District National Park 

Burbo Bank July 2007 90 6.4 - 8.0 Merseyside 

Rhyl Flats December 2009 90 8.0 - 10.7 Colwyn Bay and Rhyl 

Kentish Flats June 2005 90 8.5 - 9.8 Herne Bay and Kent 

Lynn March 2009 97.2 5.0 - 6.9 South Lincolnshire 

Inner Dowsing March 2009 97.2 5.0 - 6.3 South Lincolnshire 

Scroby Sands July 2004 60 2.3 - 3.5 Norfolk and East Anglia 

 

64 This post-development assessment reviewed the potential impacts and effects from the 

perspective of the three distinct phases of development:  pre-construction, construction and 

post construction.   

65 The general conclusion from the post-development assessment of the impact of the offshore 

wind farms on domestic tourism volume was that the local onshore areas had not been 

negatively affected by the presence and visibility of the offshore wind farms. In most cases 

the volume of tourism actually increased over time. Of particular note, is that Scroby Sands 

offshore wind farm visitor centre, in Great Yarmouth, has become a major tourist attraction 

in itself.  

66 Where a decrease in tourism volume has occurred, particularly between 2007 and 2009, this 

is most likely to have been a consequence of above average rainfall over peak holiday 

seasons, combined with the economic recession over the same period. Full details of this 

assessment are included in Appendix 22A, Section 22A.6. 
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22.7 Scope of Assessment 

67 This section considers the source and nature of the effects of the Project on the Economic 

Study Area. The impact assessment is considered in relation to the construction, operational 

and decommissioning phases.  Values are presented for the Economic Study Area, the ‘rest 

of Scotland’, the ‘rest of the UK’ and the balance as the ‘rest of the World’. 

22.7.1 Estimation of Construction Employment and Economic Output 

Construction Scenarios 

68 ICOL has estimated the offshore capital expenditure (CAPEX); operating expenditure (OPEX) 

and decommissioning expenditure by region, as set out in Table 22.7, based on the following 

‘Base’ and ‘High’ scenarios.  

 Base socio-economic scenario – moderate supply chain capacity capable of supplying 

around 12 per cent of whole life expenditures from within the Economic Study Area, a 

further 9.0 per cent from the rest of Scotland and a further 17 per cent from within the 

rest of the UK; and 

 High socio-economic scenario – a more developed supply chain capable of supplying 

around 33 per cent of whole life expenditures from the Economic Study Area, a further 

14 per cent from the rest of Scotland and a further 25 per cent from the rest of the UK. 
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Table 22.7: Project Offshore Expenditure Estimates by Scenario (£ million) 

Base Socio-economic scenario  High Socio-economic scenario 

 Economic 
Study 
Area 

Rest of 
Scotland 

Rest of UK Rest of the 
World 

Economic 
Study Area 

Rest of 
Scotland 

Rest of UK Rest of the 
World 

CAPEX £314.5 £25.6 £456.0 £2,740.0 £1,005.4 £177.9 £969.5 £1,383.4 

OPEX £529.8 £599.6 £739.4 £1,381.3 £1,248.0 £872.6 £710.1 £419.3 

Decommissioning £75.1 £61.0 £61.0 £412.9 £197.1 £14.1 £136.1 £262.7 

TOTAL  £919.4 £686.2 £1,256.4 £4,534.2 £2,450.5 £1,064.6 £1,815.7 £2,065.4 

As a % of Each Region (figures rounded) 

CAPEX 34% 4% 36% 60% 41% 17% 53% 67% 

OPEX 58% 87% 59% 30% 51% 82% 39% 20% 

Decommissioning 8% 9% 5% 9% 8% 1% 7% 13% 

TOTAL  100% 100% 100% 100% 100% 100% 100% 100% 

As a % of Total Expenditure (figures rounded) 

CAPEX 9% 1% 13% 77% 28% 5% 27% 39% 

OPEX 16% 18% 23% 43% 38% 27% 22% 13% 

Decommissioning 12% 10% 10% 68% 32% 2% 22% 43% 

TOTAL  12% 9% 17% 61% 33% 14% 25% 28% 

 

69 These ‘Base’ and ‘High’ scenarios have been considered in relation to the assessment of the 

socio-economic effects arising from the Project through its life. These scenarios reflect two 

key considerations; firstly that the design of the Wind Farm and Offshore Transmission 

Works remains within a design envelope and therefore the nature of goods and services 

procured will vary; and secondly that the capacity, capability and availability of the supply 

chain to support the Project is subject to change. Other offshore wind farm projects may 

also be developed and procured in a similar time period and this will also affect the supply 

chain locally and on a wider basis.  

70 Businesses have the potential to diversify and grow by moving into new markets including 

the offshore wind industry. Businesses in the UK, Scotland, and in particular in the Economic 

Study Area are well positioned to attract a proportion of expenditure from offshore wind 

farm projects due to the existing skills base that could assist in the delivery of the Scottish 

Territorial Waters (STW) and Round 3 offshore wind farm projects, however this requires 

businesses to offer both technically and commercially competitive propositions. There is 

potential for successful businesses to export goods and services to other offshore wind farm 

projects on a global basis.  



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED                                                 
OFFSHORE ENVIRONMENTAL STATEMENT  

Chapter 

22 

17 of 43 

71 The baseline assessment shows that there is currently an economically active, skilled and 

semi-skilled workforce in the Economic Study Area, with the capacity for retraining and up-

skilling at all levels. This pool of potential labour and skills will have the capacity to act as a 

labour market resource, upon which the Project can draw its labour market requirements in 

the construction, O&M and decommissioning phases.   

72 Information on major suppliers for several offshore wind farms constructed or currently 

under construction has been collated. This is presented in Table 22.8 below and shows that 

on average the proportion of construction cost spent in the UK is approximately 23 per cent. 

The Gwynt y Môr Offshore Wind Farm value is based on economic impact assessment 

estimates that indicate around 13 per cent of all construction jobs would be created in the 

UK economy. A greater proportion of UK businesses were engaged in the supply chain for 

the Ormonde Offshore Wind Farm with 20 per cent of the development costs being spent on 

Wind Turbine Generator (WTG) foundations which were manufactured by Burntisland 

Fabrications Ltd (BiFab) based in Scotland. 

73 The ‘Base’ impact scenario of 21 per cent UK business share estimated by ICOL is in line with 

recent trends.    

Table 22.8: Proportion of Expenditure in the UK by Offshore Wind Construction Projects 

Offshore Wind Farm Approximate Share of 
Costs Spent in the UK 

Wind Farm Capacities (MW) 

Sheringham Shoal 21% 317 

Ormonde 31% 150 

Walney Phase I 19% 184 

Greater Gabbard 18% 504 

Gwynt y Môr 13% 576 

Thanet 28% 300 

Robin Rigg 31% 180 

Average 23% 316 

 

74 The drivers for the ‘High’ impact scenario assumptions by type of expenditure are as follows: 

 The majority of consultancy services for current projects are provided by UK businesses, 

with the share of UK businesses in consultancy services up to 100 per cent; 

 Share of UK businesses in offshore WTG manufacturing could increase by the time of 

construction of the Project driven by potential manufacturing facilities at Hull Green Port 

(Siemens), Port of Leith (Gamesa), Methil (Samsung Heavy Industries), and at so far 
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unspecified locations (Areva and Mitsubishi Heavy Industries). However UK 

manufacturing facilities, if established, will still import a proportion of raw materials, 

components and related services from Europe and/or elsewhere; 

 A majority of substructures/foundations could be sourced within the UK. This has been 

achieved in previous projects and there is current capacity in Scotland and in the north 

east of England. It is possible that other foundation manufacturers may invest and locate 

in the east of Scotland to exploit the available and emerging STW and Round 3 

opportunities in the North Sea; 

 Share of UK businesses in manufacturing and installation of cables and substations could 

increase from a relatively limited base. A number of UK businesses are already involved 

e.g. JDR Cables at Hartlepool and SLP Engineering located at Lowestoft. Others such as 

Babcock at Rosyth are targeting substation fabrication work.  While it is expected that 

the UK share may increase there will also be competition from well-established 

European suppliers; and 

 An increasing number of UK businesses could become involved in installation and 

commissioning of offshore wind farms.  At present the share of UK businesses in 

installation and commissioning activities is estimated to vary between 23 per cent 

(Gwynt y Mor) and 57 per cent (Walney Phase 1). Factors affecting the UK share include 

installation method, and therefore types of vessels, as well as the location of selected 

contractors and onshore support facilities. New installation methods are under 

development and new vessels are already entering the market place. It is expected that 

innovation will provide opportunities to new suppliers and that development of suitable 

UK port facilities will also reduce constraints to supply from the UK. While it is expected 

that the UK share may increase there will also be competition from well-established 

European bases and suppliers.  

Construction Occupations and Skills 

75 Construction phase activities will require a diverse set of professions and skills. A recent 

report (Working for a Green Britain – Employment and Skills in the UK Wind and Marine 

Industry (Renewable UK, 2011)) indicates that employees who would be directly employed 

during the pre-construction and construction phases may be distributed as follows:  

 Planning and Development,  15 per cent; 

 Design and Manufacturing,  7 per cent;  

 Construction and Installation,  41 per cent; 

 Operations and maintenance,  17 per cent; and  

 Support services/other,  20 per cent.  
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22.7.2 Estimation of Gross Direct and Net Additional Construction Employment 

76 The number of construction jobs required has been estimated using available information 

and comparable project experience using the following methodology.  

Methodology 

77 The methodology sets out the means of estimation of the net additional construction 

impacts of the Project and the definitions and values of the factors involved. The net 

additional impact measures the net result, taking account of deadweight, leakage, 

displacement, substitution and economic multipliers.    

78 The ‘no project’ scenario effects are assumed to be zero; as without the Project no impacts 

would result.  

79 Leakage is defined as those jobs taken up by people from outside a specific area, e.g. 

Economic Study Area, rest of Scotland and rest of UK, and is set out in Table 22.9.  Leakage 

rates out of the Economic Study Area in the ‘Base’ impact scenario are expected to be very 

low (nine per cent) and considerably greater in the high impact scenario (28 per cent).  

However there is less leakage out of the UK as a whole to overseas in the ‘High’ impact 

scenario (39 per cent) compared to the ‘Base’ impact scenario (77 per cent). 

80 Displacement effects within the Economic Study Area’s business infrastructure are expected 

to be very low due to the limited numbers of manufacturing businesses currently operating 

within and providing components for the offshore wind industry. If business involvement 

expands through additional investment, the capacity of industry to supply the needs of the 

Project would also develop through up-skilling and importation of labour to address the 

requirements.   

81 A multiplier value from the recent Centre for Economics and Business Research (CEBR) 

scenario based assessment of the economic impact on the UK of alternative options for the 

realisation of offshore wind capability (Report for Mainstream Renewable Power The 

Macroeconomic Benefits of Investment in Offshore Wind (CEBR 2012)) has been used to 

establish the level of downstream indirect and induced employment that would be 

generated as a result of the direct construction arising from the Project.  This multiplier 

value estimates that 1.41 indirect and induced jobs would be created elsewhere in the 

economy for every one FTE direct construction job.    

Employment and GVA Impacts  

82 A range of scenarios has been considered that may affect Project design and construction 

methods and therefore the number of construction jobs have been set out separately as 

‘High’ and ‘Base’ supply chain scenarios. The number of construction FTE jobs created in 

total is estimated at 2,244 for the offshore elements of the project. This is based on an 

assumed Project size of approximately 1050 MW although it should be noted that 

economics impacts are related to the scale and nature of procurement, construction and 

operations associated with the required infrastructure rather than the specific electrical 
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output of the Wind Farm.  A potential geographic distribution of these jobs has been 

estimated for the ‘Base’ and ‘High’ scenarios based on analysis of the existing supply chain 

and where there is potential for growth respectively, as described above.     

83 Depending on the impact scenario the proportion of the Project expenditure spent in the 

Economic Study Area, rest of Scotland, and rest of UK could potentially create between 200 

FTE direct jobs and 638 direct FTE jobs at an Economic Study Area level, between a further 

16 and 113 FTE direct jobs in the rest of Scotland, and between a further 289 and 615 FTE 

direct jobs in the rest of UK, as shown in Table 22.9 below.  

Table 22.9: Construction Phase Gross Direct Employment and Leakage Effects 

  Low Impact  High Impact  

Leakage effects  No. of FTE Jobs % of Total No. of FTE Jobs % of Total 

Economic Study 
Area 

200 9% 638 28% 

Rest of Scotland  16 1% 113 5% 

Rest of UK 289 13% 615 27% 

Overseas  1,739 77% 878 39% 

Total 2,244 100% 2,244 100% 

 

84 As shown below in Table 22.10 net additional employment from the Project is estimated to 

be between 457 FTE and 1,384 FTE direct, indirect and induced construction jobs at an 

Economic Study Area level for the ‘Base’ and ‘High’ scenarios respectively. For the rest of 

Scotland net additional employment from the Project is estimated to be between 37 FTE and 

245 FTE direct, indirect and induced construction jobs for the ‘Base’ and ‘High’ scenarios 

respectively. Net additional employment in the Rest of UK is estimated to be between 663 

FTE and 1,335 FTE direct, indirect and induced jobs.  This gives an overall total of between 

1,157 and 2,964 net additional direct, indirect and induced FTE construction jobs in the UK.  

85 Using an average GVA per employee value for Scotland of £64,000, the net additional jobs 

represent between £28.4 million and £86.1 million GVA per annum at an Economic Study 

Area level, and between £72.0 million and £184.4 million throughout the UK as a whole as 

set out in Table 22.10.  

86 Construction job estimates have also been compared against recent industry research 

‘Report for Mainstream Renewable Power The macroeconomic benefits of investment in 

offshore wind (CEBR, 2012)  which provides industry average benchmarks for offshore wind 

development using three varying scenarios: ‘slow progression’ (low), ‘gone green’ (medium) 

and ‘accelerated growth’ (high).  
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87 ICOL construction estimates are within 10 per cent of these industry average benchmarks.   

 Table 22.10: Construction Phase Direct and Net Additional Employment and GVA  

 Base Impact High Impact 

Employment No. of FTE 
Jobs 

Displacement 
and Multiplier 

No. of FTE 
Jobs 

Displacement 
and Multiplier 

Economic Study Area      

Direct FTE jobs 200  638  

Displacement effect  10 5% 64 10% 

Net Additional local jobs  190  574  

Multiplier effect 267 1.41 810 1.41 

Net Additional Economic Study Area 
jobs  

457  1,384  

Rest of Scotland      

Direct FTE jobs 16  113  

Displacement effect  1 5% 11 10% 

Net Additional local jobs  15  102  

Multiplier effect 22 1.41 143 1.41 

Total Net Additional Rest of Scotland 
jobs 

37  245  

Total Scotland Jobs 494  1,629  

Rest of UK     

Direct FTE jobs 289  615  

Displacement effect  14 5% 62 10% 

Net Additional local jobs  275  554  

Multiplier effect 388 1.41 781 1.41 

Total Net Additional Rest UK  jobs  663  1,335  

Total UK Jobs  1,157  2,964  

GVA  Per Annum £m p.a.  £m p.a.  

Economic Study Area £28.4  £86.1  

Scotland Total £30.8  £101.3  

Rest of UK £41.2  £83.0  

UK Total £72.0  £184.4  

GVA Total CAPEX £m  £m  

Economic Study Area £142  £431  

Scotland Total £154  £507  

Rest of UK £206  £415  

UK Total £360  £922  
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22.7.3 Estimation of Operation and Maintenance Employment and Economic Output 

Gross and Net Operation and Maintenance Employment 

88 This analysis is based upon a shore-based O&M approach primarily using small service craft 

for access with limited helicopter access. There are alternatives approaches that include 

increased use of helicopters or the use of a mothership. Each scenario will generate different 

economic benefits within the Economic Study Area and the rest of the UK. 

89 The shore-based operation would require a nearby port to support vessel operations and 

include base facilities for maintenance crew carrying out planned and unplanned 

maintenance and repair. Support facilities would be required such as a helipad, warehousing 

for consumables and equipment, mechanical/electrical workshop, personnel welfare, 

catering and associated parking. 

90 ICOL estimates of direct O&M activities indicate that there would be between 72 and 104 

onshore based FTE jobs. 

91 The net additional employment which would result from this level of direct employment 

would be between 117 and 169 FTE jobs, as set out in Table 22.11.  This assumes that there 

would be zero dead-weight effect due to the unique nature of the Project in the area, that 

leakage of labour out of the Study Area would be limited at 10 per cent, and that 

displacement would be higher but still relatively limited at around 25 per cent.  This would 

result from potential constraints on the level of appropriately qualified and skilled people 

within the Study Area and wider Scottish labour force, upon which the Project would draw.  

As a consequence, the Project may draw in skilled labour from outside the Study Area, and 

also attract labour from existing economic activities within the Study Area.  This net 

additional employment would represent new GVA at a Study Area level of £7.3 million to 

£10.5 million per annum and £15.6 million and £22.4 million per annum for the ‘Base’ and 

‘High’ case for Scotland as a whole. 

Table 22.11: Operation & Maintenance Phase Direct and Net Additional Employment 

 Factor  Base FTE Jobs High FTE Jobs 

Direct FTE jobs  72 104 

Dead-weight effect Reduce by 0% 72 104 

Leakage effect Reduce by 10% 65 94 

Displacement effect Reduce by 25% 49 70 

Multiplier effect 1.41 68 99 

Net Additional FTE  
Jobs  

 117 169 
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22.7.4 Estimation of Decommissioning Employment and Economic Output 

92 Decommissioning of the Project would take place once the components of the Project had 

reached their economic end of life and include the removal of WTGs, offshore substations 

and foundations. Cables may be disconnected and left in situ. The following generic activities 

may be required during the decommissioning phase: 

 Project Management; 

 WTG removal; 

 Substructure/Foundation removal; 

 Associated Port activities; 

 Beneficial use or disposal of materials; and 

 Sub-sea survey on completion. 

93 The estimated number of decommissioning jobs is likely to be lower than construction. 

Decommissioning work offshore will generally reverse the installation work and recover 

structures to shore. It is estimated there would be approximately 50 full time personnel 

involved in managing the activities and a further 1,000 temporary personnel. The 

decommissioning phase is estimated to take approximately 12 to 18 months for removal 

activities and therefore provide approximately 200 FTE jobs. 

22.8 Impacts on Baseline Receptors 

22.8.1 Construction Phase Economic Impacts 

94 The potential employment impacts of the Project are considered here, within the context of 

the Economic Study Area labour market. The analysis is designed to provide an 

understanding of the potential scale of impacts generated by the Project and the degree to 

which the available labour market is able to accommodate such impacts. 

95 Estimated construction phase impacts have been assessed against the current labour 

market, including working age population, economically active, and potentially available 

labour pool, as set out in the baseline assessment, for the Economic Study Area consisting of 

the 60 minute drive-time catchments centred on Leith, Rosyth, Dundee and the Cromarty 

Firth as representative potential locations for construction and deployment activities. Table 

22.12 provides an illustration of the number of new jobs that could potentially be created by 

the Project relative to the workforce available within the 30 minute, 45 minute and 60 

minute drive-time catchment of each labour market location. 
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 Table 22.12: Construction Employment Scenarios versus Labour Market Scale  

 Leith  Rosyth  Dundee  Cromarty Firth 

 30min 45min 60min 30min 45min 60min 30min 45min 60min 30min 45min 60min 

Working age 
population 

491,563 773,429 1,165,142 590,468 1,102,710 1,701,503 185,453 348,495 482,398 21,589 73,576 93,382 

Economically 
active (16-74 
years) 

295,563 467,057 694,003 356,209 657,832 995,554 105,367 200,907 277,932 13,673 47,654 60,737 

Potentially 
available 
labour pool 

21,942 34,871 58,808 27,512 54,539 89,386 8,183 16,026 23,762 758 2,383 2,861 

Manufacture 
and 
construction 
related 
workforce 

51,931 114,459 195,891 90,416 182,329 294,607 36,004 68,759 97,671 4,841 12,820 16,077 

Low scenario : Net Additional Jobs Total = 457 

As % of 
working age 
population 

0.1% 0.1% 0.0% 0.1% 0.0% 0.0% 0.2% 0.1% 0.1% 2.1% 0.6% 0.5% 

As % of 
economically 
active 

0.2% 0.1% 0.1% 0.1% 0.1% 0.0% 0.4% 0.2% 0.2% 3.3% 1.0% 0.8% 

As % of 
potentially 
available 
labour pool 

2.1% 1.3% 0.8% 1.7% 0.8% 0.5% 5.6% 2.9% 1.9% 60.3% 19.2% 16.0% 
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 Leith  Rosyth  Dundee  Cromarty Firth 

 30min 45min 60min 30min 45min 60min 30min 45min 60min 30min 45min 60min 

Manufacture 
and 
construction 
related 
workforce 

0.9% 0.4% 0.2% 0.5% 0.3% 0.2% 1.3% 0.7% 0.5% 9.4% 3.6% 2.8% 

High scenario : Net Additional Jobs Total = 1,384 

As % of 
working age 
population 

0.3% 0.2% 0.1% 0.2% 0.1% 0.1% 0.7% 0.4% 0.3% 6.4% 1.9% 1.5% 

As % of 
economically 
active 

0.5% 0.3% 0.2% 0.4% 0.2% 0.1% 1.3% 0.7% 0.5% 10.1% 2.9% 2.3% 

As % of 
potentially 
available 
labour pool  

6.3% 4.0% 2.4% 5.0% 2.5% 1.5% 16.9% 8.6% 5.8% 182.6% 58.1% 48.4% 

Manufacture 
and 
construction 
related 
workforce 

2.7% 1.2% 0.7% 1.5% 0.8% 0.5% 3.8% 2.0% 1.4% 28.6% 10.8% 8.6% 

  



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED                                                 
OFFSHORE ENVIRONMENTAL STATEMENT  

Chapter 

22 

26 of 43 

96 The Cromarty Firth labour market area would experience an impact over a range of drive 

catchment areas, where the potentially available labour pool in each of the impact scenarios 

would experience a considerable demand. This is considered a moderate to major positive 

impact of 60.3 per cent, 19.2 per cent and 16 per cent of the total labour pool in the ‘Base’ 

scenario within the 30 minute, 45 minute and 60 minute drive catchment areas respectively. 

In the ‘High’ scenario the potentially available labour pool would experience a moderate to 

major positive impact with 182.6 per cent, 58.1 per cent, and 48.4 per cent of the total 

labour pool in the ‘High’ scenario within the 30 minute, 45 minute and 60 minute drive 

catchment areas respectively. 

97 In the ‘High’ scenario, Dundee’s labour markets would experience a moderate positive 

impact from the Project from demand for suitably skilled labour, but only within the 30 

minute drive-time catchment. Due to the nature of the wider catchment, the impacts 

experienced in Leith and Rosyth labour market catchments would only be at a low or 

negligible level.   

98 Given that the construction period would be temporary and that the nature of the skills 

required would include both specialist and general construction labour capabilities, this 

would likely require both the up-skilling of available labour and also the importation and 

attraction of additional labour into the area.  This is not unusual for large construction 

projects during the construction works period, with a mobile and specialist workforce being 

attracted to such projects.  In such circumstances this form of mobile workforce would 

generally be absorbed into the available accommodation facilities, in bed & breakfasts and 

similar cost-effective accommodation, benefitting this sector of the economy in addition to 

expenditure on goods and services in an area. 

99 A proportion of this mobile labour force would also likely be attracted to remain on a more 

permanent basis, particularly where there is a prospect of on-going major project 

construction work along the east coast of Scotland related to other offshore wind farms. 

22.8.2 Operation and Maintenance Phase Economic Impacts 

100 Estimated O&M phase impacts have been assessed against the current labour market, as set 

out in the baseline assessment, for the labour market catchment areas around Leith, 

Dundee and Rosyth within the Economic Study Area. Cromarty Firth is not included in 

relation to O&M as it is considered too distant from the Development Area. In practice it is 

likely that while the large lay-down and marshalling areas required for the construction and 

deployment and decommissioning activities would be located at this type of location, 

smaller scale intermediate facilities, such as those at Montrose, Arbroath or Methil  would 

be likely to accommodate the more limited scale required for O&M activities.  The labour 

market catchment profile and structure of these intermediate facilities is broadly similar to 

that of Leith, Rosyth, and Dundee as they are within the labour market catchments.  

101 Table 22.13 provides an illustration of the number of new jobs potentially created by the 

Project relative to the workforce available within the 30 minute, 45 minute and 60 minute 

drive-time catchment of each labour market location. 
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Table 22.13: Operation & Maintenance Employment Scenarios versus Labour Market Scale 

 Leith  Rosyth  Dundee  

Drive time 30 
min 

45 
min 

60    
min 

30 
min 

45    
min 

60    
min 

30 
min 

45 
min 

60 
min 

Working age 
population 

491,563 773,429 1,165,142 590,468 1,102,710 1,701,503 185,453 348,495 482,398 

Economically 
active (16-74 
years) 

295,563 467,057 694,003 356,209 657,832 995,554 105,367 200,907 277,932 

Potentially 
available labour 
pool 

21,942 34,871 58,808 27,512 54,539 89,386 8,183 16,026 23,762 

Manufacture and 
construction 
related workforce 

51,931 114,459 195,891 90,416 182,329 294,607 36,004 68,759 97,671 

Base scenario : Net Additional Jobs Total = 117 

As % of working 
age population 

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 

As % of 
economically 
active 

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.0% 

As % of potentially 
available labour 
pool  

0.5% 0.3% 0.2% 0.4% 0.2% 0.1% 1.4% 0.7% 0.5% 

Manufacture and 
construction 
related workforce 

0.2% 0.1% 0.1% 0.1% 0.1% 0.0% 0.3% 0.2% 0.1% 

High scenario : Net Additional Jobs Total = 169 

As % of working 
age population 

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 

As % of 
economically 
active 

0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 0.1% 0.1% 

As % of potentially 
available labour 
pool  

0.8% 0.5% 0.3% 0.6% 0.3% 0.2% 2.1% 1.1% 0.7% 

Manufacture and 
construction 
related workforce 

0.3% 0.1% 0.1% 0.2% 0.1% 0.1% 0.5% 0.2% 0.2% 
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22.8.3 Decommissioning Phase Economic Impacts 

102 Facilities at Leith, Dundee, Rosyth and in the Cromarty Firth are also considered 

representative of the type of facilities that could be utilised in the decommissioning phase.  

They could all accommodate and process structures removed from offshore although other 

facilities may also be required depending on capacity and availability within these facilities at 

the time of decommissioning. The nature of onshore activities will be different to the 

construction phase and will depend on how equipment and structures will be re-used or 

recycled for other purposes.  

103 The estimated 1000 temporary decommissioning jobs (200 FTE) would have a minor impact 

in terms of Leith, Dundee or Rosyth. For the Cromarty Firth, however, the impact would 

potentially be moderate for the ‘Base’ scenario within a 30 minute drive-time catchment 

and moderate in each of the drive-time catchments in the ‘High’ scenario. This number of 

jobs would be readily absorbed locally through a mixture of locally based and temporarily 

accommodated imported labour over the limited timescale for the decommissioning phase. 

Thus, the creation of new, and safeguarding of existing jobs, would have a positive effect in 

economic terms and each job would be valuable to the Economic Study Area economy.  

22.8.4 Tourism and Recreation Impact  

104 The tourism impact assessment establishes the potential effects of the Project upon the 

surrounding area between East Lothian in the south and Aberdeenshire in the north.  

105 The tourism impact assessment (see Appendix 22A, Section 22A.5.1) has identified a number 

of ‘top visitor attractions’ in the Tourism Study Area with potential visibility of the Project.   

106 Chapter 16 identifies a number of tourism and recreational receptors as being likely to 

experience significant major and moderate residual effects on visual amenity derived from 

the Project.  The assessment and conclusions in Chapter 16 relate to the effect on visual 

amenity of the receptor but not the tourist or recreational user receptors’ behavioural 

response to the change in their visual amenity.  The ‘after the event’ tourism impact 

assessment of eight existing Round 1 offshore wind farms (see Appendix 22A Section 22A.6) 

has demonstrated that none of these offshore developments has led to an adverse effect 

upon onshore tourism or recreational use in their onshore hinterlands. While the Round 1 

projects are substantially smaller in scale (up to 54 WTGs) than the Project (213 WTGs) these 

comparator projects are also much closer to shore (2.3 km to 12.8 km offshore) than the 

Project (15 km – 22 km off shore). 

107 Research undertaken on behalf of the Scottish Government ‘The economic impacts of wind 

farms on Scottish tourism’ (Scottish Government 2008) found that, in relation to the impacts 

on tourism of onshore wind farms, 75 per cent of respondents considered that wind farms 

had a positive or neutral impact on the landscape, and this increased for respondents who 

were engaged in outdoor recreational activities. The Scottish Government research found 

that the vast majority (93 per cent) of respondents who had seen an onshore wind farm 

suggested that this would not have any effect on their likelihood to return to an area.  In 
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addition, it is also noted that, as set out in Chapter 21, no other marine users raised 

concerns through scoping for the Project.   

22.9 Mitigation 

108 Section 22.5 details Embedded Mitigation in relation to the Project. Tables 22.14 to 22.20 

below include a summary of mitigation in relation to each impact title. 

109 A significant negative impact would only be experienced where the labour market was 

unable to provide the necessary level of skilled and semi-skilled workers in the phases of the 

Project.  During the construction phase in the ‘High’ impact scenario any increased demand 

leading to some labour market pressures could be addressed and/or mitigated most readily 

through initiatives to train or re-train workers to meet the demand and the importation of 

skilled workers from outside the area.  Negative impacts, which may occur in terms of 

temporary short-term pressure on the supply of labour, could be mitigated by a programme 

of labour pool up-skilling and business and training infrastructure improvement. Public 

sector agencies and authorities with the support of central government and the private 

sector are leading the development of national and regional initiatives as outlined in the 

education and training section in Appendix 22A, Section 22.2.5.  

110 The demand from the Project for higher skilled workers including those with highly skilled 

offshore expertise could be relatively large based on the labour market assessment.  It 

would be beneficial to target low skilled workers for training or re-training to meet this 

demand.  On implementation of such skills training, and availability of the required labour 

force, the demand for labour would result in a positive impact. 

111 Based on the outputs from this impact assessment, it has been concluded that the 

Embedded Mitigation detailed in Section 22.5 is appropriate and no Additional Mitigation is 

proposed for the Project. 

22.10 Impact Interactions   

112 The potential for individual impacts identified through the impact assessment above to 

interact and create new, or more significant impacts on the identified receptors, has been 

assessed.  No such interactions have been identified. 

22.11 Residual Effects 

22.11.1 Construction Phase 

113 The following economic impacts and residual effects are assessed as being likely to occur as 

a result of the Project during the construction phase (Table 22.14). 
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Table 22.14: Construction Phase Economic Impacts and Residual Effects 

Impact Title Sensitivity of 
Receptor 

Magnitude of 
Impact 

Impact Significance 

Construction Employment Economic Study Area 

Base scenario Low Low positive Minor positive 

457 temporary jobs 

£28.4 million GVA 

High scenario Low Low positive Minor positive 

1,384 temporary jobs 

£86.1 million GVA 

Mitigation in Relation to Impact  

There are a number of national, regional and local initiatives involving the Scottish Government and 
regional and local development agencies with the aim of providing enhanced skills training, supply 
chain enhancement, and support for business improvement working in the offshore wind industry.  
These will assist in realising and maximising the opportunities in the Economic Study Area and 
where appropriate ICOL will support these initiatives. These initiatives would contribute to 
enhancing the likelihood of construction employment and output being based within the Economic 
Study Area. 

Residual Effects Sensitivity of 
Receptor 

Magnitude of 
Impact 

Level of 
Significance 

Base scenario Low Low positive Minor positive 

High scenario Low Low positive Minor positive 

 

114 For wider impacts (Table 22.15) it is considered feasible that during the construction process 

there will be opportunities for those employed to develop skills that will be of benefit to the 

Economic Study Area in the longer term, and indeed would be transferrable to other 

projects.  Examples might include, the development of project management and engineering 

skills, which could be beneficial in terms of ensuring that local companies or individuals are 

much better placed to compete for future construction work in the wider area, or increasing 

the number of new starts and supporting small businesses that can benefit from work 

related to the Project.  Once established, these firms or individuals will be in a stronger 

position to survive and benefit from ongoing work elsewhere.  
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Table 22.15: Construction Phase Wider Economic Impacts and Residual Effects 

Impact title Sensitivity of 
Receptor 

Magnitude of 
impact 

Impact Significance 

Wider Economic Impacts Low  Low positive Minor positive 

Mitigation Not applicable 

Residual Effects Sensitivity of 
Receptor 

Magnitude of 
Impact 

Level of 
Significance 

Wider Economic Effects Low  Low positive Minor positive 

 

115 For two of the four catchment areas within the Economic Study Area, significant impacts are 

assessed as being likely to occur during the construction phase only, these being in the 

labour market catchment areas around the Cromarty Firth and Dundee.  

Table 22.16: Construction Phase Impact and Residual Effects (Cromarty Firth & Dundee) 

Impact title Sensitivity of 
receptor 

Magnitude of 
impact 

Impact Significance 

Cromarty Firth Medium  

Base scenario Major positive Moderate positive 

High scenario Major positive Moderate positive 

Dundee Low  

High scenario Moderate positive Minor positive 

Mitigation in relation to Impact 

There are a number of national, regional and local initiatives involving the Scottish Government and 
regional and local development agencies with the aim of providing enhanced skills training, supply 
chain enhancement, and support for business improvement working in the offshore wind industry.  
These will assist in realising and maximising the opportunities in the Economic Study Area and 
where appropriate ICOL will support these initiatives. These initiatives would contribute to 
enhancing the likelihood of construction employment and output being based within the Economic 
Study Area. 

Residual Effects Sensitivity of 
Receptor 

Magnitude of 
Impact 

Level of Significance 

Cromarty Firth Medium Major positive Moderate positive 

Dundee Low Moderate positive Minor positive 
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22.11.2 Operation & Maintenance Phase 

116 The following economic impacts and residual effects are assessed as being likely to occur as 

a result of the Project during the O&M phase (Table 22.17). 

Table 22.17: Operation & Maintenance Phase Economic Impacts and Residual Effects 

Impact Title Sensitivity of 
Receptor 

Magnitude of 
Impact 

Impact Significance 

O&M Employment  

Base Scenario Low Low positive Minor positive 

117 FTE Jobs 

£7.2 million GVA 

High Scenario Low Low positive Minor positive 

169 FTE Jobs 

£10.5 million GVA 

Mitigation in relation to Impact  

There are a number of national, regional and local initiatives involving the Scottish Government and 
regional and local development agencies with the aim of providing enhanced skills training, supply 
chain enhancement, and support for business improvement working in the offshore wind industry.  
These will assist in realising and maximising the opportunities in the Economic Study Area and 
where appropriate ICOL will support these initiatives. These initiatives would contribute to 
enhancing the likelihood of construction employment and output being based within the Economic 
Study Area. 

Residual Effects Sensitivity of 
Receptor 

Magnitude of 
Impact 

Level of Significance 

Base scenario Low Low positive Minor positive 

High scenario Low Low positive Minor positive 

 

117 During the O&M phase, the Project will also provide wider opportunities for the involvement 

of suppliers in the Economic Study Area and, more generally, Scottish suppliers in a range of 

activities including research and development, design, project management, engineering 

design, fabrication/manufacture, installation and maintenance.  

118 The Project will have positive effects in terms of the development of the renewables sector 

in the Economic Study Area, and more generally in Scotland.  Demand resulting from 

development of the Project would further support production and employment in Scotland, 

providing a boost to Scottish industry and production capacity.  Strengthening Scotland’s 
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industrial base, particularly in an industry where global demand is growing, will improve the 

ability of Scottish firms to compete in world markets, further boosting Scotland’s economy.   

119 With an increasing number of offshore wind projects under development in Scotland, the 

potential for long term commercial viability and growth prospects for Scottish firms will 

increase.  Cluster benefits in the industry increase where firms are supported by final 

demand and intermediate demand.  The net effect is to increase business and employment 

opportunities within both the local and regional renewable energy sector, boosting the 

performance of local and national economies. 

Table 22.18: Operation & Maintenance Phase Wider Impacts and Residual Effects 

Impact title Sensitivity of 
receptor 

Magnitude of 
impact 

Impact Significance 

Wider Economic Impacts Low Low positive Minor positive 

Mitigation No mitigation proposed 

Residual Effects Sensitivity of 
Receptor 

Magnitude of 
Impact 

Level of Significance 

Wider Economic Effects Low Low positive Minor positive 

 

22.11.3 Decommissioning Phase 

120 Table 22.19 summarises the economic impacts and residual effects assessed as being likely 

to occur as a result of the Project during the decommissioning phase. 

Table 22.19: Decommissioning Phase Impacts and Residual Effects 

Impact Title Sensitivity of 
Receptor 

Magnitude of 
Impact 

Impact 
Significance 

Decommissioning Employment 

200 FTE jobs Low Low positive Minor positive 

£17.4 million GVA 

Mitigation in relation to Impact  

As for construction 

Residual Effects Sensitivity of 
Receptor 

Magnitude of 
Impact 

Level of 
Significance 

Base scenario Low Low positive Minor positive 
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121 For wider impacts those derived from the decommissioning phase would be similar to those 

which would arise from the construction phase (see Section 22.11.1). 

22.11.4 Tourism Impacts and Effects 

The assessment concludes that impacts upon tourism and recreation receptors, where these 

occur, would only be at a negligible level (see Impact Section 22.8.4 above) as set out in 

Table 22.20.   

Table 22.20: Tourism Impacts and Residual Effects 

Impact title Sensitivity of 
receptor 

Magnitude of 
impact 

Impact Significance 

Tourism and Recreation Visual 
Impacts 

Various Negligible  Up to Minor/moderate 

 

Tourism Accommodation 
Impacts 

Low Low positive Minor 

 

Mitigation Not applicable 
 

Residual Effects Sensitivity of 
receptor 

Magnitude of 
impact 

Level of Significance 

Tourism and Recreation 
Effects 

Various Negligible  Up to Minor/moderate 

 

122 There would be no direct effects on land based tourism and recreational resources during 

the construction, O&M, and decommissioning phases of the offshore elements of the 

Project.  Indirect effects would be limited to the effects on visual amenity of these resources, 

and are not likely to have a significant negative effect on the visiting patterns of tourist and 

recreational user receptors.   

123 In addition, indirect effects would also be derived from the temporary demand from workers 

during the construction and decommissioning phases, and demand from permanent workers 

during the long term O&M phase of the Project. However, it is unlikely that the scale of 

demand and the scattered nature and extensive supply of accommodation would result in 

anything other than a minor impact on tourism accommodation provision. 

22.12 Trans-boundary Statement 

124 There would be no significant direct adverse socio-economic effects on neighbouring 

countries arising from the Project, given that the Project lies entirely within UK waters.  

125 There is the likelihood under the ‘Base’ scenario (where around 10 per cent of expenditures 

are supplied from within Scotland and a further 13 per cent within the UK) that the majority 
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of equipment and services and some of the skilled workforce would derive from within other 

EU member states, with the location of the supply chain resulting in positive socio-economic 

effects within such states.  However, as it is not possible to specify the location of the source 

of supply at this time, it is not possible to estimate the level of significance of any socio-

economic effects on individual states. 

126 In the ‘High’ scenario the majority of equipment and services would be procured from within 

the UK (around 33 per cent of expenditures supplied from within Scotland and a further 27 

per cent within the UK) with the skilled workforce mainly deriving from the UK. In this 

scenario there would be only minor socio-economic effects experienced within other EU 

member states and further afield. 

22.13 Cumulative Assessment 

22.13.1 Methodology 

127 GVA and job numbers have been used from the assessment for this Project and presented 

on an equivalent basis at a Scottish level with numbers for other proposed large scale 

offshore wind farm projects off the east coast of Scotland: 

 Firth of Forth Phase 1 (Seagreen Wind Energy Ltd, 2012); 

 Neart na Gaoithe (Mainstream Renewable Power, 2012); 

 Telford, Stevenson, MacColl Wind Farms (Moray Offshore Renewables Ltd, 2012); and  

 Beatrice Offshore Windfarm (Beatrice Offshore Windfarm Ltd, 2012).  

22.13.2 Summary 

128 Table 22.21 below sets out the potential impacts of the Project cumulatively with the above 

projects. 

129 Source references are provided and where job numbers have been derived, the basis is 

noted in Table 22.21. It is assumed that each project will be developed over a broadly similar 

timescale and will jointly draw upon the labour market catchments as shown in this 

assessment.   
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Table 22.21: Cumulative Summary - Whole of Scotland 

All Values - Total 
Scotland 

ICOL   
Project 

Neart na 
Gaoithe1 

Firth of 
Forth   

Phase 12 

MORL 
Project3 

Beatrice 
Project4 

Total 

CONSTRUCTION (CAPEX)             

GVA – Low/Base  £m 154 75 80 312 320 941 

GVA - High  £m 507 518 321 802 576 2,724 

Low/Base Case  - average 
net jobs per annum 

494 322 1,728 960 1246 4,750 

High Case - average net 
jobs per annum 

1,629 2,704 7,196 2500 2169 16,198 

OPERATIONS (OPEX) per annum            

GVA – Low/Base  £m p.a. 15.6 12.0 17.4 17.1 17.1 79 

GVA - High  £m p.a. 22.4 18.0 23.5 43.0 26.4 133 

Low/Base Case - average 
net jobs per annum 

117 100 200 244 188 849 

High Case - average net 
jobs per annum 

169 145 200 376 343 1,233 

DECOMMISSIONING             

Low/Base Case  - average 
net jobs per annum 

200 275 not stated 75 363 913 

High Case  - average net 
jobs per annum 

200 352 not stated 350 478 1,380 

 Reference Notes:   
1NNG ES 

Table 23.8 
and 23.10. 

Figure 23.12 
and 23.14. 

Derived 
average over 

4 year 
construction, 

25 year 
operational 
and 3 year 

decommissi-
oning 

periods. 

2FoF Phase 1 
ES Table 

19.14, 19.16, 
19.18, and 

para 19.137 

3MORL ES 
Section 8.6, 
11.6. Table 
12.1-19 and 

12.1-20. 
Derived 

average over 
5 year 

construction, 
25 year 

operational 
and 4 year 

decommissi-
oning 

periods. 

4BOWL ES 
Table 20.19 
and 20.20, 

Average over 
each period 
from Plate 
20.6 and 

20.7. 

  

 



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED                                                 
OFFSHORE ENVIRONMENTAL STATEMENT  

Chapter 

22 

37 of 43 

130 Other projects identified in Chapter 4 (Section 4.7.3) as having potential for cumulative 

impacts have not been considered in this assessment as they have different characteristics, 

supply chain and employment requirements to that of the Project. Table 22.22 sets out the 

assessed impact of the Project cumulatively with other proposed wind farm projects off the 

east coast of Scotland in relation to the Economic Study Area and drive time catchments. 
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Table 22.22: Cumulative Impact Assessment of Construction Phase In Relation to Economic Study Area  

 Leith  Rosyth  Dundee  Cromarty Firth  

Drive-time 30 min 45 min 60 min 30 min 45 min 60 min 30 min 45 min 60 min 30 min 45 min 60 min 

Working age population 491,563 773,429 1,165,142 590,468 1,102,710 1,701,503 185,453 348,495 482,398 21,589 73,576 93,382 

Economically active (16-74 
years) 

295,563 467,057 694,003 356,209 657,832 995,554 105,367 200,907 277,932 13,673 47,654 60,737 

Potentially available labour 
pool  

21,942 34,871 58,808 27,512 54,539 89,386 8,183 16,026 23,762 758 2,383 2,861 

Manufacturing and 
construction related 
workforce 

51,931 114,459 195,891 90,416 182,329 294,607 36,004 68,759 97,671 4,841 12,820 16,077 

Base scenario : Net Additional Jobs Total = 4,750 

As % of working age 
population 

1% 1% 0% 1% 0% 0% 3% 1% 1% 22% 6% 5% 

As % of economically active 2% 1% 1% 1% 1% 0% 5% 2% 2% 35% 10% 8% 

As % of potentially available 
labour pool  

22% 14% 8% 17% 9% 5% 58% 30% 20% 627% 199% 166% 

Manufacturing and 
construction related 
workforce 

9% 4% 2% 5% 3% 2% 13% 7% 5% 98% 37% 30% 



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED                                                 
OFFSHORE ENVIRONMENTAL STATEMENT  

Chapter 

22 

39 of 45 

 Leith  Rosyth  Dundee  Cromarty Firth  

Drive-time 30 min 45 min 60 min 30 min 45 min 60 min 30 min 45 min 60 min 30 min 45 min 60 min 

High scenario : Net Additional Jobs Total = 16,198 

As % of working age 
population 

3% 2% 1% 3% 1% 1% 9% 5% 3% 75% 22% 17% 

As % of economically active 5% 3% 2% 5% 2% 2% 15% 8% 6% 118% 34% 27% 

As % of potentially available 
labour pool  

74% 46% 28% 59% 30% 18% 198% 101% 68% 2137% 680% 566% 

Manufacturing and 
construction related 
workforce 

31% 14% 8% 18% 9% 5% 45% 24% 17% 335% 126% 101% 

  



Human Environment 
SOCIO-ECONOMICS AND TOURISM 

INCH CAPE OFFSHORE LIMITED                                                 
OFFSHORE ENVIRONMENTAL STATEMENT  

Chapter 

22 

40 of 43 

22.13.3 Cumulative Impact of Construction Phase 

131 As stated above, Table 22.22 shows that the potential cumulative effect of the Project, and 

the other offshore wind farms specified in the assessment, on the four catchments that 

make up the Economic Study Area. Neither Leith nor Rosyth would experience anything 

other than a negligible or low negative impact as the level of demand for construction labour 

would not result in any pressure on labour market capacity in either the ‘Base’ or ‘High’ 

scenarios.   

132 While the potentially available labour pool within the 30 minute drive-time catchment in 

each of Leith and Rosyth would experience some pressure, this would only be a very 

localised effect and the wider 45 minute and 60 minute drive-time catchments would be 

able to provide the necessary level of labour. 

133 For Dundee under the ‘Base’ scenario, there would be a moderate effect upon the 

potentially available labour pool in the 30, 45 and 60 minute drive-time catchments of 58 

per cent, 30 per cent and 20 per cent respectively.  The impact upon those ‘economically 

active’ would not result in a negative effect.  The overall effect would be minor positive.  

134 In the ‘High’ scenario, Dundee would experience a high effect upon the potentially available 

labour pool in the 30, 45 and 60 minute drive-time catchments of 198 per cent, 101 per cent 

and 68 per cent respectively.  The percentage impact upon those ‘economically active’ 

would result in a positive effect, with the overall effect being moderate positive.  

135 For the Cromarty Firth under the ‘Base’ scenario, there would be a major effect upon the 

potentially available labour pool in the 30, 45 and 60 minute drive-time catchments of 2137 

per cent, 680 per cent and 566 per cent respectively.  Thus the potentially available labour 

pool would be unable to meet the cumulative labour force requirements if all projects were 

developed concurrently using facilities in this area. The percentage impact on those 

‘economically active’ would result in a moderate effect at a 30 minute drive-time level and 

the overall effect would be moderate negative in this regard. However this could be 

addressed through skills and training initiatives and the import of such labour into the 

catchment area attracted by the available jobs.  In these circumstances this would result in 

moderate positive impacts. 

136 In the ‘High’ scenario, the Cromarty Firth would experience considerable pressure, in all 

drive-time catchments for the potentially available labour pool and those economically 

active within the population.  Currently, the local labour market would be unable to meet 

these labour requirements, which would lead to labour shortages and ‘over-heating’ in the 

economy.  Were this to occur, the result would be major negative effects for the local 

economy in this regard.  However this could be addressed through skills and training 

initiatives and the import of such labour into the catchment area attracted by the available 

jobs.  In these circumstances this would result in major positive impacts. 

137 In practice not all of the offshore wind farm projects would be located at a single facility for 

the duration of their construction phases for a variety of market, logistical and geographic 

reasons. Geographic proximity to a given project, developer and manufacturer 
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infrastructure, along with labour force availability, would mean that the various offshore 

wind farm construction activities are likely to be distributed between these facilities or other 

more distant locations. This cumulative impact assessment therefore illustrates the ‘worst-

case’ for negative effects or ‘best-case’ for positive effects upon each of the facilities.   

22.13.4 Cumulative Impact of Operation and Maintenance 

138 The Project would generate between 117 and 169 FTE net additional jobs, with the 

combined O&M employment of all the wind farms being between 849 and 1,233 FTE jobs.   

As this number is, at most, 25 per cent of the cumulative construction employment, it is 

likely there will be negligible negative effects within any catchment area within the 

Economic Study Area, with moderate positive effects likely to arise over the O&M period 

depending on what combination of projects were supplied from facilities in each catchment 

areas.  

22.13.5 Cumulative Impact of Decommissioning Phase 

139 The Project is estimated to generate 200 FTE net additional jobs during decommissioning. 

Whilst estimates are not available for all projects, the cumulative impact of the 

decommissioning of all of the wind farm projects may result in between 913 and 1380 FTE 

jobs over the temporary decommissioning phase. As this value is about 25 per cent of the 

cumulative construction employment, it is likely that there would be negligible negative 

effects at any of the locations within the Economic Study Area.  Moderate positive effects 

would be likely to arise over the decommissioning period depending on what combination of 

projects may be supplied from facilities in each catchment area.  
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MOD Ministry of Defence  
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NATS National Air Traffic Service 
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23 Summary of Effects 

23.1 Introduction 

 This chapter presents a summary of the key findings of the assessment of the environmental 1

effects of the Project, alone and cumulatively with other projects. The predicted residual 

environmental impacts of the proposals are reported for each receptor assessed, taking 

account of the potential for significant positive and negative environmental effects, and 

mitigation which has been committed to by Inch Cape Offshore Limited (ICOL). 

 A collated summary of the findings of the Habitats Regulations Appraisals (HRA) is also 2

presented.  

23.2 Metocean and Coastal Processes 

23.2.1 Assessment – the Project  

 Overall, the metocean and coastal processes assessment identified no significant direct or 3

indirect impacts from the Project on the identified receptors – either in isolation or 

cumulatively, in the near- or far-fields, or in the short or long term.  

 The presence of construction vessels during the construction, operation and 4

decommissioning phase of the Project will cause no meaningful direct change to water 

levels, current velocities or wave heights, or indirectly to the sediment transport regime.  

 During the construction, operation and decommissioning phase of the Project cable burial by 5

energetic means would lead to local peaks in SSC of 300 mg/l above background (taken as an 

average across a strip approximately 200 m wide either side of the cable trench). Very 

localised peaks may be higher (probably in the thousands of mg/l), but will be limited to 

within a few tens of metres of burial activities. Most of the disturbed sediment will settle out 

within tens or a few hundred metres of the cable, over a period of seconds or minutes. The 

finest (mud and silt) sediment fractions will persist for longer in the water column, but will 

travel less than three kilometres and settle out within a few hours.  

 The deposition footprint resulting from the cable burial process (both inter-array cables and 6

the Offshore Export Cable) is predicted to be thin, with average depths of up to five 

millimetres across a corridor extending 100 m either side of the cable.  

 During construction in the Development Area, the disposal of sediment from dredging for 7

GBS installation will lead to local peaks in SSC of 4000 mg/l above background, dropping to 

100 mg/l or less above background within 100 m of the discharge location. The resulting 

plumes will remain within the near-field (i.e. the Development Area), and will settle out 

within one to two hours of discharge.  

 The deposition footprint resulting from the disposal of sediment dredged for GBS installation 8

would create very localised peaks of one to two metres in the immediate vicinity of the 

release point. Only 6.7 per cent of the Development Area would be covered to depths of five 



Summary of Assessment 
SUMMARY OF EFFECTS 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 2 of 22 

Chapter 

23 

centimetres or greater, with the effects likely to be long-lived or permanent through the life 

of the Project. Large settling depths are not predicted outside the near-field (i.e. the 

Development Area).  

 During construction, the formation of scour pits around jacket structures would lead to local 9

peaks in SSC of 10 mg/l – 100 mg/l above background, dropping to 10 mg/l or less above 

background within 100 m of each structure. The resulting plumes will settle out within one 

hour of release. Scour pits are likely to reach a stable equilibrium depth within about one 

month, after which no further development of the scour pit will occur under normal 

conditions.  

 The deposition footprint resulting from scour around jacket foundations would create very 10

localised peaks of about one metre in the immediate vicinity of the structure. Only 3.1 per 

cent of the Development Area would be covered to depths of five centimetres or greater, 

although the effects are likely to be long-lived or permanent through the life of the Project. 

The scour pits themselves would cover less than one per cent of the Development Area. 

Large settling depths are not predicted outside the near-field (i.e. the Development Area).  

 The construction phase of the Project will have minimal impact on designated nature 11

conservation sites with geological interest features. The closest site, the potential Firth of 

Forth Banks Complex Marine Protected Area (MPA) might experience an increase in SSC of 

up to 30 mg/l above background during the disposal of dredged sediment for nearby GBS. 

This impact will be transient and will settle out within a few hours after the discharge stops. 

Settled sediment depths will be low – much less than one centimetre. Equivalent impacts 

from jacket scour or cable burial activities will be less than those relating to GBS dredging. 

All other designated conservation sites are distant from the Development Area (greater than 

10 km).  

 The presence of GBS in the Development Area during the operational phase of the Project 12

would cause a small modification of tides in the near-field; with changes in the far-field 

being inconsequential. Water levels in the near-field would change by up to 0.03 per cent of 

the mean spring tidal range. Average tidal currents would change by between three and 

seven per cent of peak currents on a mean spring tide. With respect to the wave regime 

small changes in the near-field and far-field up to about 10 km from the Development Area 

will be experienced. There will be no effect on the coastal zone. Wave heights would change 

by up to about two per cent of the average significant wave height or 0.5 per cent of the 

highest significant wave likely in any one year. 

 Alterations to water levels, currents and waves, due to the presence of GBS in the 13

Development Area or the Offshore Export Cable in the Offshore Export Cable Corridor during 

the operational phases, would not cause important changes to SSCs or the sediment 

transport regime in either the near-field or far-field.  
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23.2.2 Assessment – the Project with Other Projects  

 Cumulative impacts on SSCs and the sediment transport regime due to the Project during 14

construction are primarily limited to the impacts arising from the disposal of sediment 

dredged during GBS preparation and from Offshore Export Cable burial activities. However, 

these activities alone have spatially limited and/or short-lived impacts. The impacts will be 

additive, but still very limited in space and/or time and as such the cumulative impacts of the 

Project during construction will be only slightly higher than the impacts due to the 

Development Area and Offshore Export Cable Corridor considered in isolation.  

 Cumulative impacts due to the Project during the operational phase will be similar to those 15

impacts due to the Development Area alone. This is because there is no infrastructure within 

the Offshore Export Cable Corridor that would directly affect water levels, currents or waves, 

or indirectly affect SSCs, the sediment transport regime, or identified receptors. 

 Cumulative impacts may exist due to the Project in conjunction with other developments or 16

activities such as the proposed Neart na Gaoithe (NnG) and Firth of Forth (FoF) projects and 

associated offshore transmission infrastructure. All other developments and activities were 

scoped out either on the basis of distance from the Project, or because it was considered 

that there were no elements which would result in a cumulative impact. 

 During construction, impacts resulting from the Project in isolation were determined to be 17

spatially localised and/or short-lived and impacts from the NnG and FoF developments are 

likely to be similar in extent. It was therefore determined that there would be no substantial 

interaction between the Project and other projects during the construction phase.  

 The presence of GBS in the Development Area and in the other two offshore wind farms 18

during the operational phase of the Project would modify tides. These changes would be 

more widespread than for the Project in isolation, although still very small in magnitude. 

Water level changes in the far-field would not be measurable and average tidal currents 

would change by up to seven per cent of peak current speeds on a mean spring tide, in the 

near-field.  

 The presence of GBS in the Development Area and in the NnG and FoF Phase 1 projects 19

during the operational phase of the Project would be of a similar magnitude to the Project in 

isolation, but they cover a larger area. The far-field and effects are predicted close to the 

coastal zone.  

 Alterations to water levels, currents and waves due to the presence of GBS in the 20

Development Area and in the other two offshore wind farms would not cause important 

changes to SSCs or the sediment transport regime in either the near-field or far-field.  

  



Summary of Assessment 
SUMMARY OF EFFECTS 

INCH CAPE OFFSHORE LIMITED                                                
OFFSHORE ENVIRONMENTAL STATEMENT 4 of 22 

Chapter 

23 

23.3 Underwater Noise 

23.3.1 Assessment – the Project  

 A strong avoidance reaction, where the majority of animals are expected to avoid an area, 21

would be expected for harbour porpoises at a range of 140 metres around the cable 

installation (i.e. trenching) noise source. All other species and noise sources (with the 

exception of impact piling) are expected to have a lower range of avoidance. A mammal 

would have to be within one metre of cable installation to be considered at risk of hearing 

damage. 

 For the maximum noise emission expected during impact piling, a potentially lethal effect is 22

calculated at a range of six metres from the pile and physical injury within a range of 40 

metres.  It is very unlikely that marine mammals will be exposed to noise levels which have 

the potential to cause death/physical injury because a mitigation protocol has been 

developed by the Statutory Nature Conservation Agencies in order to reduce this risk to 

negligible levels. 

 For a single piling location, auditory injury is calculated to occur where a mammal is within 23

the following approximate average range at the start of piling. Pinnipeds typically have much 

larger ranges as a consequence of the proposed criteria. 

 ‘Low-frequency cetacean’: Worst case, 7 km; Most likely, 5.5 km. 

 ‘Mid-frequency cetacean’: Worst case, 2.5 km; Most likely, 2.0 km. 

 ‘High-frequency cetacean’: Worst case, 3.0 km; Most likely, 2.0 km. 

 ‘Pinniped (in water)’: Worst case, 31.0 km; Most likely, 27.5 km. 

 Where there is piling at both locations simultaneously within the Development Area, the 24

following average ranges are calculated, approximated to the nearest 500 m. 

 ‘Low-frequency cetacean’: Worst case, 13.5 km; Most likely, 11.5 km. 

 ‘Mid-frequency cetacean’: Worst case, 7.5 km; Most likely, 6.5 km. 

 ‘High-frequency cetacean’: Worst case, 8.0 km; Most likely, 6.5 km. 

 ‘Pinniped (in water)’: Worst case, 39.0 km; Most likely, 35.5 km. 

 The average range for ‘strong avoidance’ for a variety of key species is given below, 25

approximated to the nearest 500 metres: 

 Herring: 24 km; 

 Salmon: 1.5 km; 

 Trout: <500 m; 

 Bottlenose dolphin: 12.5 km; 

 Harbour porpoise: 18 km; 
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 Harbour seal: 15 km; and 

 Minke whale: 31.5 km. 

 A lower likelihood of behavioural avoidance will occur at greater ranges. 26

 The level of noise generated by the operational wind farm has been estimated. Generally, 27

operational Wind Turbine Generators (WTGs) do not emit high noise levels and it is not 

expected that this noise will reach levels where any species of fish or mammal will have a 

strong aversive reaction. 

 During decommissioning, similar noise sources are expected as during construction, but with 28

the notable exception of impact piling. As such, noise levels and potential effects should be 

in line with those noted above, where any trenching is likely to have the greatest impact. 

23.3.2 Assessment – the Project with Other Projects  

 There is the potential for cumulative effects to occur should the FoF Phase 1 or NnG wind 29

farms in the Firth of Forth (FoF) be constructed at the same time as the Project. These would 

generate their own noise, primarily where the foundations are also installed by impact 

piling. Generally, the propagation of noise over large distances would only be sufficient to 

cause a potential auditory injury to a mammal where an animal fled towards a noise source 

from their starting position on commencement of piling, or where an animal begins near the 

middle of the piling locations. 

 The ranges of behavioural avoidance where piling occurs simultaneously at multiple wind 30

farms have been calculated. There is a risk of overlap of strong avoidance ranges from 

multiple wind farms especially for the most hearing sensitive species of fish (e.g. herring) 

and the marine mammals. 

23.4 Benthic Ecology 

23.4.1 Assessment – the Project  

 Some of the effects assessed on benthic ecology are long term but spatially restricted e.g. 31

loss of original habitat. Others effects are of a large scale, such as an increase in SSC, but are 

localised and short term. Of the potential effects that have been assessed as occurring at the 

Development Area and Offshore Export Cable Corridor, even for the most sensitive habitats, 

impacts were no more than moderate significance on the benthic ecology.  

 The assessment showed that for the Development Area: 32

 A maximum of 5.54 km2 of seabed will be disturbed by direct, temporary construction 

activities, equating to 3.69 per cent of the Development Area. This resulted from seabed 

preparation and installation of GBS type WTGs, offshore substation platforms (OSPs), 

meteorological masts (met masts) and inter-array cable installation.  
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 Modelling of the effects on the hydrodynamic conditions and sediment regime relating 

to increases and SSC and associated deposition were taken from Chapter 10: Metocean 

and Coastal Processes.  

 The maximum loss of original habitat during the operational phase of works in the 

Development Area will be 1.87 km2, equating to 1.25 per cent of the Development Area. 

This resulted from footprint of GBS type WTGs, OSPs, met masts and associated scour 

protection and inter-array cable protection. 

 The creation of new habitat will equal the footprint of original habitat lost.  

 Operation and Maintenance (O&M) activities will cause further disturbance to 0.14 km2 

of seabed annually during the operational phase of the Project within the Development 

Area, equating to less than 0.09 per cent of the Development Area. 

 The assessment showed that for the Offshore Export Cable Corridor: 33

 The maximum total area of seabed disturbed by direct, temporary construction activities 

relating to Export Cable installation in the subtidal areas is 3.0 km2, equating to 3.0 per 

cent of the Offshore Export Cable Corridor. At Cockenzie and Port Seton a maximum of 

2.0 per cent and 1.1 per cent of the intertidal area will be disturbed by temporary 

construction activities.  

 Modelling of the effects on the hydrodynamic conditions and sediment regime relating 

to increases and SSC and associated deposition were taken from Chapter 10.  

 The loss of original habitat will occur over a maximum area of 0.6 km2 (0.6 per cent of 

the Offshore Export Cable Corridor) during the operational phase due to cable protected 

by means other than burial. 

 The creation of new habitat will equal the footprint of original habitat lost.  

 O&M activities will cause further disturbance to 0.007 km2 of seabed annually during 

the operational phase of the Wind Farm and OfTW, equating to less than 0.01 per cent 

of the Offshore Export Cable Corridor.  

 Additional impacts on the benthic ecology at the Development Area and Offshore Export 34

Cable Corridor that were assessed (with no significant impacts identified) include: 

 Electromagnetic field (EMF) and thermal effects from cabling;  

 Release of contaminants from sediments;  

 Increased risk of pollution events; 

 Scour and associated increases to SSC and sediment deposition; 

 Introduction of Non Indigenous Species; and 

 Introduction of new substrata and subsequent colonisation.   

 No significant impact interactions were identified throughout the assessment.  35
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23.4.2 Assessment – the Project with Other Projects  

 Cumulatively, the Project (Wind Farm and OfTW within in Development Area and Offshore 36

Export Cable Corridor) was assessed as a whole, as well as in combination with other 

projects in the area, specifically the offshore wind farms (the FoF Phase 1 and the NnG 

projects). No increase in significance as a result of cumulative impacts were identified either 

over the Project as a whole or across all projects assessed.  

23.5 Natural Fish and Shellfish 

23.5.1 Assessment – the Project  

 Development of the Project would not result in any effects on fish and shellfish receptors, 37

either alone or cumulatively with other projects of more than moderate significance. 

 Piling noise during construction activities could potentially impact on hearing specialists such 38

as herring, sprat and cod, and their spawning aggregations. However, site specific herring 

larvae data demonstrated that spawning activity of herring is concentrated in the northern 

part of the Buchan spawning grounds (north of the Development Area) and also the 

southern spawning ground associated with the Banks component (south of Development 

Area). Cod and sprat spawning occurs over much of the North Sea and any avoidance of the 

noise contour areas will not result in exclusion of individuals from the wider available 

spawning locations. Thus the impact of Project, related construction noise on hearing 

specialists will be moderate.  

 Indirect disturbance as a result of increased SSC during construction, as determined in 39

Chapter 10, is not predicted to significantly impact any of the receptor groups due to the 

short duration and localised nature of the effect. Deposition of sediment is most likely to 

impact those species with a close association with the benthos such as sandeel. Habitats 

within the Development Area and Offshore Export Cable Corridor have been assessed during 

a site specific study and sediment deposition may affect areas of habitat defined as 

“suitable” for sandeel. However, very few sandeel were reported during site specific surveys 

or historical data on the area. Sediment deposition is unlikely to alter the characteristics of 

the sediment in terms of particle size and it is not predicted to lead to significant change in 

the sandeel population in the area as there are much more extensive areas of sub-prime and 

prime sandeel habitat available in the wider region. Thus, sediment deposition will result in 

at most minor/moderate impacts on the wider sandeel stocks.  

 Direct temporary disturbance of seabed habitats during construction, and long term loss of 40

habitat during operation of the Project will affect areas of 8.56 km2 and 2.47 km2 

respectively. These are considered to be small in the context of similar habitat beyond the 

Project areas. Most receptor groups have wide geographic ranges and broad diets and any 

changes to the species composition or availability of prey are not predicted to cause any 

significant effects to fish or shellfish populations in the area. Species with greater site fidelity 

(e.g. sandeel, shellfish and demersal spawners) are most likely to be affected by habitat 

disturbance and loss. Any effects during construction however, will be relatively localised 

and intermittent and the receptors are expected to exhibit high recoverability.  
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 Effects of EMF associated with inter-array cabling and the Export Cable during operation is 41

considered to be of negligible magnitude for electro-sensitive elasmobranchs. Small 

numbers of these species were captured during the baseline surveys and data on nursery 

areas indicates low intensity areas of wide ranging species in the vicinity of the Project. 

Additionally, due to the small areas around the cables where avoidance behaviours may be 

elicited in some individuals, interactions between sensitive species and EMF will be limited.  

 The receptor group, SAC qualifying species, has been assigned high sensitivity due to their 42

conservation importance. Whilst uncertainty relating to movements during the marine 

phase of migratory SAC species is acknowledged, at most moderate impacts have been 

identified for these species as no barriers to migration will be created through either 

construction or operation of the Project alone or with other projects. Furthermore, impacts 

relating to habitat loss or disturbance are considered minor/moderate in relation to their 

wider migratory ranges.  

 It is not considered that activities relating to operational maintenance or decommissioning 43

would result in any impacts on natural fish and shellfish receptors beyond those of the 

construction phase.  

23.5.2 Assessment – the Project with Other Projects 

 Cumulative noise impacts of the Project with other projects is not considered to result in an 44

increase in the significance of impacts for noise, as the area of disturbance predominately 

extends to the east and south of the Development Area and has little consequence for the 

spawning herring stock or other receptor groups. In addition to this, cumulative impacts are 

not considered to result in an increase in significance for effects relating to SSC and 

deposition and direct temporary disturbance or long term loss of habitat.  

23.6 Marine Mammals 

23.6.1 Assessment – the Project  

 It is predicted that the greatest impact on marine mammals from the Wind Farm and OfTW 45

will occur during the construction phase, due to underwater noise from impact piling when 

there could be medium term (during piling) significant effects. Potential impacts to marine 

mammals from piling include potential Permanent Threshold Shift (PTS); change in the 

threshold of audibility and behavioural displacement.  

 Impact and population modelling undertaken indicates that impacts from piling activity will 46

be minor in the long term for all marine mammal species. In the medium term (during piling 

activities), the impact of potential onset of PTS is considered to be up to moderate for seal 

species and minor for cetaceans and minke whale. During the period of piling, potential 

displacement due to avoidance is predicted to be of major impact to harbour and grey seals, 

moderate impact to bottlenose dolphin and minor impact to other cetaceans and minke 

whale. During construction periods when no impact piling is occurring, marine mammals 

may react to other sources of noise such as cable installation (trenching), rock placement, 
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cable laying, dredging and vessel noise. The impact of increased underwater noise from non-

piling construction activities on all marine mammals is considered to be minor. 

 The potential increased risk to seal species from corkscrew injury due to increased vessel 47

traffic during construction is considered to be moderate to harbour seals and minor to grey 

seals. The risk to both species during operation and maintenance is considered to be minor. 

 Other potential impacts on marine mammals from construction activities include collision 48

with vessels, barrier effect due to avoidance of vessels, accidental pollution incidents and 

changes in prey availability. The impacts from these construction activities are all considered 

to be minor. 

 Potential impacts on marine mammals in the operation and maintenance phase of the Wind 49

Farm and OfTW include behavioural disturbance as a consequence of operational noise, 

habitat loss due to the long term presence of the WTGs and cable protection, disturbance 

from EMF, toxic contamination, changes in prey availability, accidental pollution events and 

collision with maintenance vessels. Theses impacts are all considered to be minor. 

 Cumulative impacts of the Wind Farm and OfTW have been assessed. The key potential 50

cumulative impacts on marine mammals that have been identified are noise from non-piling 

and piling related activities, collision risk from, and avoidance of, associated vessels and 

changes in prey availability. Through impact and population modelling, the long term 

significance impact of all of these effects has been determined to be minor. The potential 

impact to seals from corkscrew injuries from the use of vessels with ducted propellers for 

the Project would remain moderate for harbour seals and be minor for grey seals. 

 There is the potential for impact interactions associated with the construction of the Wind 51

Farm and OfTW. These potential interactions have been identified as in-direct changes in 

prey availability, total increased collision risk (vessel movement and ducted propellers) and 

total increased underwater noise from construction activities such as piling, vessel 

movements and cable installation activities. However, it is likely that during the construction 

phase marine mammals will spend an increased proportion of time foraging outwith the 

Development Area (due to the direct impacts of increased underwater noise and 

disturbance), and therefore be at reduced collision risk and unaffected by changes in prey 

availability within the Development Area and Offshore Export Cable Corridor. As a 

consequence, impact interactions are assessed as of minor impact.  

23.6.2 Assessment – the Project with Other Projects 

 Cumulative impacts of the Project and other projects with potentially over-lapping effects 52

were also considered. These projects include other proposed offshore wind farms as well as 

non-wind farm projects. As for the Project assessment, the impacts arising from the noise 

produced during piling is considered to have the potential to cause significant effects. 

Impact and population modelling undertaken indicates that cumulative impacts from piling 

activity will be minor in the long term for all marine mammal species. The impact of 

increased underwater noise from non-piling construction activities, in-direct effect of habitat 

loss and change in prey availability and increased collision risk from vessels on all marine 
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mammals is considered to be minor. The potential increased risk to seal species from 

corkscrew injury due to cumulative increased vessel traffic during construction of the 

offshore wind farms of the Firths of Forth and Tay is considered to be moderate to harbour 

seals and minor to grey seals.   

23.7 Ornithology 

23.7.1 Assessment – the Project 

 It is predicted that during the construction phase the largest impact on birds from the 53

Development Area works will occur through indirect disturbance via prey impacts from 

impact piling during the breeding season, when there could be minor/moderate effects on 

Arctic tern and common tern and minor effects on razorbill. 

 During construction periods ornithological receptors may react to sources of direct 54

disturbance such as vessel movements. The impacts of increased disturbance from non-

piling construction activities on all receptors is considered to be negligible. 

 It is predicted that during the operational phase the largest impact on birds from the Inch 55

Cape Offshore Wind Farm will occur through displacement and collision risk. Population 

modelling was undertaken for four species (kittiwake, guillemot, razorbill and puffin) to 

support the impact assessment. Minor displacement impacts during the breeding season 

were predicted for kittiwake, guillemot, razorbill and puffin. Impacts from collision were 

predicted to be minor for kittiwake and gannet. Effects for all other receptors and all other 

seasons were considered to be negligible. 

 Potential impacts of decommissioning on ornithological receptors are predicted to be no 56

greater than those concluded for the construction phase. 

 The key potential impacts on ornithological receptors associated with the works in the 57

Offshore Export Cable Corridor are predicted to be direct disturbance and indirect impacts 

through changes in availability of prey species. At most, these impacts are considered to be 

negligible. 

 The assessment considered all cumulative impacts of the Project (the Wind Farm and OfTW) 58

during construction, operation and decommissioning. The significance of all of these has 

been determined as negligible. 

23.7.2 Assessment – the Project with Other Projects 

 Cumulative impacts of the Project with other projects during the construction phase were 59

considered for all receptors. The key impact was identified to be indirect disturbance 

impacts via prey availability. Effects on receptors during the breeding season were 

determined as moderate for Arctic tern and common tern, and as minor for kittiwake and 

razorbill. Effects for all other receptors and all other seasons were considered to be 

negligible. 
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 The cumulative assessment for the Project with other projects predicted a major impact on 60

the regional breeding kittiwake population through collision risk. No other significant 

impacts were predicted for any Valued Ornithological Receptor (VOR).  

 The potential for impact interactions associated with the Wind Farm and the OfTW were 61

assessed for the Project alone as well as cumulatively. No impact interactions were 

identified. 

23.8 Seascape, Landscape and Visual 

23.8.1 Assessment – the Project 

 It is recognised that commercial wind energy developments are likely to give rise to some 62

significant effects on seascape, landscape or visual amenity. The Wind Farm will consist of a 

large number of tall WTGs, occupying an extensive sea area, but located at distances of over 

15.4 km from the nearest point on the shore.   

 It is considered that the construction and operation activities relating to the installation of 63

the Offshore Export Cable will not impact seascape, landscape and visual effects, with the 

exception of the construction of the landfall at either Cockenzie or Seton Sands, where there 

may be significant seascape and visual effects. 

 Significant effects on seascape areas are predicted for SA4: Montrose Bay; SA5 Long Craig; 64

SA6 Lunan Bay; SA7 Lang Craig to The Deil’s Heid; SA8 Arbroath to Monifieth; and SA12 St 

Andrews to Fife Ness. These would be the closest seascape character areas to the 

Development Area.  

 There would be, at most, Moderate effects on any of the Landscape Character areas in the 65

SLVIA Study Area. 

 Significant effects are predicted on the St Andrews to Fife Ness Local Landscape Areas (LLA), 66

some locations in Cambo Garden and Designed Landscape (GDL) and the Isle of May, one of 

the Forth Islands LLAs. 

 For visual amenity receptors, significant effects are predicted for properties in coastal 67

settlements which have open and unobstructed seaward views in Aberdeenshire including 

Inverbervie, St Cyrus, Gourdon and Johnshaven; in Angus including, Braehead of Lunan, 

Auchmithie, Carnoustie and Arbroath; in Fife from, St Andrews, and parts of Crail. Parts of 

inland settlements in Fife which are close to the coastline such as Kingsbarns may 

experience significant effects.  

 Significant effects are predicted for road users on sections of the A92, and for recreational 68

users of the Fife Coastal Path and National Cycle Network (NCN) Route 1 mainly between 

Arbroath, Montrose and Carnoustie and between Inverbervie and Montrose. For passengers 

on the main rail line between Edinburgh and Aberdeen significant effects are predicted for 

short sections of the route between Carnoustie and Arbroath. Significant effects are 

predicted for recreational users of coastal facilities at distances of up to approximately 20 
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km distance from the Development Area and potentially up to 35 km distance for locations 

with open sea views towards the Inch Cape WTGs and OSPs. 

23.8.2 Assessment – the Project with Other Projects 

 The cumulative assessment considers the effects of the Inch Cape WTGs and OSPs, in 69

addition to 33 onshore wind energy developments (including 11 existing or consented 

projects) and the two other offshore wind energy developments in the Forth and Tay, NnG 

and FoF Phase 1. The effects have been assessed in respect of seascape and landscape 

character areas; landscape designations including GDLs, LLAs, and Areas of Great Landscape 

Value (AGLVs); and visual amenity receptors including residents, recreational users of 

footpaths and cycle routes and other facilities and road users. 

 Significant cumulative effects are predicted for the same receptors as identified above and 70

additionally on the seascape character area of SA11 St Andrews Bay; St Andrews Links LLA; 

Tentsmuir Coast LLA and St Andrews Links GDL. 

23.9 Cultural Heritage and Marine Archaeology 

23.9.1 Assessment – the Project 

 The potential for submerged prehistoric landscapes has been considered. Based on current 71

evidence, including analysis and interpretation of marine geophysical data, the probability 

for any such material to exist within the Development Area and Offshore Export Cable 

Corridor is considered to be negligible. 

 The potential for impacts upon the setting of selected cultural heritage assets from the 72

WTGs and OSPs has been considered in line with Historic Scotland’s setting guidance with 

specific regard to the cultural heritage sensitivity of the receptors (a separate but related 

assessment on aesthetic impacts has been made as part of Chapter 16. The WTGs will be 

visible on the horizon from parts of the coastline during the operational phase of the Project.  

 Cultural heritage assets have been selected in consultation with Historic Scotland and local 73

council archaeology services and consist of a number of Scheduled Monuments and listed 

buildings. The identified assets were assessed through site visits, wirelines and visualisations. 

In all of these cases the impacts to their setting arising from the Project is considered not to 

be significant. 

 No impact interactions have been identified with regard to cultural heritage. 74

23.9.2 Assessment – the Project with Other Projects 

 Cumulative impacts on cultural heritage assets for direct and indirect physical processes in 75

all phases have been assessed and are considered not to be significant.  
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23.10 Commercial Fisheries 

23.10.1 Assessment – the Project 

 Adverse impacts arising from the construction and operation of the Wind Farm and OfTW on 76

commercially harvested and recreational fish and shellfish populations are discussed in full 

in Chapter 13: Natural Fish and Shellfish (see Section 23.5). 

 During construction and operation of the Wind Farm and OfTW (within the Development 77

Area), fishing activity is expected to be excluded from certain areas, or access restricted 

during discrete periods. Moderate impacts on the scallop fishery are predicted due to 

potential loss of fishing ground and displacement of fishing activity during both the 

construction and operation phases; it is however recognised that a number of skippers of 

scallop dredge vessels may be reluctant to fish within the operational site due to the safety 

implications associated with scallop dredge gear and snagging risks and therefore a 

Moderate/Major significance of loss of fishing area on these vessels. 

 The impact of loss of grounds and displacement on the squid and crab and lobster fisheries is 78

assessed as low/moderate. 

 During construction in the Development Area, a low/moderate impact is predicted on the 79

crab and lobster fishery that uses static gear due to interference with fishing activities arising 

from navigational conflict. The impact on the scallop, squid and nephrops fisheries that use 

mobile gear is assessed as low. For all fisheries the impacts relating to interference with 

fishing activities during the operation phase of the Wind Farm and OfTW are reduced to 

negligible/low.  

 During the construction phase of the works in the Offshore Export Cable Corridor, moderate 80

impacts have been identified on the nephrops and crab and lobster fisheries as a result of 

temporary loss or restricted access to traditional fishing grounds and displacement of fishing 

activity into other areas. The impact on the scallop and squid fisheries is assessed as 

low/moderate. This impact drops to negligible/low for the operational period.   

 There are potential safety risks to fishing vessels arising during the construction of inter-81

array and Export Cables which will be removed by the application of safety/exclusion zones 

during construction and completion of post construction mitigation such as a protocol for 

removal of seabed obstacles post construction.  

 Increases in steaming times to traditional fishing grounds during the construction and 82

operation of both the Wind Farm and OfTW have been assessed as negligible/low for all 

fisheries. 

 It is predicted that the Wind Farm and OfTW do not result in an increase in significance of 83

impacts when considered cumulatively for:  

 Impacts on the scallop fishery as a result of loss of or restricted access to traditional 

fishing grounds and displacement of fishing activity; 
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 Impacts on the crab and lobster fishery as a result of loss or restricted access to fishing 

grounds, displacement and interference with fishing activities; and 

 Safety, displacement and interference with fishing vessels. 

 This is because there are generally different fisheries targeted in each distinct geographical 84

area considered in isolation, which result in a limited incremental impact when considered 

cumulatively. 

23.10.2 Assessment – the Project with Other Projects  

 Although it is recognised that the Project will result in an increase in potential effects when 85

considered cumulatively with other offshore developments in the Forth and Tay area, the 

incremental impact has not been considered as more significant than the Project in isolation. 

This conclusion applies to all fisheries in all phases of the projects. 

 The wide operational range of certain scallop dredging vessels (in some instances all around 86

the United Kingdom (UK)) may result in their being affected by additional marine 

development around the UK. The cumulative effect upon the nomadic scallop fishery is 

dependent upon the productivity of grounds affected and the scale of effect identified for 

each project.  

23.11 Shipping and Navigation 

23.11.1 Assessment – the Project 

 For the assessment of effects of the Wind Farm and OfTW during construction, all effects 87

can be reduced to a negligible/low level following the implementation of the Additional 

Mitigation measures.  

23.11.2 Assessment – the Project with Other Projects  

 Cumulative effects were also assessed to consider the effect of multiple offshore wind farms 88

in the outer Firth of Forth and Firth of Tay area (FoF Phase 1 and NnG). In the situation that 

construction activities are being undertaken simultaneously at more than one wind farm 

within the outer Firth of Forth and Firth of Tay region, all residual effects were assessed to 

be negligible/low. When considering the cumulative effects during the operation and 

maintenance phases of multiple projects, the following were identified as having the most 

significant residual effects: 

 The cumulative effect on commercial vessels, potentially resulting in increased transit 

times and distances, vessel to vessel collision risk and vessel to structure allision risk 

(moderate residual effect); 

 The cumulative effect on commercial fishing vessels, potentially resulting in deviations 

to avoid the development areas and vessel to structure allision risk (minor/moderate 

residual effect); 
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 The cumulative effect on marine radar systems, affecting all sea users (minor/moderate 

residual effect); and 

 The cumulative effect on emergency responders, potentially increasing the need for 

emergency response activities and restricting access to casualties within the projects 

(minor/moderate residual effect).  

23.12 Military and Civil Aviation 

23.12.1 Assessment – the Project  

 As the entire OfTW infrastructure located in the Offshore Export Cable Corridor is below sea 89

level, it will not have an impact on aviation interests.  

 During construction, and prior to commissioning, WTG blades will not be rotational. As a 90

result the infrastructure will not be processed and presented onto control displays by the 

radar. Therefore, there will be no significant impacts on radar during the construction phase. 

 The direct, permanent effect of clutter as generated by the Wind Farm may hamper the 91

radar operator’s ability to distinguish actual aircraft returns from those created by the 

WTGs, and therefore degrade the safety and efficiency of the air traffic services being 

provided. 

 Once construction is completed and the WTGs operational, area of radar clutter is likely to 92

be produced on the radar displays leading to a permanent operational effect. Clutter likely 

to be generated by the Wind Farm could obscure aircraft under control. The clutter could 

also hide genuine, conflicting aircraft targets. The employment of appropriate Additional 

Mitigation measures is under discussion with the MOD and will be implemented prior to 

construction commencing. 

 During decommissioning activities the static nature of the infrastructure is also such that it 93

will not be processed and presented onto control displays by the radar, and as such the WTG 

decommissioning processes will have no significant effect on the effected radar systems; 

however the implemented mitigation measures will continue to operate whilst any WTGs 

remain operational. 

23.12.2 Assessment – the Project with Other Projects  

 To assess the potential for a cumulative effect, radar line of sight analysis was completed on 94

the location of the NnG and the FoF Phase 1 projects. Results indicated that there was likely 

to be a cumulative impact to the Leuchars and Buchan radar systems from the Project with 

NnG and the FoF Phase 1 projects. All three projects are potentially detectible by the 

Leuchars ATC PSR and both the Wind Farm and FoF Phase 1 projects are potentially 

detectible to the Buchan ADR. The application of appropriate mitigation measures are under 

discussion with the MOD and a collaborative approach to mitigation by FTOWDG will be 

sought where possible.  
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23.12.3 Additional Mitigation  

 For mitigation relating to the Buchan ADR, additional information will be provided to the 95

MOD on layout and WTG height options within the Development Area, to allow the MOD to 

further refine an impact assessment. This may reduce potential impact on the ADR at 

Buchan to an acceptable level and remove the requirement for any technical mitigation. If 

not viable, then implementation and integration of a technical mitigation solution will be 

agreed as per the process set out by the MOD. Technical mitigation, if required, will most 

likely be in the form of modifications or upgrade to the Buchan T92 ADR. 

 Implementation and integration of technical mitigation solution for Leuchars ATC PSR will be 96

agreed as per the process set out by the MOD. This assumes that the MOD requirements as 

stipulated in the User Requirements Document can be met. It is likely that mitigation will be 

informed by the MOD Technology Demonstration Programme which is due to report in early 

2014. 

23.13 Other Human Considerations 

23.13.1 Marine Recreational Activities 

 A significant but short term impact on recreational sailing has been predicted during the 97

construction phase of the Offshore Export Cable. This effect would be particularly 

experienced by those undertaking informal sailing and generally for inshore waters and 

would be limited to the busiest periods of construction. Similarly a significant short term 

cumulative impact is predicted on recreational sailors when the effects of construction of 

the Wind Farm and OfTW are assessed cumulatively, and if construction of the proposed 

NnG offshore wind farm takes place at the same time as the Project. 

 No significant Project impacts, cumulative impacts with other projects, or impact 98

interactions are predicted on other marine or coastal recreational activities from the 

construction of the Wind farm and OfTW. 

 The landfall for the Offshore Export Cable will have a short term effect on other recreational 99

uses of the coastline (regardless of the option selected) however, with mitigation through 

effective communications with recreational interests, short term impacts are predicted to be 

minor although they will increase for limited periods of time in the immediate vicinity of the 

Export Cable landfall as cable laying works will temporarily preclude recreation and access to 

the affected part of the beach.  

23.13.2 Military Practice and Exercise Areas 

 The assessment has considered the effects of the Project works on areas identified in the 100

Firth of Forth as Military Practice and Exercise Areas (PEXAs). One of these PEXAs, used by 

the MOD for naval (submarine) exercises, is crossed by the Offshore Export Cable Corridor. 

The Development Area has no interactions with any PEXAs.  

 Whilst there would be some short term disruption to any military exercises ongoing in a part 101

of the PEXA during Offshore Export Cable laying construction works, co-ordination of the 
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work with the MOD and the regular issue of Notices to Mariners will be undertaken. It is not 

predicted that works would have a significant impact on the operation of the PEXA. In the 

longer term no significant impacts from operation, maintenance or decommissioning of the 

Wind Farm, or OfTW on PEXAs are predicted.  

 No significant impact interactions have been predicted on PEXAs from the Project and no 102

significant cumulative impacts with other offshore or onshore projects are predicted. 

23.13.3 Subsea Cables and Pipelines 

 A high pressure submarine gas pipeline in the Firth of Forth is crossed by the Offshore Export 103

Cable Corridor. The crossing point lies to the north-west of North Berwick and would not be 

affected by the approach to both landfall locations for the Offshore Export Cable. The 

Development Area has no interactions with any subsea cables or pipelines. 

 The operation of the pipeline is not anticipated to be significantly affected by construction of 104

the Offshore Export Cables which would be designed and constructed in accordance with a 

crossing agreement, which would be agreed in advance, with the pipeline operator. The 

predicted residual impact on the pipeline from construction of the Offshore Export Cable 

(and decommissioning if required) and the predicted impact for operation and maintenance 

of the Offshore Export Cable on the pipeline is not considered significant.  

 No significant impact interactions have been predicted on the gas pipeline from the Project 105

and no significant cumulative impacts with other offshore or onshore projects are predicted. 

23.13.4 Unexploded Ordnance 

 During construction, activities which will have contact with the seabed, either directly or via 106

the placement of material, are at risk of disturbing unexploded ordnance with potentially 

damaging and dangerous effects. A number of mitigation measures have been identified to 

offset the risk of impacts. These focus on detailed geophysical surveys in advance of all 

intrusive works to locate and avoid positions of identified ordnance within the Development 

Area and Offshore Cable Export Corridor. These measures will seek to ensure that all risk is 

reduced to as low as reasonably practicable and the residual impact of all construction (and 

decommissioning) work is predicted to be minor. 

 With the implementation of committed mitigation (embedded and additional) the residual 107

effect of operation and maintenance of the Project works on unexploded ordnance is 

predicted to be minor.  

 No significant impact interactions have been predicted on unexploded ordnance from the 108

proposals and no significant cumulative impacts with other offshore or onshore 

developments are predicted. 
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23.14 Socioeconomics and Tourism 

23.14.1 Assessment – the Project  

 The Project would lead to moderate/major positive effects on the labour market 109

surrounding Cromarty Firth, under both the base and high construction impact scenarios, 

and moderate positive effects on the Dundee labour market in the high impact scenario 

only. There would be a low effect in both construction impact scenarios in the labour 

markets surrounding either Leith or Rosyth.  

 Given the construction period would be temporary (approximately four years), and the 110

nature of the skills required would include both specialist and general labour capabilities, 

this would likely require the up-skilling and re-training of available local labour and the 

attraction of additional labour into each of these areas, resulting in the benefit of new and 

additional expenditure on local goods and services. 

 The permanent operation and maintenance jobs estimated for the Project would have a low 111

and positive effect in all scenarios. 

 During the temporary decommissioning phase, the Project would have a moderate positive 112

effect upon the labour market surrounding Cromarty Firth in both the base and high impact 

scenarios. Whilst the creation of new, and safeguarding of existing jobs, would have a 

positive effect economically and each job would be valuable to each area, the effect on the 

labour markets surrounding Leith, Rosyth, and Dundee would be minor positive. 

 In tourism and recreation terms the Landscape and Visual Impact presented in Chapter 16 113

identifies a number of receptors as likely to experience significant major and moderate 

effects on visual amenity from the Project. However, benchmark Scottish Government 

research demonstrates that the vast majority of those engaged in outdoor recreational 

activities and who have seen an onshore wind farm would be unaffected. Similarly, a post-

development assessment, undertaken as part of this socio-economic assessment, of eight 

existing and operational Round 1 offshore wind farms (smaller in scale than the Project but 

much closer to shore) indicates that no negative effects upon onshore tourism or 

recreational activities have arisen in their onshore hinterlands. Effects on tourist or 

recreational visitor numbers as a result of the Project are assessed as up to minor/moderate 

across the tourism study area.  

 The assessment of impacts on recreational sailing presented in Chapter 21: Other Human 114

Considerations has identified short term significant effects on recreational sailing during 

laying of the Offshore Export Cable (see Section 23.13). There would be no significant effects 

during operation. At worst, during decommissioning of the Project there could be impacts 

similar to those of laying the Offshore Export Cable, if it were removed.  
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23.14.2 Assessment – the Project and Other Projects  

 The Project was assessed cumulatively with all of the other proposed large scale wind farm 115

projects off the east coast of Scotland including those in Round 3 and STW leasing rounds, 

each assumed to be constructed over a similar timescale and drawing jointly upon the 

labour market catchments in this assessment.  

 In the construction phase in the high impact scenario Leith and Rosyth are assessed as likely 116

to experience a moderate positive effect. Both Dundee and Cromarty Firth are assessed in 

the high impact scenario as likely to experience a major positive effect, assuming these areas 

could attract the requisite type and number of labour to meet any excess demand.  

 During the operation and maintenance phase cumulatively both Dundee and Cromarty Firth 117

would be likely to experience a major positive effect in each of the impact scenarios. Leith 

and Rosyth would be likely to experience a moderate to major positive effect in the high 

impact scenario only.    

 Moderate positive effects would be likely to arise at both the Cromarty Firth and Dundee 118

over the decommissioning period if all the projects were to be supplied by these locations.  

 The cumulative assessment assumes that all of these projects would be serviced from each 119

of the individual locations, which would not occur in practice, and the operation and 

maintenance activities of these projects would likely be distributed geographically round the 

east of Scotland making use of the nearest appropriate service base location.  

23.15 Summary of Habitats Regulations Appraisals 

 An assessment of the predicted impacts of the construction, operation, maintenance and 120

decommissioning of the Wind Farm and OfTW on European designated nature conservation 

sites has been undertaken. This is known as Habitats Regulations Appraisal (HRA) and has 

specifically addressed effects on Natura 2000 sites which are designated under European 

Directives and implemented through the Regulation 48 of the Conservation (Natural 

Habitats, &c.) Regulations 1994. These sites are known as Special Protection Areas (SPAs) 

which are designated under the Birds Directive and Special Areas of Conservation (SACs) 

which are designated under the Habitats Directive.   

 The HRA initially considered the potential for a Likely Significant Effect of the Project on 121

designated sites. A screening assessment was then undertaken to determine Likely 

Significant Effect. The HRA was completed for predicted impacts of the Project on sites 

where there was a potential for a Likely Significant Effect. The HRA then considered the 

potential for impacts on European sites from the Project’s different components and in 

combination with other plans and projects.  

 A range of SACs and their qualifying habitats and species were considered in the HRA:  122

 Berwickshire and North Northumberland Coast SAC.  

 Firth of Tay and Eden Estuary SAC.  
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 Isle of May SAC.  

 Moray Firth SAC.  

 River Dee SAC. 

 River Tweed SAC.  

 River Tay SAC.  

 River Teith SAC.  

 River South Esk SAC.  

 Impact assessment included consideration of effects such as: the direct and indirect effects 123

of underwater noise; changes to metocean and coastal processes; collision risk; loss of 

seabed and coastal habitat and effects from disturbance during construction; maintenance, 

operation and decommissioning. It is concluded that the Project alone or in combination 

with other plans and projects will have no adverse effect on site integrity to any of the SACs 

and that they will maintain their contribution to favourable conservation status of the 

qualifying species. 

 Seven SPAs were identified as having the potential for a Likely Significant Effect. Three of 124

those were designated due to the populations of their qualifying interests in the non-

breeding season: Slamannan Plateau SPA, Upper Solway Flats and Marshes SPA and the Firth 

of Forth SPA. The remaining four sites were designated due to the populations of their 

qualifying interests in the breeding season: Forth Islands SPA, Fowlsheugh SPA, St. Abb’s 

Head to Fast Castle SPA and Buchan Ness to Collieston Coast SPA. 

 Assessment of predicted impacts on qualifying species for coastal and offshore SPAs was a 125

core part of the HRA due to the potential to affect birds in a number of ways including 

displacement from important feeding areas, collision risk with WTGs, barrier effects on flight 

paths and migratory routes and indirect effects on food sources.    

 Detailed information on a range of impact sources (particularly disturbance, indirect impacts 126

on prey species, displacement and collision) has been collated to inform the assessment of 

the conservation objectives for each of these SPAs together with an assessment of the 

viability of the existing populations of kittiwake, guillemot, razorbill and puffin.  

 For the SPAs designated due to the populations of their qualifying interests in the non-127

breeding season it was concluded beyond reasonable scientific doubt that the Project alone 

or in-combination with any other plans or projects would have no adverse effect on site 

integrity for any of these SPAs. 

 For the SPAs designated due to the populations of their qualifying interests in the breeding 128

season it was concluded beyond reasonable scientific doubt that the Project alone would 

have no adverse effect on site integrity for any of these SPAs. At the time of writing 

information was not available to allow apportionment of kittiwake collision mortality from 

other projects to individual SPAs and allow conclusions to be presented on the in-

combination effects on the population of kittiwake as viable component of these four SPAs. 
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It was therefore not possible to conclude no adverse effect on site integrity due to in 

combination effects from other projects. 
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