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FOREWORD 
Statoil developed and deployed the world’s first full-scale floating wind turbine (2.3 MW), installed off the west coast 
of Norway, in 2009.  The concept, called Hywind, combines known technologies in a completely new setting and 
opens up the possibility for capturing wind energy in deep-water environments.  Statoil expect floating wind turbines 
to have a potential for significant cost reductions compared to fixed turbines, as well as giving higher flexibility in 
turbine placement.  The concept builds on Statoil’s long experience and competence as a developer and operator 
of offshore oil and gas installations.  The Hywind Demo prototype off the Norwegian west coast has now been 
demonstrated and verified through five years of operation. 

Having successfully completed technical testing of the Hywind floating wind concept, the next step towards building 
large commercial parks is to scale up and optimise the substructure design.  The Hywind Scotland Pilot Park is 
intended to demonstrate that the costs can be significantly reduced, and validate the concept for developing large 
scale commercial parks.  The Pilot Park will include five 6 MW wind turbines which will be placed off the east coast 
of Scotland, approximately 30 km from Peterhead in Aberdeenshire. 

The technical potential for floating offshore wind globally is substantially higher than for fixed structures - almost 
unlimited in size.  Several developers acknowledge this and are involved in floating wind demos around the world.  
Commercial feasibility and competitiveness for full scale floating wind farms are expected after 2020 on the most 
promising locations in northern part of UK, US, and Japan. 
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Chapter 8 Physical environment Geophysical survey report (MMT, 2013a).   

Environmental survey report (MMT, 2013b) 

Geotechnical survey report (GEO, 2014)  

Geotechnical desk study report (Xodus, 2013a) 

Landfall site walkover report (Xodus, 2013b) 

Phase 1 intertidal survey report (Xodus, 2013c) 

Buchan Deep metocean design basis (Statoil, 2014) 

Chapter 9 Benthic and intertidal ecology Geophysical survey report (MMT, 2013a).   

Environmental survey report (MMT, 2013b) 

Phase 1 intertidal survey report (Xodus, 2013a) 

Chapter 10 Fish and shellfish ecology Geophysical  survey report (MMT, 2013) 

Phase 1 intertidal survey report (Xodus, 2013) 

Underwater noise technical assessment (Xodus, 2014) 

Final report on ESAS surveys Ornithology technical report, incorporating 
ESAS survey results (NRP, 2015) 

Chapter 11 Ornithology Final report on ESAS surveys Ornithology technical report, incorporating 
ESAS survey results (NRP, 2015) 

Alternative density, abundance and collision mortality estimates (Caloo 
Ecological Services, 2014d) 

The proposed approach to collision risk modelling with respect to seabirds 
for the Hywind II floating turbine project off Eastern Scotland (Caloo 
Ecological Services, 2014e) 

Chapter 12 Marine mammal ecology Final report on ESAS surveys Ornithology technical report, incorporating 
ESAS survey results (NRP, 2015) 

Underwater noise technical assessment (Xodus, 2014) 

Marine noise desk study (Xodus, 2013a) 

Chapter 13 Aviation and radar NATS Technical and Operational Assessment (December 2013) – 
Undertaken by NATS to assess impact on NATS radar  

Aviation and Communications Impact Assessment (July 2011, reviewed 
July 2013) – Undertaken by Pager Power to identify the relevant issues for 
the site 

Mitigation modelling report – Serco  

Meeting Notes (August 2011) – Summary of a meeting with Statoil, NATS 
and Pager Power  

Meeting Brief (July 2011) – An overview of issues prepared prior to a 
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ES Chapter Supporting studies 

meeting with NATS 

Chapter 14 Commercial fisheries Navigation Risk Assessment Hywind Scotland Pilot Park Project (Anatec, 
2014) 

Chapter 15 Shipping and navigation Navigation Risk Assessment Hywind Scotland Pilot Park Project (Anatec, 
2014) 

Preliminary hazard analysis (Anatec, 2013) 

Draft emergency response cooperation plan (ERCoP) 

Chapter 16 Marine historic environment Hywind Marine Historic Environment Baseline Report (ORCA Marine and 
SULA Diving, 2014)  

Marine Survey Report: Hywind Offshore Windfarm; Statoil Doc. No. 
ST13828-Hywind OW (MMT, 2013) 

Hywind Scotland Soil Investigation 2014, North Sea.  British Sector 
Anchoring of Floating Wind Turbines and Cable Route.  Unpublished 
Preliminary Client Report 3.0, Rev.01, 02/05/2014 (GEO, 2014) 

Unexploded Ordnance Desk Based Study with Risk Assessment.  Ordtek 
Ltd. Statoil Doc. No. C178-OTK-S-CA-0002 (Ordtek, 2014) 

Chapter 17 Other sea users Unexploded ordnance desk based study with risk assessment (Ordtek, 
2014) 

Chapter 18 Socio economics, tourism and 
recreation 

Assessment of socio-economic indicators and impacts (Optimat, 2014) 

Chapter 19 Seascape, landscape and visual 
impact assessment 

SLVIA impact assessment methodology (Horner and Maclennan, 2014) 

Chapter 20 Hydrocarbon and chemical spill Navigation Risk Assessment Hywind Scotland Pilot Park Project (Anatec, 
2014) 

Chapter 21 Environmental management and 
monitoring 

None 

Chapter 22 Concluding statement None 
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ACRONYMS 
% Percent 
£ Great Britain Pound Sterling 
AC Alternating Current 
AD Air Defence 
ADCP Acoustic Doppler Current Profiler 
AfL Agreement for Lease 
AIS Automatic Identification System 
ALARP As low as is reasonably practicable 
AREG Aberdeen Renewable Energy Group 
ASA Allmennaksjeselskap (translated as public limited company) 
ATBA Area to be Avoided 
BGS British Geological Survey 
BH Bore hole 
BIFA Buchan Inshore Fishermen’s Association 
BMAPA British Marine Aggregate Producers Association 
BOWL Beatrice Offshore Windfarm Ltd 
BP British Petroleum 
BPI Burial Protection Index 
BS British Standard 
BT British Telecommunications 
BWCU Bund Water Control Unit 
CAA Civil Aviation Authority 
CAP Civil Aviation Publication 
CD Compact Disc 
Cefas Centre for Environment, Fisheries and Aquaculture Science 
CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora 
CLR Contaminated Land Report 
CMS Construction Method Statement 
CNS Central North Sea 
CODA Cetacean Offshore Distribution and Abundance 
CPT Cone Penetration Testing 
CSO Combined Sewer Overflow 
dB Decibel 
DECC Department of Energy and Climate Change 
DEFRA Department for Environment, Food and Rural Affairs 
DETR Department of the Environment, Transport and the Regions 
DfT Department for Transport 
DNV Det Norske Veritas 
DP Decommissioning Programme 
DSA Development Search Area 
DSFB District Salmon Fisheries Board 
DTI Department of Trade and Industry 
EC European Council 
EEC European Economic Community 
EIA Environmental Impact Assessment 
EMF Electromagnetic  Field 
EMP Environmental Management Plan 
EOWFL European Offshore Wind Deployment Centre 
EP Extreme Pressure 
EPS European Protected Species 
ERCOP Emergency Response Cooperation Plan 
ERRV Emergency Response and Rescue Vessels 
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ES Environmental Statement  
ESAS European Seabirds at Sea 
EU European Union 
FEED Front End Engineering Design 
FLOWW Fishing Liaison with Offshore Wind and Wet Renewables 
FPSO Floating Production, Storage and Offloading Vessel 
FSA Formal Safety Assessment 
GCR Geological Conservation Review 
GIS Geographical Information System 
GT Gross tonnage 
GWh Gigawatt hour 
ha Hectare 
HDD Horizontal Directionally Drilled 
HGV Heavy Goods Vehicle 
HM Her Majesty’s 
HRA Habitats Regulations Appraisal 
HSE Health and Safety Executive 
HSL Hywind (Scotland) Limited 
HVDC High Voltage Direct Current 
Hz Hertz 
IALA International Association of Marine Aids 
ICES International Council for the Exploration of the Sea 
IfA Institute for Archaeologists 
IMO International Maritime Organisation 
ISQGs Interim Marine Sediment Quality Guidelines 
IUCN International Union for Conservation of Nature 
JNCC Joint Nature Conservation Committee 
kg Kilograms 
kg/m Kilograms per metre 
km Kilometre 
km2 Kilometres squared 
kV Kilovolt 
LAT Lowest Astronomical Tide 
LSE Likely Significant Effect 
LV Low voltage 
m Metres 
M Million 
m/s Metres per second 
m2 Metres squared 
m3 Metres cubed 
MAIB Marine Accident Investigation Branch 
MarLIN Marine Life Information Network 
MARPOL International Convention for the Prevention of Pollution from Ships 
MBES Multibeam Echo Sounder 
MCA Maritime and Coastguard Agency 
MDA Managed Defence Area 
MEHRA Marine Environmental High Risk Area 
MGN Marine Guidance Notice 
MHWS Mean High Water Springs 
mm Millimetres 
MMMU Marine Mammal Management Units 
MOD Ministry of Defence 
MORL Moray Offshore Renewables Ltd 
MPA Marine Protected Area 
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MPS Marine Policy Statement 
MRT Multi-radar Tracker 
MSL Mean Sea Level 
MS-LOT Marine Scotland License and Operations Team 
MW Megawatt 
MWh Megawatt hour 
MWL Mean Water Level 
NaOH Sodium Hydroxide 
NATS National Air Traffic Service 
NES LBAP North East Scotland Local Biodiversity Action Plan 
NLB Northern Lighthouse Board 
nm Nautical miles 
nm2 Nautical miles squared 
NOAA National Oceanic and Atmospheric Administration 
NOC National Oceanographic Centre 
NRA Navigational Risk Assessment 
NRIP National Renewables Infrastructure Plan 
NRP Natural Research Projects 
NTS Non-technical Summary 
ORCA Orkney Research Centre for Archaeology 
OREI Offshore Renewable Energy Installations 
OSPAR Oslo/Paris convention (for the Protection of the Marine Environment of the North-East 

Atlantic) 
PA Position Approximate 
PAN Planning Advice Note 
PBR Potential Biological Removal 
PEL Probable Effect Levels 
PEMP Project Environmental Monitoring Programme 
PHA Preliminary Hazard Analysis 
PL Pipeline 
PMF Priority Marine Features  
PPE Personal Protective Equipment 
PPG Pollution Prevention Guidelines 
PSV Platform Supply Vessel 
Q1 (also 1Q) First quarter 
Q2  Second quarter 
Q3 Third quarter 
RAF Royal Air Force 
RBMP River Basin Management Plan 
RCAHMS Royal Commission on the Ancient and Historic Monuments of Scotland 
RNA Rotor – Nacelle Assembly 
RNLI Royal National Lifeboat Institution 
ROC Renewables Obligation Certificate 
ROV Remotely Operated Vehicle 
RPM Rotations Per Minute 
RRH Remote Radar Head 
RYA Royal Yachting Association 
SAC Special Area of Conservation  
SAR Search and Rescue 
SBP Sub Bottom Profiler 
SCANS Small Cetacean Abundance in the North Sea (SCANS-I) / Small Cetaceans in the 

European Atlantic and North Sea (SCANS-II) 
SCOS Special Committee on Seals 
SEA Strategic Environmental Assessment 
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SEL Sound Exposure Level 
SEPA Scottish Environment Protection Agency 
SFF Scottish Fishermen’s Federation 
SMS Safety Management System 
SNCB Statutory Nature Conservation Body 
SNH Scottish Natural Heritage 
SOPEP Shipboard Oil Pollution Emergency Plan 
SPA Special Protection Area 
SPP Scottish Planning Policy 
SSE Scottish and Southern Energy 
SSS Side Scan Sonar 
SSSI Site of Special  Scientific Interest 
SWL Statoil Wind Limited 
TCE The Crown Estate 
TEL Threshold Effect Levels 
TPS Tactical Transportable Radar 
UK United Kingdom 
UKBAP UK Biodiversity Action Plan  
UKHO United Kingdom Hydrographic Office 
UNCLOS The United Nations Convention of the Law of the Sea 
UPS Uninterruptible Power Supply 
US United States 
UXO Unexploded Ordnance 
VMS Vessel Monitoring System 
WFD Water Framework Directive 
WTG Wind Turbine Generator 
WWI First World War 
WWII Second World War 
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GLOSSARY 
Agreement for Lease Agreement entered into between Hywind (Scotland) Ltd and The Crown 

Estate for the rights to development on the seabed, named as the 
Buchan Deep. 

Design Envelope Hywind (Scotland) Ltd has adopted the established principle of the 
Design Envelope.  This principle involves reviewing the potential 
variances in project design and taking forward to the impact 
assessment, the design which is predicted to result in the greatest 
impact.  If the project design subsequently changes, there is confidence 
that design changes will not result in greater impacts than those already 
assessed. 

Export cable Cable for transporting electricity from the Pilot Park to the landfall at 
Peterhead. 

Export cable corridor Corridor within which the export cable from the Pilot Park will be 
located. 

Export cables Cables used to export power generated by the WTG Units to the 
onshore infrastructure. 

Horizontal Directional 
Drilling 

The process whereby drilling of a bore departs from the vertical axis 
allowing bores to be drilled through a target geological formation.  
Directional drilling allows the drill bit to be steered in a pre-planned and 
hence the bore can be designed to exit the seabed in a pre-determined 
location. 

Hywind Demonstration 
(Hywind Demo) 

Statoil Wind Ltd’s full-scale prototype of the Hywind concept, installed 
outside Karmøy, Norway in 2009, and carrying a 2.3 MW Siemens 
Wind Turbine Generator (WTG). 

Hywind floating wind 
concept 

The principal that sufficient energy can be captured using a wind 
turbine structure that floats in the water column and is held in place by 
anchors, rather than the wind turbine structure being fixed to the 
seabed. 

Hywind Scotland Pilot 
Park (Pilot Park) 

Term that refers to the physical offshore components of the Project 
located in AfL area.  This includes the five WTG Units and all 
associated infrastructure (such as inter-array cables). 

Hywind Scotland Pilot 
Project 

Floating wind energy project in the Buchan Deep, east coast of 
Scotland, developed by Hywind (Scotland) Ltd, a company owned 
100% by Statoil Wind Ltd.  This term refers to the entire Pilot Park 
Project, including all onshore and offshore components of the project, 
and all project phases from project development to decommissioning. 

Hywind Scotland Wind 
Turbine Generator Unit 
(WTG Unit) 

The WTG Unit intended to be used for the Hywind Scotland Pilot Park 
Project, i.e. 6 MW turbine, with a purpose-designed Hywind floating 
support structure and mooring system.  In temporary construction 
phases (prior to installation), or decommissioning phases, however, the 
phrase ‘WTG Unit’ is utilised to denote the system without the full 
mooring and export/array cable systems attached. 

Inshore assembly area The WTG Units will be assembled from the turbine and the substructure 
(the ‘tower’) at a deepwater inshore site.  The substructure is brought to 
this site in a horizontal position, before being filled (ballasted) with sea 
water to upend it to a vertical position.  

Landfall This is where the export cable will be brought ashore. 
Landfall area of search Area within which the landfall will be located. 
Onshore cable corridor Area within which the onshore cable route will be located. 
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Onshore project The onshore infrastructure requirements for the Project are small scale 

and consist of an underground cable and switchgear yard located 
between the cable landfall and the existing Peterhead Grange Scottish 
and Southern Energy (SSE) Substation where the project will be 
connected to the electrical distribution network. 

Onshore switchgear yard The onshore yard that could include such items as; 
building(s)/enclosure(s), switchgear, control, communication and 
protection equipment and reactive compensation equipment (as 
necessary). 

Peterhead Grange 
substation 

Existing SSE substation in Peterhead at which the Hywind Project will 
connect to the National Grid. 

Rotor – Nacelle 
Assembly (RNA) 

Part of an offshore wind turbine carried by the support structure. 

Wind Turbine 
Deployment Area 

The Hywind Scotland Pilot Park will be located in the northern section 
of the AfL area (to the north of existing BP pipelines).  The area within 
which the turbines will be deployed is known as the turbine deployment 
area. 
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1 INTRODUCTION  

1.1 Introduction to Hywind (Scotland) Limited (HSL) 
Hywind (Scotland) Limited was incorporated on 27th September 2013 and is a single purpose vehicle with the 
purpose of developing and operating the Hywind Scotland Pilot Project.  The company is owned 100% by Statoil 
Wind Limited (SWL) (Figure 1-1).  The ultimate parent company is Statoil ASA, which is incorporated in Norway.  
The principal activity of SWL is the development of renewable energy projects in the United Kingdom.  Other 
offshore wind projects in the UK where Statoil is involved include Sheringham Shoal, Dudgeon and Dogger Bank.  

Figure 1-1  Company organisation 

 

1.2 Background to the Project 
As part of their offshore wind portfolio, SWL has invested in the development of the Hywind floating offshore Wind 
Turbine Generator (WTG) Unit, a concept that represents the world’s first full scale floating wind turbine.  A full-
scale demonstration WTG Unit (Hywind Demo) has been successfully in operation 10 km off the Norwegian west-
coast since 2009.  During the five years of testing, the WTG Unit has been verified as a technically viable concept 
and SWL is now planning to develop a pilot park which will be used to demonstrate technological improvements, 
operation of multiple units, and cost reductions in a park configuration as the next step towards achieving the long 
term vision for developing floating wind farms on a commercial scale. 

1.3 Overview of the Project 
HSL has been awarded an Agreement for Lease (AfL) by The Crown Estate (TCE) for the deployment of floating 
WTG Units in an area known as the Buchan Deep which is an area of deep water (95 to 120 m) located 
approximately 25 km off the coast at Peterhead, north east Scotland, just outside the 12 nm territorial water limit 
(Figure 1-2).  HSL is planning to deploy a small pilot wind farm (Pilot Park) comprising five of the Hywind WTG 
Units with a total maximum capacity of up to 30 MW.     

The AfL area is split into a northern and a southern part by the Forties to Cruden Bay pipelines.  The Pilot Park will 
be located to the north of these pipelines.  Electricity generated from the Pilot Park will be exported onshore to the 
local grid network via a new export cable to Peterhead (Figure 1-2).  The overall Pilot Park Project concept is 
illustrated in Figure 1-3. 

The WTG Units are expected to have a hub (centre) height between 82 and 101 m above Mean Sea Level (MSL), 
with a draught of between 70 to 85 m and a rotor diameter of 154 m.  The WTG Units will be positioned 
approximately 800 to 1,600 m apart.  The WTG Units will be attached to the seabed by a three-point mooring and 
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anchoring system.  Three anchors will be required per WTG Unit.  The radius of the mooring system will be 
between 600 to 1,200 m.   

The WTG Units will be connected by inter-array cables which may require anchoring in some locations.  The export 
cable, which will transport electricity from the park to the shore at Peterhead, is likely to be buried.  Both the inter-
array and export cable will have 33 kV transfer voltage.  The export cable is planned to come ashore at Peterhead 
and connect to the local distribution network at Peterhead Grange Substation.  Statoil is responsible for all Project 
infrastructure up to and including the onshore switchgear yard.  Beyond this point connection to the grid will be the 
responsibility of SSE. 

In addition to the proposed AfL area and associated onshore and offshore infrastructure, the Hywind Scotland Pilot 
Park Project will use a deep water inshore area on the west coast of Norway, to assemble the WTG Units prior to 
installation.  Once assembled, the WTG Units will be towed in an upright position from the assembly point to the 
turbine deployment area in the Buchan Deep.   

HSL aims to begin onshore construction in 2015 / 2016 followed by offshore installation in 2016 / 2017.  This will 
allow for final commissioning of the Pilot Park in 2017. 
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Figure 1-2  Location of the Hywind Pilot Park Project 
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Figure 1-3  Key component of the Hywind Scotland Pilot Park Project 

 

1.4 Consenting strategy  
The proposed consenting strategy for the Hywind Scotland Pilot Park Project has been developed in discussion 
with Marine Scotland and Aberdeenshire Council through the screening and scoping process. 

As part of Environmental Impact Assessment (EIA) screening it was confirmed that a Marine Licence is required for 
the offshore components of the Project under the Marine (Scotland) Act 2010 and Marine and Coastal Access Act 
2009.  Planning permission under the Town and Country Planning (Scotland) Act 1997 is also required for the 
onshore components of the Project.  These licences/consents will be required to cover the construction and 
installation, operational and decommissioning periods of the Project, which is estimated to be 25 years.  The 
operational phase of the project is 20 years.  

To support the Marine Licence application, HSL is required to produce a statutory Environmental Statement (ES) 
under the Marine Works (Environmental Impact Assessment) Regulations 2007 in order to determine whether there 
is potential for the Project to have any adverse effects on the environment.  The ES includes consideration of 
navigational issues via a Navigational Risk Assessment (NRA) as well as an evaluation of potential impacts on 
Natura 2000 sites through a Habitats Regulations Appraisal (HRA) assessment.  Depending on the findings of the 
EIA there may also be a requirement for a European Protected Species (EPS) Licence and / or Wildlife Licence.  
Marine Scotland will confirm this requirement during the ES review. 

As detailed in the Scottish Government Draft Planning circular – Planning Scotland’s Seas, separate Planning 
Permission must be sought for the onshore Project infrastructure as it is below the Section 36 threshold (which is 
50 MW for marine based electricity generating stations beyond 12 nm).  It has been determined by Aberdeenshire 
Council that the onshore components do not require a statutory ES under the Town and Country Planning 
(Environmental Impact Assessment) (Scotland) Regulations 2011 (Aberdeenshire Council, 2013).  The onshore 
development is minimal and requires a local planning application only.  The planning application is required to be 
supported by a number of environmental studies.  An overview of this work has been summarised in the ES. 

Section 36 Consent (under the Electricity Act 1989) is not required for the Hywind Scotland Pilot Park Project on 
the basis that the Project is located out with territorial waters (12 nm) and is below the 50 MW capacity threshold 
for marine based generating stations in the offshore area (12 to 200 nm). 

In addition to the Pilot Park, export cable route and associated onshore works, the Project also involves the off-site 
assembly of the WTG Units and towing of assembled WTG Units to the turbine deployment area.  Assembly will 
take place at an existing facility covered by necessary permits.  
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Once the Project is granted relevant Marine Licences the Department of Energy and Climate Change (DECC) will 
request production of a Decommissioning Programme (DP) which must be approved prior to the commencement of 
installation.  This is a requirement under the Energy Act 2013. 

Table 1-1 provides a list of the consent applications and the Project assets covered by each application. 

Table 1-1  Marine consent applications 

Works Consent and 
duration Description Determining 

authority  

Parts of the Project 
outside 12 nm (the 
WTG Units, moorings, 
inter-array cables and 
part of the export cable 
outside 12 nm) 

Marine Licence 
Under Section 6 of 
the Marine and 
Coastal Access Act 
2009 

20 years  

Consent under a Marine Licence covers the deposit of 
any substance or object within the UK marine 
licensing areas (beyond 12 nm in Scotland) either on 
the sea or on or under the seabed.  This covers the 
following areas of the Project: 

> WTG Unit anchors and moorings, inter-array 
cables and export cable. 

Scottish Ministers 
(through Marine 
Scotland) 

Parts of the Project 
within 12 nm below 
Mean High Water 
Springs (MHWS) (the 
export cable)  

Marine Licence 
under Section 16 of 
the Marine 
(Scotland) Act 2010 

20 years  

Consent under a Marine Licence covers construction 
and deposit of structures below Mean High Water 
Springs (MHWS) and out to 12 nm.  This covers the 
following areas of the Project: 

> The deposit of objects under the seabed, e.g. 
cable to shore with open trench or directionally 
drilled cable landfalls / boreholes. 

Scottish Ministers 
(through Marine 
Scotland) 

The WTG Units, 
moorings, inter-array 
cables and export cable 

Energy Act 2013 

 

Once the development is granted relevant Marine 
Licences the Department of Energy and Climate 
Change (DECC) will request production of a 
Decommissioning Programme (DP) which must be 
approved prior to the commencement of installation. 

Department for 
Energy and 
Climate Change 
(DECC) 

Onshore cable routing 
from MLWS and 
additional electrical 
infrastructure at the 
onshore switchgear 
yard 

Planning permission 
under Section 28 of 
the Town and 
Country Planning 
(Scotland) Act 1997 

20 years  

Planning permission for the development of any area 
of land is required under Section 28.  This covers the 
following areas of the Project: 

> The onshore cable routing and additional electrical 
infrastructure at the onshore switchgear yard.   

Aberdeenshire 
Council  

1.5 Consideration of design options 
Throughout the EIA process the Design Envelope (previously known as Rochdale Envelope) approach has been 
used to assess the project design which could result in the greatest potential environmental impacts.  Whilst this 
approach results in a conservative impact assessment; care must be taken to ensure the impacts predicted to arise 
from the project are not over estimated, such that they are unlikely to ever occur, and therefore undermine the EIA 
process.     

The Design Envelope provides essential flexibility to enable projects to take full advantage of on-going 
improvements in technology, infrastructure and installation techniques, and for this Project, will allow HSL to move 
towards their goal of future development of larger scale commercial floating offshore wind farms.  To commit to a 
detailed development design at consent application stage would also prevent the Project benefiting from the 
lessons learned from other work being done in the offshore wind industry, including the continued testing of the 
Hywind Demo.  Hywind Scotland is more matured at this stage compared to what is the case for many other 
offshore wind projects. The Design Envelope therefore describes less variability in the technical options than other 
similar projects.  Where a base case solution exists for the project, the impacts of that is assessed in addition to the 
Project design which would result in the greatest environmental impact.  Full details of this approach are provided 
in Chapter 6. 
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1.6 Data gaps and uncertainties 
The North Sea has been extensively investigated by numerous researchers, meaning that this EIA has been able 
to draw on an extensive amount of published data.  This bank of published data has been supplemented by a field 
survey programme and studies undertaken on behalf of HSL to collect Project specific baseline data. 

The EIA process aims to identify and characterise potential impacts using information on the current status of the 
environment as a basis.  As potential impacts are predicted based on currently available project and environmental 
information, there is some uncertainty in predictions.  Impact predictions are based on Project specific surveys and 
the most up to date scientific knowledge and data analysis techniques currently available. 

Where uncertainty in baseline information or impact characterisation remains, this is acknowledged within this ES 
and an indication of its scale is provided.  Data gaps and uncertainties detailed are typical of those facing offshore 
projects and are not considered to be critical in assessing the broad range of impacts associated with the Hywind 
Scotland Pilot Park Project.     

1.7 Contributors to the EIA 
The final EIA scope has involved the study of a number of different topics.  The results of these studies are 
summarised in Chapters 8 to 20 of the ES.  In addition all supporting studies are provided on a CD located inside 
the front cover of the ES.  All supporting studies relevant to each ES chapter are summarised at the beginning of 
each chapter.  The ES structure is detailed in Figure 1-4 and a full list of ES contributors and ES supporting studies 
is provided in Table 1-2.   

Table 1-2  ES contributors and supporting studies to the ES 

ES Chapter Contributors Supporting studies 

EIA Co-ordinator Xodus N/a 

Non-technical summary Xodus N/a 

Chapters 1 - 7 Xodus 

HSL 

Pre-application consultation report 

EIA Scoping Opinion and Scoping Report 

Habitats Regulations Appraisal Report (HRA) 
(Xodus, 2015) 

Chapter 8 Physical environment Xodus – author Geophysical survey report (MMT, 2013a).   

Environmental survey report (MMT, 2013b) 

Geotechnical survey report (GEO, 2014)  

Geotechnical desk study report (Xodus, 2013a) 

Landfall site walkover report (Xodus, 2013b) 

Phase 1 intertidal survey report (Xodus, 2013c) 

Buchan Deep metocean design basis (Statoil, 2014) 

Chapter 9 Benthic and intertidal 
ecology 

Xodus – author 

MMT – benthic survey 

Geophysical survey report (MMT, 2013a).   

Environmental survey report (MMT, 2013b) 

Phase 1 intertidal survey report (Xodus, 2013a) 

Chapter 10 Fish and shellfish 
ecology 

Xodus – author Geophysical  survey report (MMT, 2013) 

Phase 1 intertidal survey report (Xodus, 2013) 

Underwater noise technical assessment (Xodus, 
2014) 

Final report on ESAS surveys Ornithology technical 
report, incorporating ESAS survey results (NRP, 
2015) 

 
Hywind Scotland Pilot Park Project  – Environmental Statement 
Assignment Number: A100142-S35 
Document Number: A-100142-S35-EIAS-001-001 1-6 

 



 
ES Chapter Contributors Supporting studies 

Chapter 11 Ornithology Natural Research Projects – 
surveys, survey data reporting, 
technical report and ES section 
author 

Caloo Ecological Services – 
survey design, survey data 
analysis, collision risk modelling 

Final report on ESAS surveys Ornithology technical 
report, incorporating ESAS survey results (NRP, 
2015) 

Alternative density, abundance and collision 
mortality estimates (Caloo Ecological Services, 
2014d) 

The proposed approach to collision risk modelling 
with respect to seabirds for the Hywind II floating 
turbine project off Eastern Scotland (Caloo 
Ecological Services, 2014e) 

Chapter 12 Marine mammal 
ecology 

Xodus – Survey data analysis and 
reporting and ES, section author 

Natural Research Projects – 
Surveys 

Final report on ESAS surveys Ornithology technical 
report, incorporating ESAS survey results (NRP, 
2015) 

Underwater noise technical assessment (Xodus, 
2014) 

Marine noise desk study (Xodus, 2013a) 

Chapter 13 Aviation and radar PagerPower – author  

NATS – pre planning assessment  

Serco - mitigation modelling report 

Documents confidential. 

NATS Technical and Operational Assessment 
(December 2013) – Undertaken by NATS to assess 
impact on NATS radar  

Aviation and Communications Impact Assessment 
(July 2011, reviewed July 2013) – Undertaken by 
Pager Power to identify the relevant issues for the 
site 

Mitigation modelling report – Serco  

Meeting Notes (August 2011) – Summary of a 
meeting with Statoil, NATS and Pager Power  

Meeting Brief (July 2011) – An overview of issues 
prepared prior to a meeting with NATS 

Chapter 14 Commercial 
fisheries 

Xodus – author Navigation Risk Assessment Hywind Scotland Pilot 
Park Project (Anatec, 2014) 

Chapter 15 Shipping and 
navigation 

Anatec – author, collision risk 
modelling, author of Preliminary 
Hazard Analysis, Navigational 
Risk Assessment (NRA) report 
and ES section author 

Navigation Risk Assessment Hywind Scotland Pilot 
Park Project (Anatec, 2014) 

Preliminary hazard analysis (Anatec, 2013) 

Draft emergency response cooperation plan 
(ERCoP) 

Chapter 16 Marine historic 
environment 

Orkney Research Centre for 
Archaeology (ORCA) – 
geophysical survey data analysis 
and ES chapter author 

Hywind Marine Historic Environment Baseline 
Report (ORCA Marine and SULA Diving, 2014)  

Marine Survey Report: Hywind Offshore Windfarm; 
Statoil Doc. No. ST13828-Hywind OW (MMT, 2013) 

Hywind Scotland Soil Investigation 2014, North Sea.  
British Sector Anchoring of Floating Wind Turbines 
and Cable Route.  Unpublished Preliminary Client 
Report 3.0, Rev.01, 02/05/2014 (GEO, 2014) 

Unexploded Ordnance Desk Based Study with Risk 
Assessment.  Ordtek Ltd. Statoil Doc. No. C178-
OTK-S-CA-0002 (Ordtek, 2014) 
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ES Chapter Contributors Supporting studies 

Chapter 17 Other sea users Xodus – author Unexploded ordnance desk based study with risk 
assessment (Ordtek, 2014) 

Chapter 18 Socio economics Optimat –  author Assessment of socio-economic indicators and 
impacts (Optimat, 2014) 

Chapter 19 Seascape, 
landscape and visual impact 
assessment 

Horner and Maclennan – author 

Envision - photomontages 

SLVIA impact assessment methodology (Horner 
and Maclennan, 2014) 

Chapter 20 Potential 
hydrocarbon and chemical spill 

Xodus – author Navigation Risk Assessment Hywind Scotland Pilot 
Park Project (Anatec, 2014) 

Chapter 21 Environmental 
management and monitoring 

Xodus – author None 

Chapter 22 Concluding 
statement 

Xodus – author None 
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Figure 1-4  Environmental Statement structure 
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2 POLICY AND LEGISLATION FRAMEWORK  
This chapter provides a summary and overview of the international, UK, Scottish, regional and local planning 
policies and guidance which are directly relevant to the Hywind Scotland Pilot Park Project. 

2.1 The need for renewable energy 
The UK has committed to sourcing 15% of its total energy needs from renewable sources by 2020 under the 2009 
Directive on Renewable Energy (2009/28/EC) including electricity, heat and transport.  The UK and Scottish 
Governments have also made legally binding commitments through the Climate Change Act 2008 and the Climate 
Change (Scotland) Act 2009. 

There are four key drivers for the shift in energy production to low carbon sources, including renewable energy, in 
the UK and Scotland which are: 

> The need to tackle climate change;  

> The need to secure energy supply; 

> The need for new energy infrastructure; and 

> The need to maximise economic opportunities. 

2.2 Energy and climate change policy 
The challenges of climate change, energy supply and security of supply are driving policy on renewable energy 
developments.  There are now a significant number of national and international policies, strategies and regulations 
relating to climate change and the development of renewable energy in Europe, the UK and Scotland.  The Hywind 
Scotland Pilot Park Project is designed as a significant step towards developing a full commercial scale floating 
wind turbine development.  This will allow SWL to test and further develop the technology, including installation 
methods, WTG Unit design and design of the moorings and anchors.  The Project will contribute up to 30 MW 
installed capacity from wind energy and will make a contribution to achieving these policy aims.  The lessons 
learned in developing the Pilot Park can then be applied to developing a commercial scale project which will further 
contribute to achieving relevant International, European, UK and Scottish policy aims including for example: 

> Kyoto protocol; 

> EU Renewable Energy Directive (2009/28/EC); 

> UK Climate Change Act 2008; 

> The Climate Change (Scotland) Act 2009; 

> The Scottish Government’s 2020 Routemap for Renewable Energy in Scotland; and  

> Scotland’s Offshore Wind Route Map 2013.     

2.3 Marine planning framework (policy, consenting and licensing) 

2.3.1 Marine (Scotland) Act 2010 and the Marine and Coastal Access Act 2009 
The Marine (Scotland) Act 2010 created a new legislative and management framework for the marine environment 
within Scottish territorial waters (0 to 12 nm).  This follows the UK Marine and Coastal Access Act 2009 under 
which Scottish Ministers have devolved authority for marine planning and conservation powers in the offshore 
region (12 to 200 nm).  

Under these Acts the Scottish Government is required to prepare a National Marine Plan for Scottish territorial 
waters and the offshore zone.  The National Marine Plan is being developed to clarify the overall objectives and 
policy framework for the management and sustainable development of Scotland's marine environment.  The Draft 
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National Marine Plan was published for consultation in July 2013.  Consultation on the draft plan was held from 25th 
July to 13th November 2013.  An independent investigation of the plan commenced in May 2014 and in July 2014 
30 new Marine Protected Areas were designated under the Plan to conserve rare or representative habitats and 
species. 

The Scottish Government may also choose to prepare Regional Marine Plans.  Boundaries for the Regional Marine 
Plans are in the process of being formulated.  These are expected to be finalised in line with the publication of the 
National Marine Plan.  Thereafter, the regional marine plan preparation process will be undertaken. 

2.3.2 Marine policy statement - UK 
The UK Marine Policy Statement (MPS) applies to all UK waters and has been adopted by the UK Government, the 
Scottish Government, the Welsh Assembly Government and the Northern Ireland Executive.  The function of the 
MPS is to provide the framework for preparing Marine Plans and taking decisions affecting the marine environment.  
All national and regional marine plans must be in conformity with the MPS. 

The objectives of the MPS are to:  

> Promote sustainable economic development; enable the UK’s move towards a low-carbon economy, in order to 
mitigate the causes of climate change and ocean acidification and adapt to their effects;  

> Ensure a sustainable marine environment which promotes healthy, functioning marine ecosystems and protects 
marine habitats, species and our heritage assets; and 

> Contribute to the societal benefits of the marine area, including the sustainable use of marine resources to 
address local social and economic issues. 

The MPS emphasises the importance of renewable energy and recognises the importance of considering marine 
renewable projects in marine planning, stating that "Contributing to securing the UK's energy objectives, while 
protecting the environment, will be a priority for marine planning". 

2.3.3 Marine and terrestrial interface 
Although this ES focuses specifically on the offshore Project infrastructure, the Scottish Government (2013) is 
trying to ensure that there is consistency and mutual support in the specific development proposals in marine and 
terrestrial plans which affect each other, and that the terrestrial and marine authorities and developers should 
consult early on in the process.  To this effect, the Scottish Government issued a Draft Planning circular ‘The 
relationship between the statutory land use planning system and marine planning and licensing‘ in July 2013.  
Legally, the jurisdiction of marine and terrestrial authorised overlap between the low and high water marks.  There 
has been on-going consultation with Marine Scotland and Aberdeenshire Council to ensure the consent 
applications meet the requirements of both authorities. 

Aberdeenshire Council determined that a Statutory ES under the Town and Country Planning (Environmental 
Impact Assessment) (Scotland) Regulations 2011 was not required for the Project and have only requested specific 
environmental studies to support the planning application.  The scope of the environmental studies required to 
support the onshore planning application has been agreed with Aberdeenshire Council through a series of 
meetings held with the Statoil project team and Xodus EIA team throughout the EIA.  The following topics have 
been studied: 

> Terrestrial ecology; 

> Contaminated land; 

> Flood risk and surface water drainage; 

> Landscape; 

> Onshore traffic and transport; and 

> Onshore noise. 
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2.4 Environmental Impact Assessment legislation 
Requirements for EIA are defined in the EIA Directive (85/337/EEC as amended by 97/11/EC) which has been 
transposed into Scottish law.  The purpose of the EIA Directive is to ensure that the potential effects of a project on 
the environment are taken into consideration before development consent is granted.  If a development is deemed 
to have potential to have a significant effect on the environment by virtue of its scale, size and location, then an EIA 
is required.  The results of which must be provided by the developer to the decision maker in the form of an ES.  
The competent authority cannot grant consent for an EIA development without taking into account an ES. 

The Directive is legally transposed into Scottish law via statutory instruments known as Regulations.  The following 
Regulations are applicable to the offshore aspects of the Project: 

> Marine Works (Environmental Impact Assessment) Regulations (2007) as amended;  

o These Regulations are relevant to those elements of the Project which require a Marine Licence 
under the Marine (Scotland) Act 2010 and the Marine and Coastal Access Action 2010, i.e. the 
WTG Units, moorings, inter-array cables and export cable to shore; 

This ES has been produced in accordance with the regulations listed above. 

2.5 Nature conservation (including HRA and European Protected Species) 

2.5.1 Habitats and Birds Directives 
The European Habitats Directive (92/43/EEC) and Birds Directive (79/409/EEC) are transposed into Scottish Law 
in the terrestrial environment and out to 12 nm by the Conservation (Natural Habitats, &c.) Regulations 1994 (as 
amended) and into UK law for territorial waters beyond 12 nm by the Offshore Marine Conservation (Natural 
Habitats, &c.) Regulations 2007 (as amended).  The Conservation of Habitats and Species Regulations 2010 do 
not apply to this Project on the basis that the Project does not require consent under Sections 36 of the Electricity 
Act 1989. 

European sites protected under this legislation include Special Protected Areas (SPA), Special Area of 
Conservation (SAC) and RAMSAR sites where they overlap an SAC or SPA.  The European Habitats Directive 
(92/43/EEC) aims to promote the maintenance of biodiversity by requiring EU Member States to maintain or restore 
representative natural habitats and wild species at a favourable conservation status, through the introduction of 
robust protection for those habitats and species of European importance. 

As part of these protection measures, Member States are required to undertake assessments to determine whether 
a plan or project is likely to have an adverse effect on the integrity of a European site.  This process of Habitats 
Regulations Appraisal (HRA) is discussed in more detail below. 

Habitats Regulations Appraisal and Appropriate Assessment 

HRA is an iterative process which aims to determine likely significant effects and if necessary assess adverse 
impacts on the integrity of European sites.   

Appropriate Assessment is one stage of this process.  A competent authority shall make an Appropriate 
Assessment of the implications for a site in view of that site’s conservation objectives, before deciding to undertake 
or give any consent, permission or other authorisation for, a plan or project which: 

> Is likely to have a significant effect on a European site in the UK (either alone or in combination with other plans 
or projects); and 

> Is not directly connected with or necessary to the management of the site. 

The need for Appropriate Assessment extends to plans or projects out with the boundary of the site in order to 
determine their implications for the interests protected within the site.  Competent authorities need to identify the 
qualifying interests and the conservation objectives for each European site involved in an Appropriate Assessment.  
There are a number of Natura 2000 sites in proximity to the Project which have been considered during the EIA. 
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An HRA report has been prepared by HSL to accompany the ES and the consent applications and is provided on 
the supporting documents CD accompanying this ES.  Data gathered as part of the EIA surveys and studies has 
been used to inform the HRA and provide the information that is used to undertake the assessment.  The 
requirement for an Appropriate Assessment will be determined by the competent authority (Marine Scotland), 
following assessment of the information presented in this ES and the HRA report submitted alongside the consent 
applications.  The HRA report contains sufficient information to enable the competent authority to carry out an 
Appropriate Assessment should it determine that one is required. 

European Protected Species and Wildlife licensing requirements  

For any European Protected Species (EPS), Regulation 39 of the Conservation (Natural Habitats, &c.) Regulations 
1994 which apply out to 12 nm and the Offshore Marine Conservation (Natural Habitats, &c.) Regulations 2007 (as 
amended) which apply beyond 12 nm makes it an offence to deliberately or recklessly capture, kill, injure, harass or 
disturb any such animal.  Whilst the injury offence is related to acts against one or more animals, the disturbance 
offence differs depending on location; out to 12 nm the offence covered by the Conservation (Natural Habitats, &c.) 
Regulations 1994 is to disturbance any EPS individual, whereas the offence beyond 12 nm covered by the 
Offshore Marine Conservation (Natural Habitats, &c.) Regulations 2007 is related to disturbance of a significant 
group of EPS.  An EPS Licence is required for any activity that might result in injury to, or disturbance of, an EPS. 
 Deliberate harm to any EPS is not anticipated as part of the Project; however, inadvertent or accidental 
disturbance may occur if project activities take place in the presence of an EPS.  

Basking sharks are protected under Schedule 5 of the Wildlife and Countryside Act (1981 as amended) which 
prohibits the killing, injuring or taking by any method of those wild animals listed on Schedule 5 of the Act.  The 
Nature Conservation (Scotland) Act 2004, Part 3 and Schedule 6 make amendments to the Wildlife and 
Countryside Act (1981 as amended), strengthening the legal protection for threatened species to include ‘reckless’ 
acts.  The Act makes it an offence to intentionally or recklessly disturb basking sharks.   

Licensing requirements under the Wildlife and Countryside Act (1981 as amended) are similar to those for 
European Protected Species (EPS) protected under Annex IV of the Habitats Directive.  Marine Scotland will 
determine specific licensing requirements, based on the information contained in this Environmental Statement, as 
part of the application determination. 

2.6 Guidance and best practice 
Current best practice guidelines for EIA methodologies and licensing for offshore renewables projects have been 
developed from UK Rounds 1, 2 and 3 offshore wind developments.  Also of relevance to this Project is the Draft 
Marine Scotland Licensing and Consents Manual 2012 (Marine Scotland 2012).  Relevant guidance and best 
practice applying to specific EIA topics is identified in Chapters 8 to 20.   

2.7 References 
Marine Scotland (2012).  Marine Scotland Licensing and Consents Manual.  Covering Marine Renewables and 
Offshore Wind Energy Development. 

Scottish Government (2013).  Draft Planning Circular: Planning Scotland Sea’s: The relationship between the 
statutory land use planning system and marine planning and licensing.  July 2013. 
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3 SITE SELECTION AND CONSIDERATION OF ALTERNATIVES 

3.1 Background to the Project  
The Hywind concept has been demonstrated and verified through five years of operation of the Hywind Demo 
prototype.  This was the world’s first full-scale floating wind turbine (2.3 MW), installed off the island of Karmøy, 
Norway, in 2009.  The prototype has performed beyond expectations.  It has produced around 40 GWh since the 
start, and in this period survived waves up to 20 m and wind speed in excess of 40 m/s.  The capacity factor1 in 
2011 was as high as 50%. 

The Hywind concept combines known technologies in a completely new setting and opens up the possibility for 
capturing wind energy in deep-water environments.  It is building on Statoil’s long experience and competence as a 
developer and operator of offshore oil and gas installations.  Hywind has been designed as a slender cylinder 
structure, chosen as the most feasible and economical concept for a floating wind turbine.  Statoil's proprietary 
Hywind-specific pitch motion controller is integrated with the turbine’s control system and mitigates excessive 
motions of the structure.  This eliminates the loss of energy due to aerodynamic or hydrodynamic movements, and 
maximises the power output from the turbine.  The structure is ballast-stabilised and anchored to the seabed.  The 
mooring system consists of mooring lines attached to anchors suited to the seabed conditions on site. 

Having  successfully completed technical testing of the Hywind floating wind concept, the next step towards 
building large commercial parks are to up-scale and optimise the substructure design, and to test out the 
technology in a small park with several units.  The Hywind Scotland Pilot Park Project will utilise a higher capacity 
turbine, with a more optimised substructure design.  A pilot park with several units will be used to test out how the 
floater motions of the units in a park are affected by wake effects, and will demonstrate that the technology also 
works in a park configuration.  Furthermore, it will demonstrate that the costs can be reduced significantly, and 
sufficiently to make the technology cost-effective in large scale commercial parks in the longer term.  

Statoil's principal goals with a pilot park is to utilise the experience and learning from the Hywind Demo to improve 
the design and bring the costs down in a larger scale development.  The effect of performing repeated activities 
within construction and installation is important for the estimation of scope and duration in larger wind parks.  Cost-
efficiency is obtained by combining the effects of large scale serial production with a low amount of mobilisation 
work and efficient use of transport and installation vessels.  The pilot park could also open up new opportunities for 
suppliers to participate in the future floating offshore wind industry and participate in lowering costs in future 
commercial scale floating wind parks. 

Statoil’s initial plans for the Hywind Scotland Pilot Park Project began in 2009.  However, the Project was put on 
hold in April 2012 due to uncertainty with regard to whether enhanced support for floating wind could be offered 
under the Renewables Obligation Certificates (ROCs) by the Scottish Government.  Clarifications of the specific 
level of financial support from ROCs for floating wind were delayed several times during 2012 compared to the 
timelines that were initially indicated.  However, in December 2012 the Scottish Government launched a 
consultation on support for “innovative offshore wind generation in Scottish waters” (i.e. floating wind), proposing a 
support level of between 2.5 – 3.5 ROC/MWh for projects up to 30 MW.  The project organisation was mobilised 
again during spring 2013 to follow up on this initiative.  The Scottish Government announced their decision in June 
2013, when a support level of 3.5 ROC was confirmed.  In April 2014 a separate ROC-band for floating wind (3.5 
ROC) and grace period of 18 months (after 1st April 2017) was (following EU approval) finally approved in 
Parliament.  Statoil had initially pursued parallel Hywind Pilot Park initiatives both in Maine (US) and Scotland, to 
ensure optionality in the early phase.  The project in Maine was halted for different reasons in 2013.  

3.2 Site evaluation 
The evaluation of potential sites for the Hywind Scotland Pilot Park began back in 2009.  Identification of a suitable 
location for development of the Project was influenced by a number of factors including:  

> Water depth – the WTG Units require, in general, water depths of more than 90 m;  

1 Capacity factor is a measure of how often an electricity generation plant runs for a specific period of time.  It indicates how much electricity a 
generator actually produces relative to the maximum it could achieve. 
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> Proximity to the grid – due to the relatively small scale of the Pilot Park (30 MW) potential development sites 

need to be close to the coast to facilitate export of power in a cost-effective way to the electric distribution grid 
without offshore sub-station and transformation;  

> Access to sheltered inshore deep water areas for WTG Unit assembly;   

> Proximity to deep water navigation route – once assembled the WTG Units are towed in an upright position to 
the Pilot Park site.  Therefore the navigation route between the inshore assembly area and Pilot Park site must 
be of sufficient water depth to accommodate the unit’s towing draft; and      

> Suitable seabed conditions – an even seabed, with sufficient soil above bedrock is preferred, although not 
required, for the ease of installation.   

SWL identified two locations in Scottish waters which met all or most of the criteria above.  These potentially viable 
locations included an area in The Minch off Stornoway and the Buchan Deep off Peterhead.  Identification of these 
areas was supported by high level constraint mapping and initial consultations with statutory consultees and some 
local stakeholders.  Feedback from the conservation bodies at this early stage suggested that the risk to 
consenting may be less for the Buchan Deep location due to it being further offshore with less environmental 
sensitivity.  The Buchan Deep site also offered better availability of grid connections and was therefore selected as 
the preferred development location. 

SWL then carried out more detailed constraints mapping and stakeholder engagement for an area of search within 
the Buchan Deep to identify a preferred area for development.  In 2011, SWL was awarded an Exclusivity 
Agreement by TCE for the deployment of floating WTG Units in an area of deep water (95 m to 120 m) located 
towards the southern end of the Buchan Deep, approximately 25 km east of Peterhead.  An AfL was then awarded 
in 2013, and is illustrated in Figure 1-2.  

Initial site assessment focused on the evaluation of offshore constraints for the turbine deployment area.  Once a 
suitable offshore location for the Project was identified further work was undertaken to identify the preferred export 
cable route, cable landfall and onshore grid connection.  The constraints were interrogated in a Geographical 
Information System (GIS) which has formed the basis of Project design to the current time.  

3.3 Project design 

3.3.1 Project design process  
Having secured an Exclusivity Agreement for the Buchan Deep, HSL commenced an initial design phase (Concept 
Design) to evaluate engineering options and alternatives for the Project.  This work was completed in October 
2014.  The following engineering and design work has or will be initiated: 

> Substructure and Mooring System: Front End Engineering Design (FEED) was awarded in July 2014.  Final 
FEED report by January 2015.  Detail design/engineering commenced in February 2015.   

> WTG: ITT issued in June 2014.  Contract was awarded to Siemens in December 2014. 

> Tower: Design studies issued in October 2014.  Detailed design commenced in February 2015. 

During these design phases there has been or will be further refinement and optimisation of the offshore and 
onshore aspects of the Project.  Each component is discussed below, including details of the options that are still 
being considered at the time of ES compilation.   

3.3.2 Turbine deployment area  
The AfL area is split into two parts by the Forties Pipelines operated by BP.  It was decided early on that the Pilot 
Park would be located either north or south of the pipelines.  One governing factor for this decision was the 
minimum distance required between the Pilot Park and the pipeline, which should be maintained throughout the 
development area.  A number of factors contributed to the decision to locate the Pilot Park to the north of the 
pipelines.  Despite the area to the north of the pipelines having less energy output potential, the following factors 
were key in the decisions to go to the north of the pipelines:   
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> Location of the Pilot Park to the north of the pipeline avoided crossing the BP pipeline as the export cable could 

exit the AfL area at the north west corner; 

> Within the AfL area Sabellaria spinulosa reefs (common name Ross worm) were recorded; however in the area 
to the north of the pipeline the extent and quality of the reefs is considerably less than the extent and quality of 
reef located to the south of the pipeline; and 

> The soil conditions for suction anchors is considered to be of more beneficial character north of the pipelines.  
Also from a geohazard point of view the area north of the pipeline was preferred. 

3.3.3 Export cable  
The export cable will transport electricity from the Pilot Park to a landfall located along the coast at Peterhead.  The 
cable route will be located within the cable corridor illustrated in Figure 1-2 which was based on a near direct route 
between the Pilot Park and landfall.  The length of the export cable corridor will be 25 km to 35 km depending on 
the final location of the WTG Units, mooring configuration and arrangement of the inter-array cables.  The 
proposed route curves near Peterhead to avoid disposal areas near the landfall.  The outlet of the River Ugie and 
Buchanhaven Harbour limited the landfall area to the north.       

Both geophysical and geotechnical surveys were conducted along the cable route and within the Pilot Park area to 
optimise the best route with least amount of obstructions.  The detailed cable route was influenced by several 
factors from the surveys.  Some of these factors included: avoiding boulders, debris, and seabed features such as 
sand waves and ripples, Sabellaria and potential UXOs.  The soil conditions were also considered for trenching 
and cable routing through bedrock areas was avoided where possible. 

3.3.4 Cable landfall  
During the conceptual phase, initial site investigations and engineering identified two potential cable landfall 
options: 

> A Horizontal Directionally Drilled (HDD) landfall  from Barclay Park; or 

> A surface laid trench from Gadle Braes Promenade. 

Engineering and geotechnical investigations are still on-going in order to select the final cable landfall (however, 
the HDD option is the base case).  Therefore the Planning and Marine Licence applications submitted include both 
landfall options, which are described in more detail in the project description (Chapter 4). 

3.3.5 Onshore cable and switchgear yard  
The SSE substation at Peterhead Grange substation was selected because this is a connection point (substation) 
where both 33 kV and 132 kV are available.  This availability of 132 kV and 132 kV/33 kV transformers enables the 
project to connect at 33 kV and without having to strengthening the regional 33 kV distribution system.  

As part of the Project there is a need for electrical infrastructure to be provided in an onshore switchgear yard 
which will be located along the onshore cable route as close to the grid connection point at the Peterhead Grange 
Substation.  The preferred location for the switchgear yard is at the Balmoor Industrial Estate.  This site was 
selected as it is an area that is available for industrial use and it is located between the Peterhead Grange 
substation and the coastline.  Industrial locations/storage areas between Ugie Street and Wilson Street were also 
evaluated, but rejected as these locations require more construction work in Peterhead streets. 

3.3.6 Inshore assembly area  
The key aspect of the Project that has yet to be decided is the location of the deepwater inshore assembly area.  
This is an important aspect of the Project and allows for assembly of the WTG Units in a sheltered inshore 
environment, rather than this taking place at the offshore site.  Following this the assembled WTG Units will be 
towed to the Project site.  Two oil and gas operation sites on the west coast of Norway between Bergen and 
Stavanger have been identified as being suitable, with deep water very close inshore.  The selection of the inshore 
assembly area is expected to take place Q4 2015.   
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3.4 Mitigation through site selection and consideration of alternatives 
Given the detailed deliberation that has been offered to the site selection process, the present Project design is 
considered to be the most appropriate solution available.  It should be noted that mitigation has been applied where 
possible to this process through avoidance of specific sensitive receptors and the application of techniques for 
dealing with remaining constraints.  Detailed mitigation relating to specific receptors is outlined in individual ES 
chapters (Chapters 8 to 20). 
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4 PROJECT DESCRIPTION 

4.1 Introduction  
As previously described the only aspects of the Project subject to a statutory Environmental Statement (ES) are: 

> All aspects of the Pilot Park including the WTG Units, mooring lines, anchors, export and inter-array cables and 
any associated additional infrastructure e.g. temporary generators;  

> Export cable route; and 

> Approach to landfall. 

These elements of the Project are the main focus of the project description presented in this chapter of the ES. 

In addition to the offshore components described above the Hywind Scotland Pilot Park will also require: 

> A deep water inshore area for assembly of the WTG Units prior to their installation offshore; and 

> Onshore infrastructure landward of the export cable landfall to connect the Project to the electricity distribution 
network comprising an onshore cable route, switchgear yard and temporary works including (a) construction 
compound(s) and storage areas. 

These additional Project components / activities are subject to separate authorisation and will therefore not be 
included in the Marine Licence application for the Pilot Park.  However, information on these additional parts of the 
Project has been provided to set the context and for completeness of the overall Project description.        

HSL has adopted a Design Envelope approach during the Environmental Impact Assessment (EIA) to address 
elements of uncertainty associated with the on-going design of the Project.  The Project description provided in this 
chapter discusses the options and a series of parameters (minimum and maximum) for key aspects of the 
proposed Project, for which the significance of environmental effects have been assessed during the EIA.  A 
summary of these key Project parameters is provided in Table 4-2.   

4.2 Project timescale  
Figure 4-1 gives an indication of the timeframe over which the Project will be constructed and operated.  

Figure 4-1 Hywind Scotland Pilot Park Project time scales  
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4.3 Hywind Scotland Pilot Park Project components included in this EIA – offshore  

4.3.1 Hywind Scotland WTG Units  
Based on the Hywind Demo slender buoy (SPAR2) concept, the Hywind Scotland WTG Units consist of a steel 
tower and substructure partly filled with ballast water and solid ballast.  An illustration of the Hywind Scotland WTG 
Unit is provided in Figure 4-2 below. 

Figure 4-2  Illustration of Hywind Scotland WTG Unit (not to scale) 

 

 
The exact size of the Pilot Park will be dependent on the actual spacing between the WTG Units and location of the 
anchors and mooring lines.  However, it is expected that the total area of seabed that will be occupied by the 
turbine deployment area will be 15 km2.    

An example of the area of seabed occupied by the mooring system, anchors, inter-array cables and other 
associated cable protection is illustrated in the graphic on the following page.  This is a preliminary park layout with 
example of WTG locations, anchor locations and inter-array cable routing.  Final routing of cables and layout of 
anchors and WTGs will depend on several factors such as seabed conditions, obstacles on the seabed and 
operational needs.  The WTGs, mooring system and inter array cables will occupy an area of up to 15 km2. 

2 A tall vertically floating slender cylindrical buoy with a large draft.   
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4.3.2 WTG Unit layout and moorings  

WTG Unit layout  

The five WTG Units will be located between 800 m and 1,600 m apart and will be attached to the seabed by a 
three-point mooring spread.  Each WTG Unit will have three anchors.  In total there will be a maximum of 15 
suction anchors for the Pilot Park.  

Anchors   
The base case is for the WTG Units to be secured to the seabed using suction anchors (Figure 4-3).  The suction 
anchors are likely to have a maximum diameter of 7 m which corresponds to an estimated footprint of maximum 40 
m2 per anchor.  Suction anchors are designed such that 1 m of sand erosion/scouring is acceptable.  Base case is 
that no needs for rock dump around anchors to prevent scour.  However, due to the likely presence of mobile 
sediments in the area scour protection around the anchors may be required to some extent (e.g. rock dumping, 
mattresses).  The footprint of such scour protection is expected to extend no more than 15 m out from the anchor 
perimeter. 

Figure 4-3 Illustration of suction anchor 

 
Mooring lines  

The mooring lines are likely to consist of offshore grade mooring chains of 100 mm to 160 mm diameter.  The 
mooring chains will weigh approximately 200 - 550 kg/m (dry).  Heavy chain sections may also need to be attached 
to the chains as part of the mooring pre-tensioning arrangement as a substitute to using heavy clump weights.  The 
mooring radius per WTG Unit is expected to be in the range of 600 m – 1,200 m.  Mooring line arrangement and 
the size of the mooring chain is shown in Figure 4-4.  
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 Figure 4-4  Mooring arrangement and mooring chain 

 

4.3.3 Inter-array and export cables 

Inter-array cables  

The WTG Units will be connected by inter-array electric cables.  The section of inter-array cable running between 
each WTG Unit will lie on / or be buried within the seabed.  The cables  will be arranged in a ring circuit 
configuration where an inter-array cable will connect the first WTG Unit to the last WTG Unit to ensure operational 
flexibility and continued power production should any of the WTG Units be taken out of operation.   

There will be a maximum of five inter-array cables each of which will have a maximum length of 3 km.  The inter-
array cables will also need to utilise buoyancy elements to maintain location and configuration.  

Figure 4-5 illustrates the dynamic section of the subsea cable and how it is suspended in water.  This figure shows 
how the cable is laid in a “lazy-wave (s-shape), the purpose of the “s-shape” is to allow the floating structure to 
move without stretching or snapping the cable.  The cable will touchdown on the seabed approximately 250 m from 
the substructure. 

From the seabed, close to the bottom touchdown, a small anchor will be used to stabilise the cable.  Then there is 
a section of the cable where buoyancy elements are installed and possibly also a bend stiffener3.  These buoyancy 
elements lift the cable from the seabed and suspend it in the water well below the sea surface.  There is a cable 
section without buoyancy elements where the cable drops towards the seabed, before the cable rises and is pulled 
into an I or J-tube (through a bellmouth or bend stiffener).  The base case for the project is to connect the cable to 
the floating WTG via an I or J-tube on the outside of the substructure (Figure 4-5).   

Inter-array cable details         

The inter-array cables will have a transfer voltage of 33 kV.  Electricity will be transmitted as Alternating Current 
(AC) at 50 Hz.  The cables, which will be armoured, will be approximately 0.5 m in diameter. 

The cables will consist of three core cables with armour around each.  These cables are expected to be a 
maximum of 3 km in length.  They may be buried, rock-dumped (up to 7.5 km) or laid on the seabed.   

3 A bend stiffener is a stiff rubber (or similar material) that makes the cable stiffer, it is often cone-shaped so that it is stiffer at one end than the 
other end. 
 
Hywind Scotland Pilot Park Project  – Environmental Statement 
Assignment Number: A100142-S35 
Document Number: A-100142-S35-EIAS-001-001 4-5 

 

                                            



 
 

Figure 4-5 Schematic of the attachment of the inter-array cable to the WTG showing lazy wave 
configuration 
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Export cable       

The export cable will also be AC transmission with a transfer voltage of either 33 kV.  The export cable is expected 
to be the same size as the inter-array cables (maximum 0.5 m diameter) and will also be armoured.  The export 
cable is expected to terminate on one of the WTG Units. 

The export cable will transport electricity from the Pilot Park to a landfall located along the coast at Peterhead.  The 
cable route will be located within the cable corridor illustrated in Figure 1-2.  The length of the export cable will be 
25 km to 35 km depending on the location of the WTG Units, mooring configuration and arrangement of the inter-
array cables.  A preferred cable route has been identified (Figure 1-2). 

The export cable will be buried within a trench which will be up to maximum 6 m wide and up to 1.5 m depth.  

Depending on seabed conditions along the export cable corridor it may not be possible to bury the full length of 
cable to the desired depth.  Where it is not possible to bury the cable, rock dumping, mattresses or sand / grout 
bags may be required to protect the cable.  As a worst case it is assumed that a maximum of 2 km of cable may 
require protection.   

Cable crossings  

In the export cable corridor and the proposed turbine deployment area there are active and inactive cables which 
may need to be crossed.  The owners for all the cables have not been identified.  If the cables owned by BT are 
crossed, the crossing will be handled in accordance with specific cable crossing procedures provided by BT.  
Cables which are inactive and for which the owner is unknown will be treated as if they are active.  Cable crossings 
are expected to comprise a rectangular rock berm 15 m by 24 m. 

4.3.4 Appearance of WTG Units  
The sections of the Hywind Scotland WTG Units located above sea surface will be pale grey with a semi-matt finish 
to blend in with the local seascape.  For the purposes of navigational safety, the upper parts of the WTG Unit 
substructure (at sea level) and splash zone will be painted yellow to provide increased visibility to shipping.   
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4.3.5 Lighting and navigational marking 
Each of the WTG Units will be equipped with navigational lights for marine operations and aviation that will 
automatically turn on in the dark.  All navigation aids and aviation lighting will be installed in accordance with 
MGN371, advice from Northern Lighthouse Board (NLB) and guidance from NATS provided during consultation.  
The Pilot Park will also be marked on navigation charts.  

4.3.6 WTG Unit ballast 
Each WTG Unit contains one internal ballast tank that will contain both solid ballast (some of which may be 
permanent) and ballast water.   

Solid ballast will consist of high density aggregate e.g. high density concrete, slurry of iron ore or equivalent.  The 
total ballast required for each WTG Unit is approximately 8,000 tons which would be split between a solid part and 
water.  The percentage split and type of ballast material is subject to further design optimisation. 

The ballast water will typically be dosed with lye, NaOH, giving a pH value above 10.5.         

4.3.7 Antifouling and corrosion 
The corrosion protection of the external underwater substructure shall be a combination of cathodic protection and 
coating and follow standard offshore standards and guidance.  Protection may vary between different parts of the 
structure. It may also be necessary to coat the internal welds located above the ballast water.  Corrosion 
protection, including extent of coating, will be subject to further detail design.        

4.3.8 Power requirements  
During hook-up and offshore commissioning a small portable diesel generator may be required, e.g. to provide 
power to WTG systems, cranes and tools.  This will be located on the WTG Units and is most likely to be positioned 
on the access platform (above sea level).  Alternatively, it could be placed inside the substructure.  Once 
operational, the WTG Units will generate their own power and during low wind periods will draw power as required 
from the onshore grid through the export cable.  The WTG Units also have their own emergency power supply 
based on battery powered UPS’s, but if grid connection is lost for a prolonged period of time (e.g. damaged export 
cable), a portable diesel generator may be required to be installed on the WTG Units.  

4.3.9 WTG transformers 
Depending on the WTG supplier, the WTG Unit transformer may be a liquid filled transformer.  The transformer 
fluid will be bio-degradable with a high fire point4 that is suitable for offshore wind farms. 

4.4 Construction phase – offshore  

4.4.1 Pilot Park mooring system installation  
It is anticipated that the mooring system consisting of suction anchors and mooring chains will be pre-installed prior 
to inter-array cable installation and towing of the preassembled WTG Units to the site. 

The method to pre-install suction anchors (base case mooring system) would be for the anchors to be lowered into 
the water, together with the lower mooring chain, from an offshore construction vessel onto the seabed using a 
crane.  An ROV would be deployed to monitor touchdown on the seabed.  Once touchdown is complete, suction 
pumps will be activated to create a minor vacuum within the anchors and force them into their installed positions.  
Once the anchors are installed the lower mooring system comprising between 150 m and 600 m of mooring line will 
be laid and later lowered to the seabed with a subsea retrieval system.              

4 Temperature at which a substance ignites.    
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For installation purposes, the retrieval system will most likely be a buoy restricted to floating approximately 10 m 
above the seabed for pick-up by ROV, or a pennant wire that can be retrieved using a grapple on seabed.  

The anchors and lower mooring lines will be installed in the Pilot Park at least four weeks (and possibly up to 18 
months) before installation of the WTG units depending on timescales and suppliers.              

It is anticipated to take up to 12 hours to install each anchor and another 12 hours for mooring chain lay, pre-
tensioning, seabed abandonment and post-lay survey.  Assuming the installation of 15 anchors for the whole Pilot 
Park it is expected that anchor installation will take approximately 15-20 days including possible waiting on 
acceptable installation weather conditions.  In addition, the vessel will most likely have two returns to port to 
retrieve more anchors.  Transit time will depend on from which port the anchors have to be shipped.   

4.4.2 WTG Unit mooring 
On arrival of the WTG Unit an installation vessel (light sub-sea construction vessel, anchor handler or PSV with a-
frame) will retrieve the pre-laid mooring line from the seabed using an ROV and, connect the upper mooring line 
with the pre-laid lower mooring system.  The connection will be made on the deck of the installation vessel with the 
two lines secured in shark jaws.  

After connection of the first mooring line the second mooring line will be connected in a similar manner after 
transferring the upper mooring line from the 1st assisting tug (ocean going tug) to the installation vessel.  

The third mooring line will be connected to a forerunner through a Fairlead Chain Stopper towards the vessel winch 
wire.  The vessel will heave the winch wire until the chain is connected and tensioned to design pretension value.  
This process is shown below in Figure 4-6. 

Figure 4-6  WTG Unit mooring process 

 
For the operation the primary tug and the installation vessel may be the same vessel. 

The connection of the WTG Unit to the mooring lines is expected to take approximately 8 hours per line (i.e. 24 
hours per WTG Unit).  The tugs will be relieved and start their return transit after handing over their lines to the 
installation vessel.   

4.4.3 Fabrication, storage and installation of power cables 
The export and inter-array cables will be manufactured at a cable manufacturer’s facilities.  From the facility (or 
other temporary storage location) the cables will be loaded onto a cable installation vessel and installed.  If the 
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cables are to be stored after manufacturing it is anticipated that this will be done onshore at the manufacturer’s 
facility or floating on a barge at a floating storage site. 

The inter-array cables will be installed from an installation vessel with a cable carousel and will be wet stored5 with 
a retrieval system prior to connection to the moored WTG Units.  The retrieval system will be a submerged buoy 
just above the seabed with an approximate footprint of 5 m by 5 m.       

It is anticipated that the export cable will be installed before the WTG Units are moored in the Pilot Park.  The 
export cable will, most likely, be laid in a seaward direction from the landfall to the turbine deployment area.  The 
end of the cable will be wet-stored with a retrieval system, possibly consisting of a buoy on the sea surface or just 
above the seabed.  

The static parts of the export cable will be buried using a vessel with specialist cable burial equipment such as jet 
trenchers and mechanical trenchers.  The final method of cable installation will depend on seabed conditions along 
the export cable route.  The cable may be wet stored on the seabed for up to 18 months prior to connection.         

Normal cable laying speed is 4 - 6 km/24 hours.  Expected export cable laying duration is therefore expected to be 
5 - 8 days.  Trenching may take 8 - 12 days without problems.  If an alternative protection method will be mobilised, 
this will be a separate campaign most likely using a different type of vessel.  The overall duration of export cable 
installation is therefore expected to last 2 to 3 weeks subject to no operational problems.   

Installation of the inter-array cables could take between 10 and 15 days. 

4.4.4 Cable landfall 
The cable landfall will be located north of Peterhead harbour and there are currently two options for the location 
and method of the installation of the cable landfall (see Figure 1-2): 

> Option 1 (base case) - Horizontal Directional Drilling (HDD) from Barclay Park; and 

> Option 2 - Surface laid trench from Gadle Braes Promenade. 

Although the majority of the activities associated with each of these options will take place onshore, both options 
include some activities which take place below the Mean High Water Spring (MHWS) mark and therefore need to 
be licenced under the Marine (Scotland) Act 2010.   

The HDD cable landfall, although primarily an onshore activity, does include excavation of rock beneath the 
seabed.  The profile of the drilled hole is based on an exit point approximately 10 m below Lowest Astronomical 
Tide (LAT).  At seabed breakthrough it is anticipated that a small amount of rock (approximately 4 m3) and drilling 
fluid will be discharged.  

Surface laid landfall will involve the installation of the cable across the foreshore in a surface laid duct which will be 
weighted down with clump weights and concrete mattresses.  The cable duct will be approximately 400 mm in 
diameter and the concrete mattresses assumed to occupy an area of up to 4 m wide. 

A full description of the cable landfall installation activities is provided in Section 4.8. 

4.4.5 Commissioning of WTG Units 
Commissioning will be performed inshore after assembly to as large extent as practicable possible.  However some 
final commissioning of the WTG Units will be required offshore.  This will take place after the mooring lines and 
inter-array cables have been connected, and after the export cable has been hooked up and connected, prior to 
livening up the system to start testing.  The duration of these activities and the amount of commissioning that will 
be required will, to some extent, depend on choice of WTG supplier. 

5 Cable end will be protected so that it can be stored underwater until connected to a WTG Unit.   
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4.5 Operational phase – offshore  
The Pilot Park is expected to generate 75 - 150 GWh/year (depending upon the WTG selected).  The WTG Unit 
substructure, moorings and cables will be designed for an operational lifetime of at least 20 years.  After the 
operational period, the Pilot Park could be decommissioned, replaced or continue to operate, subject to appropriate 
consent(s).    

The WTG Units will be connected to shore by fibre optic communication in the export cable bundle.  This will 
ensure communication with the WTG Units and data transfer so that the WTG Units can be remotely controlled and 
monitored via the control and monitoring system(s).  The onshore control room will either be co-located with other 
Statoil facilities or with a third party. 

During normal operations the WTG Units will shut down according to pre-defined rules and algorithms related to 
wind speeds and error alarms.  Manual control is available and will be used when needed (e.g. during service and 
maintenance).  Operating modes are indicated in Table 4-1 below. 

Table 4-1 Typical Project operating modes 

Operating mode Rotor – Nacelle Assembly (RNA) and blade conditions 

Wind speed at which WTG Units will standstill 
(due to low wind) 3 - 4 m/s 

Capacity  6 MW 

Blade conditions when WTG Units are in 
standstill (due to low wind) 

RNA in idling position.  Blades will be pitched out of the wind (feather 
position), unlocked and free to idle.  RNA yaw function is deactivated so that 
rotor is not necessarily turned up against the wind.  Idle speed will not be 
very appreciable. 

Wind speed at which WTG Units will operate 3 - 25 m/s (However, pending decision on WTG supplier, it may be possible 
to operate at higher wind speeds than 25 m/s) 

Blade conditions when WTG Units are 
operational 

RNA will be positioned against the wind and the rotor will be steadily working 
4-13 RPM, depending upon wind speed and WTG supplier/model.  

Wind speed at which WTG Units will shut 
down 

The WTG units will typically shut down at speeds greater than 25m/s.  
However, it may be possible to increase the operational wind speed upper 
limit.  

Blade conditions when WTG Units are shut 
down (due to high wind speeds) 

Blades will be pitched out of the wind, unlocked and free to idle.  RNA yaw 
function is activated so the rotor is turned in a favourable position towards 
the wind. Idle speed is slow, but may be noticeable. 

Blade conditions when WTG Units are in 
standstill (due to maintenance) 

Blades will be pitched and RNA yaw function is deactivated.  Rotor will be 
locked before entering the hub, and blades shall be locked if maintenance 
work is done to blades/pitch system. 

4.5.1 Lubricants and liquids  
The WTG Units may contain moderate quantities of liquids in the auxiliary and electrical systems.  As this is 
dependent on the actual turbine selected, the following fluids and indicative quantities (per WTG Unit) may or may 
not apply:  

> Hydraulic fluid for pitch actuators, brakes and locks: 

o Typically < 1 m3  
o Usually a high quality 32 grade synthetic or mineral based hydraulic oil. 

> Coolant for generator and converters and transformer: 

o Quantity dependent on type of turbine; typically around 1 m3  

o Usually a 30/70 water/glycol mixture, as arctic conditions do not apply. 
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> Transformer liquid (Synthetic ester): 

o Typically 2 m3  

> Small oil quantities in self-contained units, e.g. yaw gears: 

o Rarely amounts to a total of more than 0.1-0.2 m3 

o Usually a 320 grade synthetic or mineral based EP/gear oil 

Lubricants and liquids (including hydrocarbons) associated with the temporary diesel generators will also be 
present at those times when the generators are installed on the WTG Units.  Replacement of consumable liquids 
(e.g. fuel) associated with these temporary generators will be undertaken by vessel. 

4.5.2 Maintenance activities  
Maintenance and inspection activities will be performed after the WTG Unit in question has been shut down.  
Boarding of the units will most likely be undertaken by boat, but helicopter could potentially be an option.  Transfer 
of personnel by boat will be via the boat landing and ladders on the substructure, while the use of helicopter will 
hoist personnel directly onto the nacelle.  

The WTG Units are expected to be serviced on an annual basis using crew transfer vessels and standard tools.  It 
is assumed that the duration of servicing activities will be approximately 50 and 70 hours per year.  Oil change will 
be performed at planned intervals for different systems (typical intervals is two to five years).    

Inspections of inter-array and export cables, moorings and substructure will normally be performed at intervals of 
one to four years using vessels with Remotely Operated Vehicles (ROVs).  To allow for adequate inspection, 
biofouling may also have to be removed from the substructure, cables and mooring lines. 

In addition to scheduled services it is assumed that the WTG Units on average will require ten unforeseen visits per 
unit per year for corrective actions.  Frequency of these corrective services will vary over the life time of the Project 
but in total for the 5 turbines could range 25 to 100 days per year.   

Exchange of large components could occur and equipment failures may (in extreme events) require a new nacelle, 
blade or rotor. The WTG Units can be disconnected and towed to shore to allow more efficient working in sheltered 
waters if offshore lifts are hindered by waiting on weather.  Offshore lifts would require a crane vessel, while the 
tow-in solution is foreseen to require tug boat(s), anchor handling vessel(s) and a crane vessel/barge.  The Pilot 
Park will continue to operate in the situation where a WTG Unit has been removed.    

4.6 Decommissioning phase – offshore  
Decommissioning of the floating WTG Units will follow the same relative sequence as construction, but will occur in 
reverse.  The mooring lines will be disconnected and removed (to an extent which is practically and 
environmentally sound).  The WTG Units will be towed back to a near shore location where they will be dismantled.  
Every attempt will be made to remove all deposits that have not been buried. 

4.7 Design Envelope for offshore Project components  
Table 4-2 below provides a summary of the key parameters comprising the Design Envelope for the offshore 
components of the Hywind Scotland Pilot Park Project.  These components are located within the ‘Project area 
which is defined as the proposed offshore turbine deployment area and the export cable corridor.  The term ‘Project 
area’ is referenced throughout the topic specific impact assessments.  The project component parameters provide 
the basis for the specific Design Envelope parameters to be assessed as part of the impact assessment for the 
individual EIA topics. 
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Table 4-2 Pilot Park and export cabling parameters (in the Project area up to MHWS) 

Project component  Project Parameter Parameter range / description 

Pilot Park 

Operational power 75 – 150 GWh / year 

Agreement for Lease (AfL)  25 years 

Installation period  21 months (Q1 2016 to Q3 2017)  

Commissioning  2017 

Operational life  20 years  

Pilot Park layout 

Spacing between WTG Unit 800 – 1,600 m 

Sea surface occupied by WTG Units 4-5 km2 

Area occupied by anchors, moorings 
and WTG Units (based on indicative 
layout) 

7.5 km2 

Seabed area occupied by anchors, 
moorings, WTG Units and inter array 
cabling 

Up to 15 km2 

WTG Units 

Number 5  

Capacity 6 MW  

Design life 20 years 

Annual production per WTG Unit 15 – 30  GWh 

Operational draught 70 – 82 m 

Top head mass (rotor & nacelle) 310 – 420 tonnes 

Displacement  11,500 m3 – 13,500 m3  

Air gap (Mean Sea Level to blade tip) 22 m (minimum)   

Water depth within Pilot Park 95 m to 120 m 

Colour Pale grey semi-matt finish with sections in splash 
zone and above yellow 

Lighting Still to be confirmed 

Wind speed at which WTG Units will 
standstill (due to low wind) 3 – 4 m/s 

Operational wind speed 3 – 25 m/s 

RPM during operation 4 – 13 RPM 

Hub height 80 – 104 m above MSL 

Rotor diameter 154 m 

Height to tip of rotor blade 140 – 181 above MSL 

Swept area 18,627 m2 (π*772) 

Blade width  4 – 5.5 m 

WTG Unit substructure 
Diameter Maximum 15 m 

Steel weight 1,700 - 2,500 tonnes  
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Project component  Project Parameter Parameter range / description 

Plate thickness 40 - 130 mm 

WTG Unit mooring 
system 

Mooring spread 3 point 

Number of anchors per WTG Unit 3 (15 for whole park)  

Anchor type Suction anchors (base case) 

Footprint of each anchor Maximum 40 m2 (based on maximum diameter of 7 
m) 

Scour protection around anchor (if 
required) 15 m from anchor perimeter  

Total anchor footprint including scour   900 – 1,000 m2 per anchor  

Total footprint for all anchors (based 
on maximum of 15 anchors)  Approximately 15,000 m2 

Mooring line composition Base case is 100 - 168 mm chain 

Length of mooring line left on the 
seabed attached to the anchor prior 
to WTG unit installation 

150 – 850 m 

Radius of mooring lines from centre 600 – 1,200 m 

Inter-array cables 

Number 5 (maximum)  

Length of each cable 3 km (maximum)  

Total length of cable where protection 
(rock dumping etc.) will be required 7.5 km (maximum)  

Stabilisation method to be used if 
required burial depth cannot be 
achieved 

Rock dumping, mattresses or sand/grout bags. 

Cable diameter 0.5 m diameter (maximum)  

Transmission AC at 50 Hz 

Rating and transfer voltage 33 kV 

Position on seabed 
Buried or surface laid.  The base case is to surface 
lay the inter-array cables  

Burial depth, if an option, up to 1.5 m  

Distance from turbine where cable 
hits the seafloor 250 m from substructure 

Period in wet store Up to 18 months 

Cable crossings Rectangular rock berm no larger than 15 m x 24 m 

Export cable offshore 

Corridor length 25 – 35 km 

Diameter of cable 0.5 m diameter (maximum) 

Cable trench dimensions  Maximum 6 m 

Burial depth Up to 1.5 m 

Method of cable burial Jet trenchers and mechanical trenchers (plough). 
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Project component  Project Parameter Parameter range / description 

Stabilisation method to be used if 
required burial depth cannot be 
achieved 

Rock dumping, mattresses or sand/grout bags. 

Length of cable sections where 
protection (rock dumping etc.) will be 
required  

2 km (maximum)    

Transmission type AC at 50 Hz 

Rating and transfer voltage  33 kV 

Period in wet store Up to 18 months 

Cable crossings Rectangular rock berm no larger than 15 m x 24 m 

Export cable route 
intertidal 

Corridor length 200 m 

Cable duct width 4 m 

Method of cable installation  Surface laid in the duct weighted down with clump 
weights and mattresses 

Vessels and timescales  

Anchor and mooring installation 

1 anchor handler vessel and light subsea 
construction vessel or similar 

12 hours per anchor, 2 – 3 week duration  

Anchors and lower mooring installed 4 weeks to 1 
year before installation of WTG Units   

Inter-array cable installation 1 installation vessel and 1 crew transfer vessel 
10 to 15 days 

Hook up and mooring of WTG Units 
1 light subsea construction vessel and 2 ocean 
going tugs  

24 hours per WTG Unit, 1 week duration 

Export cable installation 
1 cable lay vessel and 1 trenching vessel 

5 to 8 days installation   

Export cable trenching  
1 cable trenching vessel  

8 to 12 days 

Duration of total export cable 
installation   2 to 3 weeks 

Liquid inventory  

Blade pitch  per WTG Unit: < 1m3 high quality 32 grade synthetic 
or mineral based hydraulic oil 

Cooling system   per WTG Unit: 1 m3 of 30/70 water glycol mixture  

Lubrication  per WTG Unit: 2 m3 of transformer liquid and 0.2 m3 
of 320 grade synthetic or mineral based EP/gear oil   

Temporary diesel generators Approximately 1,000 litres per generator 
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Project component  Project Parameter Parameter range / description 

Operation and 
maintenance 

Export cable inspection  
Inspection every 1 - 4 years by supply vessel with 
an ROV.   

Each inspection to take 1 - 4 days 

WTG Units  

Annual service 

1 crew transfer vessel  

50 to 70 hours per year  

Substructure, moorings and inter-
array cables 

Inspection every 1 - 4 years  

1 crew transfer vessel and 1 supply vessel with 
ROV  

1 day duration for each 

Unforeseen visits  
10 per WTG per year for corrective actions  

25 to 100 days per year 

WTG Units   Un-hooked and removed 

4.8 Other Hywind Scotland Pilot Park Project components  
Other components of the Project are outlined briefly below.  It is not necessary to consent these activities under the 
requirements of the EIA Regulations or the Marine (Scotland) Act (2010) and Marine and Coastal Access Act 
(2009); however details have been provided for information to provide a full overview of the Project and provide 
context for the EIA of the offshore Project components.  

4.8.1 Pre-assembly activities 
The main pre-assembly activities are as follows: 

> Manufacture of WTGs - the WTGs will be procured from a WTG supplier and are expected to be delivered 
dockside at the supplier’s fabrication facilities; 

> Fabrication of towers – the base case is that the towers will be fabricated in three sections, where the two upper 
sections will be fabricated by a typical tower fabricator and the lower section in the same location as the 
substructure.  All the sections will be transported to the assembly site and assembled together with the WTG 
onshore; 

> Fabrication of WTG Unit substructures - substructures will be fabricated at existing facilities (fabrication yard).  
After fabrication, the substructures will be transported (most likely by tug) from the fabrication yard to the 
inshore assembly site; and 

> Arrival and storage of bulk ballast - substructures will require between 25,000 and 35,000 tons of bulk ballast for 
all 5 WTG Units.  The bulk ballast will be transported to the inshore assembly site on barges or using bulk 
carrying ships. 

4.8.2 Assembly of WTG Units 
The assembly of the WTG Units involves the mounting of the assembled WTGs and tower onto the upended and 
ballasted WTG substructure.  During this operation sea water is pumped into the substructure to allow it to float and 
go from a largely horizontal orientation to a vertical position.  Further ballasting in the form of the addition of bulk 
ballast will also be required.  The WTG Unit is then lifted onto the substructure by a heavy lift vessel.  These 
assembly and upending activities will be executed at an inshore location on the west coast of Norway. 

The assembly site will need to fulfil two purposes: 
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> Act as an onshore support base for operations including provision of storage facilities for WTG components, 

tower components, mooring system components, WTG substructures and bulk ballast.  It will also need to 
house contractor facilities including accommodation and cranes. 

> Provide an inshore floating storage area for fabricated, but not yet upended (and ballasted) WTG substructures. 

Estimated timescale for activities at the assembly site are:  

> Storage of fabricated sub-structures at assembly site (onshore staging site) prior to assembly = up to 6 months.   

> Upending ballasting and assembly of WTG Units = up to 60 days; and 

> Length of time assembled WTG Units to remain at assembly site prior to towing = 1 to 8 weeks to finalise 
commissioning. 

4.8.3 Transport to Pilot Park 
After assembly at the deep water inshore location the WTG Units will be transported to the Pilot Park for installation 
and final commissioning.  WTG Units will most probably be towed to site at the operational draught of 
approximately 76-80 m.  Towing speed is likely to be between 2.5 - 3.5 knots. 

4.8.4 Onshore project 
This section of the project description provides an overview of the proposed onshore activities associated with the 
Project.  The onshore infrastructure requirements for the Project are small scale and consist of an underground 
cable and switchgear yard located between the cable landfall and the existing Peterhead Grange Scottish and 
Southern Energy (SSE) Substation where the project will be connected to the electrical distribution network.  The 
onshore components are located within ‘brownfield’ sites; are summarised below and illustrated in Figure 4-7: 

> Cable landfall (landfall location and method of bringing cable ashore) of which there are currently two options; 

> Cable route; and 

> Switchgear yard. 

Cable landfall  

There are currently two options for the location and method of the installation of the cable landfall: 

> Option 1 – Base case - Horizontal Directional Drilling (HDD) from Barclay Park; and 

> Option 2 - Surface laid trench from Gadle Braes Promenade. 

Any equipment to be used in the construction of the landfall site will be transported to site with the use of low 
loading Heavy Goods Vehicles (HGVs).  If overwater operations are required these will be conducted from a cable 
laying vessel and possibly also a shallow supply vessel.  

It is anticipated that cable landfall installation will take place between the months of May and September.  Following 
installation, routine inspections and repair would take place throughout the project operational phase, particularly 
for the surface laid option. 

Cable Landfall Option 1 Horizontal Directional Drilling (HDD) from Barclay Park 

HDD landfall installation involves the positioning of a drilling rig and other HDD units on land.  A drilling technique is 
then employed allowing cables and/or ducts to be installed beneath obstructions.  The proposed compound 
location for the HDD equipment is within Barclay Park and its location illustrated in Figure 4-7.   

Barclay Park has enough flat land to house the drilling rig and all associated compounds/storage.  During the 
drilling operation and cable installation the Project will aim to reduce use of and impact on the football pitch as 
reasonably as possible.  The area around Barclay Park provides good access routes to the site and the location 
ties in well with the onshore cable routes.  The location of the park also means the drilled borehole can be directed 
out to sea without going under any private land. 
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Figure 4-7 Overview of onshore infrastructure 
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A number of additional temporary works may be required: 

> Use of the football pitch to store strung ducting; 

> Widening the entrance to the park; and 

> Construction of a temporary access road in the park. 

The topsoil on site will be stripped back and stored to prepare the temporary works area.  The site will be reinstated 
once HDD operations are completed and the cable construction area installed.   

The profile of the drilled borehole is based on an exit point approximately 10 m below Lowest Astronomical Tide 
(LAT).  At the seaward end of the borehole the exit point will be located in an area were the rock face is assumed 
to be covered by approximately 1 m of sand which may temporarily be removed and prepared for cable installation.  
The total length of the borehole will be approximately 700 m or less and the diameter approximately 500 mm.  The 
exit point will be approximately 22 m lower than the entry point.  The drilling profile will clear road services and the 
sea wall foundations. 

Directional drilling is carried out using a drilling fluid, typically bentonite, to lubricate the drilling process.  All drill 
cuttings and associated drilling fluids are inert.  Much of the equipment present on the site is to manage the drill 
fluid and cuttings which are returned to shore.  Drill cuttings returned to shore will be recycled or disposed of 
subject to consultation with the Scottish Environment Protection Agency (SEPA).  Some drilling fluid / cuttings will 
be lost to sea at the offshore end of the borehole during seabed break through. 

Once drilling is started it is a continuous process and a 24 hour a day operation is required.  Noise from the drilling 
rig and ancillary equipment will be kept below levels set under the conditions of consent for daytime and night time 
activity.  For safety reasons the HDD compound will be lit during the hours of darkness.  The floodlights will be 
designed to minimise lighting spread. 

A fuel tank will be required for the HDD operation.  Appropriate procedures will be in place to ensure safety and 
minimal risk of pollution at all times whilst refuelling HDD equipment.  

The HDD and cable pulling activities are planned to be performed between May and September.  The drilling 
(reaming) period itself is very much dependent on ground and weather conditions.  

Both the supply vessel and cable laying vessel will be fixed in position by spuds or anchors during operations.  
Diver support may also be required. 

Potential damage/impact to the existing seawall from HDD will be prevented by ensuring that the drill profile is at an 
oblique angle and at a sufficient distance from the seawall to provide clearance below the wall.  

Cable Landfall Option 2 surface laid trench from Gadle Braes Promenade 

The location of the site for the surface laid trench is influenced by the onshore cable route and the width of the 
promenade.  The width of the grass verge at the proposed location Figure 4-7 is approximately 17 m and drops 2.4 
m.  Under this option the cable will be installed in a surface laid duct which will be weighted down with clump 
weights and concrete mattresses.  The cable duct will be approximately 400 mm in diameter and the concrete 
mattresses assumed to occupy and area of up to 4 m wide.  The export cable will be connected to the onshore 
cable in a cable jointing pit immediately behind the sea wall.   

There may be a requirement to construct an additional access ramp to facilitate access to the promenade.  Access 
to the offshore trenching area will require a barge and use of the local harbour.   

A storage area for equipment may be required to be installed on public land at the Gadle Braes promenade and in 
Barclay Park. 

Surface laid installation activities will only take place during daylight hours and is expected to be performed during 
the summer season.  The installation period will very much depend on ground and weather conditions. 

Breaking through the sea wall is required in order to insert the duct.  To prevent further damage to the seawall that 
flanks the opening, temporary protection may be used to limit exposure to the coast.  The wall may also need to be 
propped up or the ground shored up to limit the risk of the wall collapsing. 
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Jointing bays  

For both cable landfall options jointing bays will be installed to enable connection of the marine (export) cable with 
the onshore cable.  Jointing bays are usually concrete-lined structures, accessed through a manhole cover and are 
expected will be 1.5 m deep, 2 m wide and 3 m long.   

The precise location of the jointing bays is not yet known, but it is anticipated that for the HDD option there will be 
up to 4 jointing bays located at the landfall at Barclay Park, close to the bowling green, along Ravenscraig Road 
and adjacent to the cemetery.  For the surface laid option there will be a jointing bay close to the landfall at Gadle 
Braes promenade. 

Cable route 

The onshore cable route (Figure 4-7) will extend landward from the proposed landfall to the point of connection to 
the grid at Peterhead Grange SSE Substation and is not expected to be more than 3 km in length. 

Once the cable has been brought ashore, the preferred method of installation will be to install the cable within the 
existing road network (or other non-‘green-field’ areas) using open trench cable burial techniques.  It is anticipated 
that trenches will be approximately 800 mm wide and 1,500 mm deep. 

A temporary compound/storage area will be required along the cable route.  It is expected that this area will be 
approximately 65 m wide and 75 m long.  Installation is expected to take approximately 36 weeks and will take 
place mainly during daylight hours.  For operations where swift execution is desirable, for example crossing of 
heavily trafficked roads or where utilities need to be disconnected, 24 hour construction or night only construction 
may be implemented. 

Switchgear yard 

As part of the Project there will be a need for electrical infrastructure to be provided in an onshore switchgear yard 
which will be located along the onshore cable route.  The preferred location for the onshore switchgear yard is 
close to the Peterhead Grange Substation in the Balmoor Industrial Site (Figure 4-7).   

The overall footprint of the switchgear yard will be less than 3,500 m2 and the main building less than 8 m in height. 

A storage/laydown area, less than 1,000 m2, will be required for the duration of the construction and will be 
contained within the switchgear yard footprint.  Construction of the yard is expected to take between 4 – 10 months 
and construction activities will take place during daylight hours only. 
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5 ENVIRONMENTAL OVERVIEW 

5.1 Introduction 
This chapter provides an overview of the environment in which the Project will be developed.  More detailed 
descriptions of specific aspects of the environment are detailed in the individual topic-specific chapters of the ES 
(Chapters 8 - 20). 

5.2 Physical characteristics 

5.2.1 Offshore 
In terms of climate, winds in the region generally predominate from the southerly quarter although weather from the 
north northeast is not infrequent.  The wave climate in the AfL area is dominated by waves from the north (with a 
significant swell component originating in the Norwegian Sea) and to a lesser extent from the south.  Mean wave 
heights peak in winter around January, but extreme waves are likely from October to March.  The majority of 
significant wave heights at the site are less than 4 m. 

The main axis of tidal flow is aligned south to north parallel to the coastline, flooding to the south and ebbing to the 
north.  The tidal range at the AfL area is approximately 2.4 m at springs and 1.6 m at neaps.  Tidal streams attain a 
maximum spring speed at the surface of approximately 1.3 m/s (2.5 knots), speeds reducing with depth in close 
proximity to the seabed. 

The AfL area is situated in the Buchan Deep in the northern North Sea, approximately 25 km due east of 
Peterhead.  Within the AfL area water depths range between approximately 98 m and 117 m, becoming deeper 
from north to south.  Along the export cable corridor between the AfL area and landfall in Peterhead, the seabed 
shelves very gradually to a depth of 20 m less than 1 km from the landfall, after which the seabed gradient 
becomes steeper towards the shore. 

The seabed within the turbine deployment area comprises mega-rippled silty sand and gravel, overlain with 
scattered boulders.  This same seabed type extends west along the deeper offshore end of the export cable 
corridor, although the mega-ripples become smaller and fewer towards the coast.  Approximately 5 km from 
landfall, the frequency of boulders and till on the seabed increases towards the shore, until within approximately 1 
km of landfall (and water depths of less than 20 m) the seabed consists almost entirely of outcropping bedrock.   

Sediment sampling and analysis for hydrocarbons, metals and tributyltin indicates that there are no areas of 
contamination present in the AfL area or along the cable export route.  However, the export cable corridor passes 
close to three dredge disposal sites, approximately 3 km from shore.  Recent Marine Scotland monitoring data 
indicate that although sediments in the disposal sites do slightly exceed some of the guidance/standards for 
arsenic and organotins, such residual contamination is not significant.   

5.2.2 Landfall 
The coastline within the landfall area comprises rocky cliffs and sand dunes.  The cliffs to the south of Peterhead 
are composed of granite, and are extremely resilient to marine erosion and provide little input of beach material.   

Around Peterhead the net littoral drift direction is variable, as northward wave-induced drift is generally cancelled-
out by southward tidal currents. 

The shoreline at the cable landfall site is a rocky shelf with pockets of coarse gravel/cobbles/boulders that extends 
out from the base of a concrete seawall. 
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5.3 Biological characteristics 

5.3.1 Seabed 
Video surveys of the AfL area in the Buchan Deep recorded the biotope “circalittoral fine sand”, characterised by a 
poorly developed epifauna with sparse hermit crabs and brittle stars (Ophiura sp.), as well as hydroids and 
anemones on the scattered cobbles.  The main infaunal species here were the polychaetes Scoloplos armiger, 
Spiophanes bombyx and Owenia fusiformis, the brittle stars Amphiura filiformis and Ophiura affinis and the 
burrowing sea urchins Spatangus sp. and Echinocyamus pusillus.   

The occasional patches of boulders and mixed sediment supported a raised diversity of epifaunal species including 
shrimps, sponges, sessile cnidarians and occasional aggregations of sandy tubes of the polychaete Sabellaria 
spinulosa.  S. spinulosa coverage on the seabed in these locations was low, patchy and small in extent.  These 
areas were classified as the biotope “Offshore circalittoral mixed sediment” and are not likely to qualify as Annex I 
biogenic reef structures.  However, small S. spinulosa aggregations corresponding to possible Annex I S. spinulosa 
reef were found across the offshore end of the export cable route, approximately 21 km from landfall, and also at 
one smaller location approximately 8 km from landfall. 

Within 2.5 km of the landfall, the seabed within the cable corridor changes from the predominantly sandy 
sedimentary environment with occasional boulders found offshore to one that is a mosaic of boulders and sand.  
The boulders support epifaunal encrusting communities characterised by hydroids, bryozoans and soft corals, and 
in this part of the cable route become sufficiently numerous to qualify as patchy Annex I stony reef habitat.  Within 
1 km of landfall, outcropping rock platforms and boulders with kelp and seaweed-dominated biotopes become 
dominant (Annex I rocky reef), and continue into the intertidal zone. 

At landfall, the cable route crosses a roughly 200 m-wide intertidal zone which consists of a patchwork of rocky and 
stony reef habitat with rock pools, moderately exposed or exposed to wave action and characterised by seaweeds 
and barnacles. 

5.3.2 Fish 
With regard to fish, the principal pelagic species found in the region are typical of the wider North Sea and include 
herring, sprat and mackerel.  Mackerel and herring are commercially exploited in the AfL area and sprat and 
herring play an important ecological role as principal prey items for several larger fish species, marine birds and 
mammals.  There appear to be no known recent records of basking shark in the area. 

Demersal species found in the region include cod, haddock, whiting, plaice, lemon sole, anglerfish ling, European 
hake, Norway pout, saithe, spotted ray, common skate, spurdog and tope. 

Species spawning in the Buchan Deep area and along the cable route include sandeel, cod, whiting, plaice and 
European lobster.  The Project area is also an important nursery ground for sandeel, cod, haddock, whiting, lemon 
sole, anglerfish, ling, European hake, spurdog, tope, common skate, spotted ray and saithe, with the exception of 
saithe offshore nursery grounds which do not occur within the Buchan Deep area. 

According to commercial landings data, the shellfish species present in the area along the cable route include 
veined squid, brown crab, velvet crab, king scallop, Norway lobster and the European lobster. 

Several diadromous species are expected to transit the AfL area on an occasional basis including Atlantic salmon, 
sea trout, European eel, river lamprey and sea lamprey.  None have nursery or breeding areas directly within the 
turbine deployment area or cable corridor, but some may regularly cross the area as part of their migration and/or 
transit adjacent areas as part of their foraging or breeding activity.  Nearby rivers that may be used by some of 
these species include the Rivers Spey, Ugie and Dee. 

 
Hywind Scotland Pilot Park Project  – Environmental Statement 
Assignment Number: A100142-S35 
Document Number: A-100142-S35-EIAS-001-001 5-2 

 



 
 

5.3.3 Birds 
Much of the coastline of this region of the North Sea is colonised by seabirds, often in numbers that are of national 
or international importance.  From the coast of the Moray Firth south to the Ythan Estuary and the Sands of Forvie, 
cliff habitat supports breeding colonies of seabird including common guillemot, black-legged kittiwake, razorbill, 
puffin, northern fulmar, gannet, herring gull and shag. 

The Hywind Scotland Pilot Park Interim Report on ESAS Surveys identified Great black-backed gulls, razorbills, 
guillemots, gannets and puffins to be present within the Project area.   

5.3.4 Marine mammals 
The northeast Scotland region is comparatively rich in cetaceans (whales, dolphins and porpoises), with eight out 
of 26 species of the UK cetacean fauna recorded regularly since 1980.  The most common species in nearshore 
waters (within 60 km of the coast) are the harbour porpoise and bottlenose dolphin, then minke whale and white-
beaked dolphin.  Atlantic white-sided dolphin, killer whale and long-finned pilot whale occur mainly offshore, with 
Risso’s dolphin recorded most often in the Pentland Firth north to Orkney.  The Moray Firth is of national 
importance for its bottlenose dolphin population.  Other cetacean species recorded in the vicinity of the Project area 
include humpback whale, fin whale and common dolphin. 

Survey work conducted in the Project area over 12 months between June 2013 and May 2014 recorded four 
species of cetacean: minke whale, harbour porpoise, white-beaked dolphin and Risso’s dolphin.  The harbour 
porpoise dominated observations, accounting for 70% of sightings.   

Grey and harbour seals are both resident in Scottish waters, and are the two species most likely to be sighted in 
the vicinity of the Project area.  Both species use coastal sites for breeding/pupping and hauling out, and feed in 
inshore and offshore waters.  Under the Marine Scotland Act, Marine Scotland has designated 194 coastal sites 
around Scotland as seal haul-out sites.  No such sites occur within the vicinity of the Project.   

Nevertheless, grey seals were the third most common marine mammal observed during the marine mammal 
surveys run over the period June 2013 to May 2014, with 38 animals being sighted at a rate of 0.293 animals per 
hour and 0.091 animals per km.  Grey seals were most often individually or in small groups, and were observed 
during most survey months. 

Harbour seals were the second least sighted marine mammal during survey work; four individuals were observed at 
an encounter rate of 0.031 animals per hour and 0.002 animals per km.   

5.4 Protected sites and species 
Offshore, there are currently no offshore Special Areas of Conservation (SACs) designated under the EU Habitats 
Directive within 150 km of the Project.  Also, there are no Marine Protected Areas (MPAs) designated under the 
Marine (Scotland) Act 2010 in the close vicinity of the Project area.  The nearest is the Turbot Bank MPA, located 
approximately 18 km to the east of the turbine deployment area and is designated for the protection of sandeels.  
The AfL area does; however, overlap with an MPA Area of Search, the Southern Trench MPA search location, 
which is a 25 km-wide area off the southern coast of the outer Moray Firth between Cullen and almost as far south 
as Peterhead.  The chief biological features for protection here are the deep shelf waters (to ~200 m) and the 
hydrographic fronts that converge here concentrating nutrients and productivity, burrowed mud habitat, and minke 
whale and white-beaked dolphin concentrations.  This search location also overlaps the marine part of the Troup, 
Pennan and Lion’s Heads Special Protection Area (SPA) used by cliff-nesting seabirds. 

On the coast between Portnockie on the Grampian coast of the Moray Firth and Aberdeen to the south, there are 
two SACs, four SPAs, one Ramsar wetland site and eleven Special Sites of Scientific Interest.  The key features for 
protection at all of these sites relate mainly to seabirds, waders and wildfowl together with cliff, fen and wetland 
habitats and geomorphological features including sand dunes and shingle. 
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5.5 Socio-economic activities 

5.5.1 Fisheries 
Peterhead, Aberdeen and Fraserburgh are the nearest commercial UK fishing ports to the Project area.  Peterhead 
is the UK’s largest commercial fishing port reporting landings of 105 thousand tonnes in 2012 worth £113.5 million.  
Based on 2012 statistics, Fraserburgh employs the largest number of people full time (797).  Fish processing in 
Fraserburgh and Peterhead collectively supports around 3,000 jobs. 

On average, 72% of the vessels from Peterhead and 47% from Fraserburgh have fished in the wider area in or 
around the AfL area and export cable corridor.  Catches from this wider area are frequently landed at the main 
ports of Peterhead, Fraserburgh and Aberdeen, and also on occasion at several smaller ports in the region 
including Boddam, Port Errol, Macduff, Gardenstown, Whitehills and Rosehearty. 

Shellfish, demersal and pelagic fisheries all operate in the wider area around the AfL area and export cable 
corridor.  The demersal and pelagic fisheries are more important further offshore, particularly where there is overlap 
with the Buchan Deeps; fishing here is predominantly demersal trawling for whitefish such as haddock, and pelagic 
trawling for herring and mackerel, generating high landings values relative to effort.  The principal fishing activities 
in the inshore areas are scallop, crab and lobster, and the line fisheries (i.e. mackerel). 

Rivers on the northeast coast of Scotland have nationally and internationally important populations of salmon and 
sea trout.  Both species support commercial and recreational fisheries of importance to the Scottish economy.  The 
principal salmon and sea trout fisheries are rod and line (including catch and release), fixed engine (bag netting) 
and net and coble.  The proposed export cable landfall is located within the jurisdiction of the Ugie District Salmon 
Fisheries Board; the River Ugie meets the sea just to the north of Peterhead, but in comparison to other north east 
Scotland rivers, such as the Spey, it does not support a large fishery. 

5.5.2 Shipping 
The nearest port is located at Peterhead, which is a major supply base for the offshore oil and gas industry and the 
most important fishing port in the UK for white and pelagic species.  The port also handles tankers, general cargo 
ships and cruise liners, and has a marina for pleasure craft. 

Aberdeen Port is located approximately 50 km to the southwest of the AfL area.  It is the principal commercial port 
serving the northeast of Scotland with approximately 7,800 ship arrivals in 2013 handling approximately 4.9 million 
tonnes of cargo.  It is the most important base for the North Sea oil and gas industry in northwest Europe.  In 
addition there are regular shipping services to Orkney, Shetland and Scandinavia via ferry services for passengers 
and cargo.  The Port also has a large fish market. 

According to a specially commissioned shipping study, based on automatic identification system (AIS) data, the 
turbine deployment area has moderate vessel traffic levels.  High levels of traffic to the west and northwest of the 
AfL area are associated with traffic bound to or from busy ports such as Aberdeen and Peterhead, and traffic 
passing north and south off the east coast of Scotland.  On average 3-4 vessels per day transited through the 
turbine deployment area over the four month-long surveys conducted over 2013 to 2014.  The maximum number of 
vessels per day ranged from 7-11.  Most of these were cargo or oil services vessels. 

5.5.3 Oil and Gas 
The Project lies within oil and gas licensing Quadrant 19 although few blocks within Quadrant 19 are currently 
licensed.  The closest oil and gas activity to the Project is the Nexen-operated Buzzard oil field, approximately 40 
km to the north west of the AfL area.  The AfL area is split into northern and southern parts by the BP-operated 
Forties field crude oil pipelines which transport hydrocarbon from over 50 offshore fields and terminate at the 
Cruden Bay pumping station 35 km north of Aberdeen.  To the north of Peterhead, St Fergus is a landing point for 
several offshore gas pipelines, the closest of which passes approximately 5 km north of the export cable corridor 
and AfL area. 
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5.5.4 Other activities 
There are several existing submarine cables in the vicinity of the Project.  These include an active fibre optic cable 
owned by BP, which runs parallel to the BP Forties to Cruden pipelines that pass through the AfL area.  In addition 
several inactive cables either pass through the AfL area or cross the proposed export cable route and a proposed 
High Voltage Direct Current interconnector cable between Peterhead and Norway crosses the proposed export 
cable route. 

There are three dredge spoil disposal sites adjacent to the export cable corridor and approximately 3 km offshore.  
Of these, two remain open (‘North Buchan Ness’ and ‘Peterhead’) and over the past 13 years these have been 
used for the deposition of dredged harbour material from Peterhead and Boddam Harbours. 

There are no designated military practice and exercise areas in the immediate vicinity of the AfL area. 
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6 ENVIRONMENTAL IMPACT ASSESSMENT (EIA) METHODOLOGY  

6.1 Introduction 
This chapter of the Environmental Statement (ES) describes the Environmental Impact Assessment (EIA) 
methodology.  The approach described meets the requirements of the EIA Regulations. 

6.2 Approach to EIA  

6.2.1 EIA Process  
EIA is the process of systematic identification of the potential impacts that a development could have on the 
environment.  The process involves developing a detailed understanding of both the Project e.g. proposed 
installation, operation and decommissioning activities, and the environment within which the project will be located.   

The potential impacts of the Project are evaluated to determine how the Project could affect the environment and 
the significance of those effects.  Impacts are considered in a cumulative manner as well as in isolation. 

Where potential impacts are likely to be significant, specific measures will need to be taken either directly or 
through the design, construction, operation and decommissioning of the Project to reduce or remove such effects 
(mitigation measures).  The EIA process also requires the identification of measures to monitor the predicted 
impacts of the Project.        

The overall EIA process is delivered through a number of clearly defined stages, namely screening, scoping, the 
environmental assessment, planning and monitoring.  These are illustrated in Figure 6-1. 

For the purposes of this Project, the Marine Licence application is supported by the EIA, the Navigational Risk 
Assessment (NRA) and the Habitat Regulations Appraisal (HRA), as shown in Figure 6-1. 

The EIA considers all phases of the Project from initial WTG Unit assembly followed by construction and installation 
through to decommissioning.   

The EIA has not addressed impacts associated with the potential repowering of the Project.  Repowering would be 
subject to a new lease and consent application and therefore falls out with the scope of this EIA.  Also, as 
previously stated, the onshore components of the Project are subject to a separate Planning Application. 

6.2.2 Scoping 
The EIA Scoping Document (and accompanying navigational preliminary hazard analysis (PHA)) formed HSL’s 
written request to the Marine Scotland Licensing Operations Team, for their opinion as to the scope of the EIA and 
information to be provided in the ES for the Project.  The EIA Scoping Report and PHA were submitted to Marine 
Scotland in October 2013.   

Scoping Opinions were issued by Aberdeenshire Council and Marine Scotland on 6th November 2013 and 24th 
March 2014 respectively.  Following receipt of the EIA Scoping Opinions all issues raised were reviewed and 
implications for the overall Project and EIA considered.  All issues raised in the Scoping Opinions were discussed 
with Marine Scotland during the EIA.  

The EIA Scoping Document, PHA and EIA Scoping Opinion can be found on the supporting studies CD that can be 
found inside the front cover of the ES. 

Baseline surveys undertaken to inform scoping and the EIA include: 

> Oceanographic surveys; 

> Benthic and geophysical surveys; 

> Phase I intertidal biotope mapping survey; and 
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> European Seabirds at Sea (ESAS) surveys – An initial 12 months of surveys between June 2013 and May 

2014, supplemented by additional surveys between July and September 2014. 

The survey scope and their findings are outlined where relevant in topic specific chapters. 

 

Figure 6-1  The EIA process 

 

6.2.3 Scoped out topics 
As part of the EIA scoping process a number of potential topics were scoped out of the EIA on the basis that they 
were considered to be of negligible significance.  This included specific EIA topics (as listed below) and specific 
impacts on certain receptors.  Further information on the specific impacts scoped out of the EIA is provided in each 
of the topic specific impact assessment sections of the ES (Chapters 8 to 20).  
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Topics scoped out of the EIA included:  

> Air quality – vessels will have a very localised impact and atmospheric emissions will rapidly dispersed. 

> Climate – key driver behind the rationale for developing offshore renewables not an impact assessment issue. 

6.3 Assessment of impact 

6.3.1 Overview of approach for assessing impact significance 
The EIA Regulations require that the EIA should consider the likely significant environmental impacts.  The 
decision process related to defining whether or not a project is likely to significantly impact the environment is the 
core principal of the EIA process.  The regulations themselves do not provide a specific definition of "significance".  
However the methods used for identifying and assessing impacts should be transparent and verifiable.   

The method detailed here has been developed by reference to the principals and guidance provided by SNH in 
their handbook on EIA (SNH, 2009), the MarLIN species and ecosystem sensitivities guidelines (Tyler-Walters et 
al., 2001) and the Chartered Institute of Ecology and Environmental Management (CIEEM) guidelines for marine 
impact assessment (IEEM, 2010).   

EIA provides an assessment of potential impacts as a result of the effects of a project on receptors in the 
environment.  The terms effect and impact are different and one drives the other.  Effects are measurable physical 
changes in the environment (e.g. volume, time and area) arising from project activities.   

An impact considers the response of a receptor to an effect.  Impacts can be classified as direct or indirect, 
beneficial or adverse. 

The relationship between effects and impacts is not always straightforward.  For example, a secondary effect may 
result in both a direct and indirect impact on a single receptor.  There may be circumstances where a receptor is 
not sensitive to a particular effect and thus there will be no impact.  

For each effect, the assessment identifies receptors sensitive to that effect and implements a systematic approach 
to understand the level of impact.  The process considers the following: 

> Sensitivity/value of a receptor; 

> Magnitude of effect; 

> Determination and qualification of the level of impact of and effect or change on a receptor, considering the 
probability that it will occur, the spatial and temporal extent and the importance of the impact.  If the level of 
impact is determined as moderate, major or severe, it is considered a significant impact. 

Once the level of potential impact has been assessed it is possible to identify measures that can be taken to 
mitigate impacts through design or operational measures.  This process also identifies aspects of the proposed 
project that may require monitoring. 

For some environmental effects, for example noise, significance criteria are standard or numerically based.  For 
other effects, for which no applicable limits, standards or guideline values exist, a more qualitative approach is 
required.  This involves assessing significance using professional judgement.  

Despite the assessment of impact significance being a subjective process, a defined methodology, outlined below, 
is used to make the assessment as objective as possible and consistent across different topics.  As the 
environmental factors under consideration can vary considerably depending on what is being assessed, there is 
likely to be some variation in this process in particular for this Project which has the potential to effect biological, 
physical and socio-economic environments. 
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6.3.2 Sensitivity/value  
The sensitivity of a receptor is a function of its capacity to accommodate change and reflects its ability to recover if 
it is affected.  Sensitivity of the receptor is quantified via the following factors: 

> Tolerance to change: the ability of a receptor to accommodate temporary or permanent change; 

> Recoverability: the ability of a receptor to return to a normal state following cessation of an effect;  

> Adaptability: the ability of a receptor to avoid or adapt to an effect; 

> Value: a measure of the receptors importance, rarity and worth. 

Specific sensitivity criteria relevant to the different impact assessment topics covered in this ES are presented in a 
table in each of the impact assessment sections of the ES.  Sensitivity categories used are very high, high, 
medium, low and negligible.          

6.3.3 Magnitude of effects 
The magnitude or size of an effect can be characterised by considering the following: 

> Duration over which the effect is likely to occur i.e. days, weeks; 

> Timing: when the effect is likely to occur;  

> Size and scale: geographical area; and 

> Frequency: how often the effect is predicted to occur. 

Specific magnitude criteria relevant to the different impact assessment topics covered in this ES are presented in a 
table in each of the impact assessment sections of the ES.  Magnitude categories used are severe, major, 
moderate, minor, negligible and positive. 

6.3.4 Level of impact 
The level of impact, be it beneficial or adverse, is determined by a combination of sensitivity of receptor and 
magnitude of effect as illustrated in Table 6-1. 

The likelihood of an impact occurring is another factor that should be considered in the assessment of potential 
impacts.  This captures the probability that the effect will occur and also the probability that the receptor will be 
present and is generally based on knowledge of the receptor and experienced professional judgement.  
Consideration of likelihood is described in the impact characterisation text and used to provide context to the 
specific impact being assessed.  Likelihood of impact is described as certain, likely, unlikely or very unlikely. 

Table 6-1 Level of impact 

Magnitude of 
effect 

Sensitivity/value 

Very high High Medium Low Negligible 

Severe Severe Severe Major Moderate Minor 
Major Severe Major Major Moderate Minor 
Moderate Major Major Moderate Minor Negligible 
Minor Moderate Moderate Minor Minor  Negligible 
Negligible Minor Minor Negligible Negligible Negligible 

As required by the EIA Regulations, the significance of impacts is determined based on the level of impact as 
shown in Table 6-2. 
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Table 6-2 Definitions for impact significance 

Level of impact  Impact significance 

Severe 

Significant impact under EIA Regulations  Major 

Moderate 

Minor 
Insignificant impact under EIA Regulations  

Negligible 

6.3.5 Deviations from standard approach 
Some topic specific impact assessments have used a process which has deviated from the standard approach e.g. 
due to specific guidance / practices endorsed by professional accreditation organisations and consultees.  Xodus 
has worked with each of the specialists to ensure, where possible, that a consistent approach between topics has 
been used in the assessment of potentially significant impacts.  The following topics have adopted a process which 
deviates from the standard approach:    

> Shipping and navigation – agreed in consultation with the MCA and DECC in line with IMO’s Formal Safety 
Assessment (FSA) process; 

> Marine historic environment – agreed with Historic Scotland and in line with statutory guidance; 

> Seascape, landscape and visual – agreed with JNCC, SNH, Marine Scotland and Aberdeenshire Council and in 
line with best practice methodologies and policy and landscape and seascape characterisation guidance;  

> Hydrocarbon and chemical spills; and 

> Socio-economic. 

6.3.6 Mitigation  
Where potentially significant impacts (i.e. those ranked as being of moderate impact level or higher) are identified 
mitigation measures have been considered.  The intention is that such measures should remove, reduce or 
manage the impacts to a point where the resulting residual significance is at an acceptable or insignificant level.  
Mitigation is also proposed in some instances to ensure impacts that are predicted to be insignificant remain so.  

6.4 Design Envelope 
HSL has adopted the established principle of the Design Envelope for the purpose of preserving essential flexibility 
within some major elements of the Project (see also Section 1.5).  This approach assesses the Project design 
options that could result in the greatest potential environmental, as established through relevant case law6 and has 
been endorsed by the Scottish Government7.  These case precedents have established a custom and practice that 
has evolved in relation to Projects where the final design is not available at the consent application stage.  This 
approach has been confirmed by the courts as enabling the legal requirements of the relevant EIA Regulations to 
be complied with and will not give rise to a likely significant effect on the environment which has not been 
assessed. 

6 R v Rochdale MBC ex parte Milne (No 1) and R v Rochdale MBC ex parte Tew [1999] and R v Rochdale MBC ex parte Milne (No 2) [2000]. 
7 Letter from the Scottish Government to Heads of Planning dated 22 November 2007. 
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Hywind Scotland is more matured at this stage compared to what is the case for many other offshore wind projects. 
The Design Envelope therefore describes less variability in the technical options than other similar projects.  Where 
a base case solution exists for the project, the impacts of that is assessed in addition to the project design which 
would result in the greatest environmental impact.   

To demonstrate the care and thoroughness with which the flexibility in the Project design has been assessed in the 
EIA, Chapter 4 Project Description summarises the potential development envelope (i.e. Design Envelope) which 
has been assessed, whilst also presenting the details of what is the alternative and/or most likely Project option.   

Each EIA study has given careful consideration to the range of potential impacts that may result from the proposed 
Project options.  To this end each technical chapter throughout this ES (Chapters 8 to 20) includes definition of the 
Project options that result in the greatest impact for that particular assessment.  

6.5 Cumulative and in-combination impacts 
The consideration of potential cumulative and in-combination impacts is an important stage in the EIA process as 
combined incremental impacts pose a threat to sensitive receptors.  Cumulative impacts are impacts caused by 
planned, consented and operational offshore wind farms.  In-combination impacts are impacts as a result of 
offshore wind farms (and their associated activities) combined with impacts from other marine activities or users of 
the sea. 

Cumulative and in-combination impacts have been considered throughout the EIA process and have been 
considered for all phases of the Project.  Statoil has, in consultation with Marine Scotland, identified a list of other 
projects, which together with the Hywind Pilot Park Project may result in potential cumulative or in-combination 
impacts.  These projects and associated project details are provided in Table 6-3.  The location of these projects is 
shown in Figure 6-2. 

The general principle for the cumulative impact assessment was to consider only those projects that were at EIA 
scoping stage (i.e. for which an EIA Scoping Report and requests for a EIA Scoping Opinion have been submitted) 
and beyond (as of June 2014).  However there were other projects which were very close to submitting their EIA 
Scoping Reports and/or directly relevant to the proposed Project and Marine Scotland advised that these should 
also be included in the cumulative impact assessment.   

Details of the projects to be considered for the cumulative impact assessment were provided to all EIA study leads.  
The study leads then considered which of these projects could result in potential cumulative impacts with the 
Project.  This decision was based on the results of the specific impact assessment together with the expert 
judgement of the specialist consultant undertaking the impact assessment. 

Inevitably the assessment of these ‘future projects’ is dependent upon the level of information available on those 
projects at the time of undertaking the cumulative assessment.  Due to the fact there were different levels of detail 
available for different projects, the cumulative impact assessment has been undertaking qualitatively.  Sufficient 
data was not available in the public domain to allow a fully quantified cumulative impact assessment. 

Each technical ES chapter contains a sub section which identifies the projects which are relevant on a cumulative 
basis and an assessment of the relevant cumulative impacts. 

6.6 Decommissioning impacts 
The EIA Regulations, as stated above, require the EIA process to assess impacts from decommissioning activities.  
Each EIA specialist has considered the potential impacts as a result of the proposed decommissioning activities 
(based on the high level detail available at the present time) and in general, the same conclusion has been drawn 
by all specialists; the impacts are broadly similar to those identified for the construction and installation phase of the 
Project.  For the parts of the export cable which will be buried, and are expected to be left in situ, the impacts will 
be synonymous with those during the operational phase of the Project.  No additional impact mechanisms have 
been identified.  It was therefore not deemed necessary to discuss in detail impacts associated with 
decommissioning in each technical chapter of the ES.  In addition, it should be noted that when the Project nears 
the decommissioning phase and once more detail is available on the specific activities associated with 
decommissioning further, more detailed assessment of environmental impacts will be undertaken as part of the 
Decommissioning Programme.        
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Table 6-3  Projects considered for cumulative and in-combination impacts 

Map ref 
Figure 6-2 Project name Distance from 

Pilot Park  Project developer High level description 
Project status  

(as of November 2014) 

Offshore wind farm projects 

1 
European Offshore Wind 
Deployment Centre (EOWFL) 37 km 

Aberdeen Offshore 
Wind Farm Ltd 

Offshore wind turbine deployment centre for 11 turbines with 
up to 100 MW capacity.  Consented. 

2 Kincardine Offshore Wind 
Farm 47 km Kincardine Offshore 

Wind Farm Limited 

Offshore wind commercial demonstrator site, utilising 
floating semi-submersible technology to install approximately 
eight wind turbine generators. 

EIA Scoping Report submitted April 
2014. 

3 
Firth of Forth Offshore Wind 
Farm 83 km 

Seagreen Wind 
Energy Limited 

Offshore wind farm and export cabling to be developed in 
three Phases with a total target capacity of 3.5 GW. 

Phase 1: Alpha and Bravo.  1,050 MW, export cable to 
Carnoustie in Angus. 

Phase 2: Charlie, Delta and Echo.  

Phase 3: Foxtrot and Golf. 

Phase 1 – consented. 

Phase 2 & 3 – EIA Scoping Opinion 
issued. 

4 
Moray Offshore Renewables 
Wind Farm (eastern 
development area) 

99 km 
Moray Offshore 
Renewables Ltd 
(MORL) 

A 1,500 MW wind farm over an area of 125 km2 in the outer 
Moray Firth.  Includes an export cable approximately 105 km 
in length offshore to Fraserburgh and 30 km onshore to 
substation. 

1.116 MW consented.  Construction 
planned to begin Q3 2015 to full 
generation in Q3 2020. 

5 Inch Cape Offshore Wind 
Farm  

103 km Inch Cape Offshore 
Wind Farm Ltd 

Offshore wind farm up to 213 turbines, covering an area of 
up to 150 km2 with capacity of approximately 1,000 MW.  

Consented. 

6 Beatrice Offshore Wind Farm 
Demonstrator  Project  

118 km SSE and Talisman A two-turbine (10 MW) demonstrator project. Operational.  
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Map ref 
Figure 6-2 Project name Distance from 

Pilot Park  Project developer High level description 
Project status  

(as of November 2014) 

7 
Beatrice Offshore Windfarm 
Ltd (BOWL) 118 km  SSE 

An offshore wind farm with a maximum of 227 offshore 
turbines, generating up to 1,000 MW in the outer Moray 
Firth.  

Includes an electrical transmission cable along a 65 km 
corridor to the shore at Portgordon and 20 km of onshore 
cable to a new substation at Blackhill hock. 

Consented. 

8 
Neart na Gaoithe Offshore 
Wind Farm 131 km 

Mainstream 
Renewable Power 

Offshore wind farm, 75 - 125 turbines, 450 MW with 33 km 
export cable to shore. 

Consented. 

Offshore construction due to begin 
in 2015 subject to consent. 

 

9 Fife Energy Park Offshore 
Demonstration Wind Turbine 

170  km Fife Energy Park Consent granted to test a single offshore wind turbine. Consented. 

Interconnector projects 

10      NorthConnect  
0 – 30 km 
(depending on 
cable route) 

NorthConnect 

Onshore component of NorthConnect Project for HVDC 
cable between Norway and UK.  Erection of converter 
station, underground cabling and association infrastructure 
and improvement works. 

Submission of proposal application 
notice.  

Scoping Report for onshore project 
submitted June 2014. 

11 Eastern HVDC Link Closest point 
2.6 km 

SSE and National 
Grid Electricity 
Transmission 

Upgrade of existing infrastructure in Peterhead (upgrade of 
existing HDVC converter station at existing power station) 
and installation of a subsea HDVC cable from Peterhead to 
Teeside.  Project delivery expected 2017 / 2018. 

EIA Scoping Opinion issued for 
marine works. 
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National Renewable Infrastructure Plan (NRIP) projects 

12 Aberdeen Harbour 
Development, Nigg Bay 

45 km Aberdeen Harbour 
Boards 

The proposed Aberdeen Harbour Development would 
occupy a large proportion of Nigg Bay, comprising 
approximately 1400 m of new quays (13-14 new berths).  

A phased approach to constructing the quays is likely to be 
taken in order to facilitate growth of the facility in meeting 
future demands at Aberdeen Harbour.  

EIA Scoping Opinion issued 

13 
Offshore Renewables 
Masterplan, Whiteness Head, 
Ardersier 

132 km 
The Port of Ardersier 
Limited 

Establishment of a port and port services for energy related 
uses.  Proposal included include channel dredging, quay 
realignment, repair and maintenance, offices, industrial and 
storage buildings and associated new road access, 
infrastructure and services in a 307 ha area of land.  

Revised Environmental Statement 
submitted March 2013.  

14 Invergordon Service Base 3 
Development 145 km Cromarty Firth Port 

Authority 

Extension of the three piers to provide new berths, and 
laydown areas.  Includes a reclaimed laydown area of 3.48 
ha.  

Consented. 
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Figure 6-2  Projects considered in the cumulative and in-combination impact assessment 
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7 STAKEHOLDER ENGAGEMENT  

7.1 Background 
There are a number of directives and policies dealing with consultation procedures for large infrastructure projects 
such as a marine renewable energy development.  HSL has undertaken consultation in accordance with the 
relevant procedures, guidance and policies.  In addition, from the commencement of the Project, HSL has been 
advocates of early consultation, maintaining full and open communications with stakeholders and other interested 
parties. 

Following submission of the application, formal consultation is also undertaken on the Environmental Statement 
(ES) with statutory consultees and the public. 

Further to this HSL recognise the importance of early consultation that continues throughout the Project in order to 
integrate public and stakeholder concerns and opinions into the Project decision making process.  Consequently, 
consultation with both statutory and non-statutory stakeholders has been an integral aspect of the Environmental 
Impact Assessment (EIA) process since the initial days of the Project.  The primary aim of the consultation process 
is to facilitate two way communications about the Project to all relevant stakeholders.  This allows any initial 
environmental concerns to be identified at an early stage and to be adequately addressed during the EIA process.   

HSL is committed to the highest environmental standards and best practice throughout the entire Project lifecycle 
and will, with necessary adaptions specific to Scottish regulations, administrative set-up and culture, base the 
stakeholder engagement for the Hywind Scotland Pilot Park Project on experiences gained from similar HSL 
offshore renewables Projects.  These include Sheringham Shoal and Dudgeon offshore wind Projects off the coast 
of Norfolk, England and other international projects. 

This Chapter of the ES describes the overall consultation process that was undertaken for the Project.  Detailed 
information on topic specific consultation is included in study specific sections throughout the ES. 

7.2 Scoping overview and consultation 

7.2.1 Background 
To ensure effective stakeholder engagement, HSL, together with Xodus, has prepared a ‘Stakeholder Management 
Plan’ and ‘Stakeholder Database’.  Both are live documents and will be updated during the Project to incorporate 
any changes in conditions, strategy, stakeholder roles or interactions. 

For successful stakeholder engagement it is essential that: 

> The groups and individuals interested in or affected by the Project are identified; 

> Information issued is accurate, understandable, issued at the appropriate time and does not overwhelm 
recipients; 

> Dialogue is held between those affected by the decisions and those responsible for making the decisions; 

> The information provided by the public and consultees are incorporated within the final decision making process 
and final decision; and 

> Feedback is provided to all consultees including the public explaining the actions taken and how the final 
decision has been influenced by the process. 

An overview of the Hywind Scotland Pilot Park Project stakeholder engagement strategy is presented in Figure 7-1. 
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Figure 7-1 Overview of stakeholder engagement strategy 

 

7.2.2 Pre-scoping 
In advance of preparation of the Scoping Report, HSL and its appointed consultants Xodus (EIA) and Anatec 
(NRA) met with a number of individuals and organisations with an interest in the Project.  The majority of the 
meetings were set up following distribution of a Project briefing letter which outlined the proposed Project and 
provided opportunity for early feedback. 

The Scoping Report details all the stakeholders that were identified for the Project and who were sent the Project 
briefing letter.  The following organisations met with HSL and Xodus (and / or Anatec) during preparation of the 
Scoping Report: 
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> Aberdeenshire Council; 

> Buchan Inshore Fishermen’s Association (BIFA); 

> Joint Nature Conservation Committee (JNCC); 

> Ministry for Energy, Enterprise and Tourism and the 
Energy Division;  

> Maritime and Coastguard Agency (MCA); 

> Marine Scotland; 

> Northern Lighthouse Board (NLB); 

> National Oceanographic Centre (NOC); 

> Peterhead Port Authority; 

> Royal Yachting Association (RYA); 

> Scottish Fishermen’s Federation (SFF); 

> Scottish Natural Heritage (SNH); 

> The Crown Estate (TCE); and 

> Whale and Dolphin Conservation Society. 

7.2.3 EIA Screening      
Screening is the process for determining whether or not a Project requires an EIA in accordance with relevant EIA 
Regulations.  Developers can request for the Regulator in this case Marine Scotland for the offshore components 
of the Project and Aberdeenshire Council for the onshore components of the Project) to provide a screening 
opinion as to whether or not an EIA is required.  Screening responses for the Hywind Scotland Pilot Park Project 
were issued on 14th August 2013 (Marine Scotland) and 19th July 2013 (Aberdeenshire Council).   

7.2.4 EIA Scoping  
Under EIA Regulations, the ES should describe the likely significant effects of the proposed project on the 
environment.  Scoping of potential issues associated with physical and operational aspects of the project provides 
a basis for ensuring that the assessment is appropriately limited to issues of genuine potential significance.  Under 
EIA Regulations, the developer of a project requiring EIA may before submitting their formal application ask the 
Regulator, to state in writing their opinion as to the information to be provided in the ES. 

In October 2013 HSL requested a formal EIA Scoping Opinion from the Scottish Ministers by submitting a EIA 
Scoping Report (and accompanying navigational Preliminary Hazard Analysis (PHA)) for the Project to Marine 
Scotland and Aberdeenshire Council. 

A formal EIA Scoping Opinion was received from Marine Scotland on 17th March 2014.  It details the views of the 
statutory consultees and what they deem necessary for consideration by the EIA and reported in the ES.  As well 
as statutory consultees, the EIA Scoping Report was also distributed to a number of non-statutory bodies.  In 
addition, confirmed was received from Aberdeenshire Council that as the Project is within the threshold of local 
development that a full EIA for the onshore Project was not required.  Studies to address the environmental 
implications of the onshore Project have been undertaken to support the planning application. These studies are 
summarised in the ES (Chapter 21). 

Following receipt of the EIA Scoping Opinion each issue raised (of which there were over 200) was reviewed and 
implications to the overall Project, as well as the EIA, considered.  Where appropriate, further meetings and 
discussions were held, generally on a topic specific basis, throughout the EIA.  These were necessary in order to 
refine the scope of EIA studies being undertaken, based on the EIA Scoping Opinion received and / or results of 
EIA studies as they became available.  This on-going consultation was an important aspect in ensuring the EIA 
addressed all issues required in the appropriate manner. 

7.3 Consultation with local community  
The purpose of the public consultation was to ensure that the wider community was aware of the proposals and 
had an opportunity to comment.  Public consultation was undertaken at key stages within the EIA and NRA 
processes and met the requirements of the legislation.   
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Under the Marine Licensing (Pre-application Consultation) (Scotland) Regulations 20138, from 6th April 2014, 
prospective applicants for marine licences for certain activities are required to carry out a public pre-application 
consultation.  Applications affected are those activities with the potential to have significant impacts upon the 
environment, local communities and other legitimate uses of the sea.  The purpose of the new requirements is to 
allow local communities, environmental groups and other interested parties to comment upon proposed marine 
developments at an early stage - before an application is submitted to the Marine Scotland Licensing Operations 
Team. 

The Regulations prescribe the marine licensable activities that are subject to pre-application consultation and, in 
combination with the Marine (Scotland) Act 2010, set out the nature of the pre-application process (Marine 
Scotland, 2013).   

A public consultation event was held in Peterhead in May 2014, in the form of a public display and question and 
answer sessions with the Hywind project team.  A post event report was submitted to Marine Scotland on the 20th 
June 2014 (Hywind (Scotland) Ltd, 2014 (included on the accompanying CD)). 

Prior to the event notices were included in the local press and in addition, invitations to the event were sent out to 
key stakeholders six weeks prior to the event.  The event consisted of a series of mounted boards giving 
background to and details of the project design (as known at the time).  Members of the public were able to attend 
the informal drop in sessions throughout the afternoon and early evening and had the opportunity to speak to 
members of the Project team and the environmental consultants.  Visitors were also invited to leave comments and 
fill out a questionnaire.  The results from this event have been documented and used to inform elements of the 
Project design, EIA and consent applications. 

For the NRA consultation has been undertaken with the Marine and Coastguard Agency (MCA) and other shipping, 
navigation, recreational sailing and fishing interests that navigate through and within the Project area.  Consultation 
has included a number of meetings and a Hazard Review Workshop with the MCA and other stakeholders.  
Through this process shipping and navigation features within the Project area and potential risks related to the 
Project have been identified.  This information has been used to inform the risk assessment undertaken as part of 
the NRA. 

Further events and consultation will be considered as the Project progresses, during which it may be appropriate to 
consider alternative means of broader public consultation including press releases, printed material (e.g. 
newsletters, fact sheets, display boards) and through the HSL/Hywind website. 

7.4 Consultation with Regulator and their advisors 
HSL has attended regular meetings with both Marine Scotland (and Aberdeenshire Council) in order to keep them 
directly informed and up to date with progress of the Project.  Meetings have included: 

> Project consenting strategy; 

> General EIA and HRA updates; and 

> Consultation on EIA and HRA methodologies. 

As outlined in Section 2.3.3 the onshore project has not been included in the scope of the EIA as advised by 
Aberdeenshire Council.  Consultation related to the onshore project has been undertaken separately with 
Aberdeenshire Council. 

7.5 Consultation beyond application submission 
Consultation will continue beyond the submission of the application.  Assuming successful award of Project 
consent, licence condition implementation, including the development of appropriate environmental monitoring 
protocols, will require continuing engagement and consultation with the Regulators and their statutory consultees.  
In addition, HSL will continue its communications with the local community and wider public to keep them informed 
of the Project process and key milestones. 

8 The legislation came into force on 1st January 2014 and applies to all relevant marine licence applications submitted to MS-LOT on or after 6 
April 2014. 
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Figure 9-4 Overview of environmental sample sites and habitat classifications within the export cable route (MMT, 2013b) 
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Table 9-15 Footprint of temporary benthic disturbance 

Area of seabed adjacent to Project infrastructure that will be disturbed during installation Area  

Wet storage of mooring lines prior to WTG installation (one year) 1,260 m2 

Wet storage of inter-array cables prior to full installation (up to 18 months) 8,750 m2 

Sediment re-suspension and re-settlement in 10 m wide band (1) around anchors (533 m2 around each of 
15 anchors) 

7,995 m2 

Sediment re-suspension and re-settlement in 10 m band either side of inter-array cabling (17.5 km total 
length, and assuming no overlaps with other disturbed seabed areas) 

350,000 m2 

Sediment re-suspension and re-settlement in 10 m band either side of export cable (35 km total length, 
and assumes sediment present for full length of cable route) 

700,000 m2 

Subtidal temporary disturbance total (m2) 1,068,005 m2 

Subtidal temporary disturbance total (km2) 1.068 km2 

Note (1) assumption made that sediment present throughout entire project area – from baseline description we know this is 
not the case (e.g. there is stony reef present along some areas of the cable route) and therefore this can be assumed to 
represent the greatest environmental impact 

The export cable route will extend from the turbine deployment area, crossing the following main biotopes in 
sequence (see Figure 9-4): 

> “Offshore circalittoral sand” (SS.SSa.OSa) for approximately 3.5 km (within this, around station S12, the cable 
corridor is traversed at intervals by nine small areas totalling 146,691 m2 of low-potential Annex I Sabellaria 
spinulosa reef, and one further area of 54,750 m2, both assigned to the biotope “Sabellaria spinulosa on stable 
circalittoral mixed sediment” (SS.SBR.PoR.SspiMx)); 

> “Polychaete-rich deep Venus community in offshore mixed sediments” (SS.SMx.OMx.PoVen), for approximately 
13 km (within which are dotted small patches of “Offshore circalittoral sand” (SS.SSa.OSa) and “Circalittoral fine 
sand” (SS.SSa.CFiSa); 

> “Circalittoral fine sand” (SS.SSa.CFiSa) for approximately 2 km; 

> “Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed sediment” (SS.SMx.CMx.FluHyd) for 
3 km (within this biotope area, there was one very small area of low-potential Annex I Sabellaria spinulosa reef 
at station S08 (1,346 m2) assigned to the biotope “Sabellaria spinulosa with bryozoans turf and barnacles on 
silty turbid circalittoral rock” (CR.MCR.CSab.Sspi.ByB); 

> A mosaic over 1.5 km of stony reef (medium Annex I potential) mixed with areas of mobile clean sand: 

o “Infralittoral mobile clean sand with sparse fauna” (SS.SSa.IFiSa.IMoSa) with a very sparse 
infaunal community; 

o Alcyonium digitatum with Securiflustra securifrons on tide-swept moderately wave-exposed 
circalittoral rock (CR.MCR.EcCr.FaAlCr.Sec); 

> And within 1 km of the landfall, a more jumbled mosaic of rocky platforms (Annex I rocky and stony reef) with 
kelp-dominated biotopes: 

o “Laminaria hyperborea with dense foliose red seaweed on exposed infralittoral rock” 
(IR.HIR.KFaR.LhypR); 

o Laminaria hyperborea forest with dense foliose red seaweeds on exposed upper infralittoral rock 
(IR.HIR.KfaR.LhypR.Ft); 

o Grazed Laminaria hyperborea forest with coralline crusts on upper infralittoral rock 
(IR.MIR.KR.Lhyp.GzFt). 

The areas of Sabellaria spinulosa observed at the offshore end of the export cable route, although classified as 
“low” in terms of reef potential by MMT (2013b) on the basis of their small area, are considered here as though 
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qualifying as Annex I biogenic reef.  Most of these patches of Sabellaria spinulosa on mixed sediment in the vicinity 
of station S12 were mapped as occupying the northern half of the cable corridor (Figure 9-4), although some 
traverse the cable corridor entirely, and would thus be bisected by its installation.  This in itself is not expected to 
cause any significant impact on the Sabellaria habitat remaining to either side, since this species often develops its 
reef habit in small patches over various substrata in any case (Jackson & Hiscock, 2008).  In addition, the cable at 
this point is being routed along the southern edge of the corridor and will thus entirely avoid the majority of reef 
patches observed.  Likewise, the cable route within the corridor will also miss the small patch of Sabellaria reef 
noted at station S08 (Figure 9-4).  With regard to other Priority Marine Features potentially occurring in the vicinity, 
single specimens of the sandeels Ammodytes marinus and A. tobianus were observed in the sandy sediments 
along the pipeline route.  Numbers therefore appear to be low in the area, but a full assessment for these PMF fish 
species is given in Chapter 10.   

The cable will also cross areas of stony and rocky reef, since such features occupy a large proportion of the 
corridor (over its full width) towards the landfall.  This will therefore span several different biotopes, none of which 
are listed under any categories of conservation importance (other than qualifying as rocky or stony reef).  The cable 
will be installed through a combination of trenching and burial to a depth of 1.5 m where possible, or will be 
protected beneath an installed 6 m wide berm of rock where burial is not achievable.  It is therefore likely that the 
cable will be buried for the most part in the offshore sedimentary biotopes, and that in the stony or rocky biotopes 
closer to shore it will have a protection of rock dump material.  This is likely to result in the loss of sessile species 
present in the area on which the rock dump material is placed (such as kelp and other seaweeds), in a 6 m wide 
belt.  However, none of the biotopes or species observed have been identified as being of specific conservation 
concern (e.g. in terms of the Habitats Directive or the list of Scottish Priority Marine Features), and it is likely that 
any species mortality within this narrow swathe will be insignificant in relation to the natural cycles of mortality and 
re-growth occurring to either side.  Further, it is likely that species from the same biotopes to either side will start to 
colonise the cable rock protection and become established on it over a number of years.  In terms of the temporary 
impacts, these are divided into the impacts associated with storing the WTG anchor mooring chains and inter-array 
cables on the seabed beneath the turbine locations, and the impacts associated with sediment plumes raised 
during construction and installation activities.   

For the former, the chains and cables to be stored will take up an area of approximately 1,000 m2 occupied by the 
biotope “Offshore circalittoral sand” (SS.SSa.OSa), within which occasional small patches of “Offshore circalittoral 
mixed sediment” (SS.SMx.OMx) were observed.  As outlined earlier in this section, although these patches 
supported Sabellaria spinulosa, both the extent and cover of this species were too low for these areas to be 
classified as Annex I reef structures.  The area occupied by the lines and cables will be small in relation to the size 
of this biotope in the Hywind Project area and the wider North Sea, in addition to which there is little of conservation 
interest in the immediate area that could be affected specifically.  Also, installing lines and cables on the seabed 
surface is not likely to significantly affect infaunal communities living within the sediments beneath. 

Potential creation of sediment plumes around the periphery of the project footprint during construction and 
installation has the potential to cause temporarily increased sedimentation rates in the vicinity, with consequent 
smothering and damage to benthic species e.g. damage to respiratory and feeding structures, as the sediments re-
settle to the seabed (see Gubbay, 2003, for a review).  The impact of sediment re-suspension and re-settlement on 
benthic species is related to their ability to clear particles from their feeding and respiratory surfaces (e.g. Rogers, 
1990).  In Table 9-22, based on the whole project seabed footprint, it is estimated that such impacts might affect up 
to approximately 1 km2.  However, it is expected that this type of impact will be restricted on the whole to areas 
where sedimentary habitats and biotopes occur, i.e. predominantly within the turbine deployment area, and along 
the export cable route to a point approximately 2.5 km from landfall beyond which the habitat is mainly stony or 
rocky (Figures 9-7 and 9-8).  The infaunal communities that dominate within the sedimentary environment in the 
project are by their nature not likely to be significantly affected by temporary fluctuations in ambient sedimentation 
rates.  In relation to epifaunal species, the main concern in the project area is likely to be with the reef-building 
polychaete Sabellaria spinulosa.  However, Jackson & Hiscock (2008) indicate that evidence points towards this 
species having very little sensitivity to smothering or to increases in sedimentation rates, and that its recoverability 
potential from such impacts is very high.  Since the area affected is very localised around the edge of the Project 
footprint, any impacts are likely to be minor and will have good potential for rapid recovery due to the adaptability of 
the species present. 
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Assessment of impact significance 

The anchoring of the turbines and placement of scour protection and inter-array cables in the turbine deployment 
area, and the installation of the export cable to Peterhead, will result in a direct long-term footprint of only a very 
limited area of seabed, less than 0.3 km2 and a larger but still localised area of peripheral temporary disturbance 
during construction amounting to just over 1 km2.  Although very small areas of potential low-graded Annex I 
biogenic reef could be affected together with patches of rocky and stony reef, the great majority of this area is 
occupied by biotopes of no specific conservation concern which are present on a wider scale throughout this area 
of the North Sea.  It should also be noted that the seabed in this area (at water depths of over 50 m) is already 
impacted by seabed trawling fishing gear (evident from seabed surveys).  The much larger areas of potential 
Sabellaria reef noted in survey work to the south of the Project area will be avoided; the decision was made early in 
the process to actively avoid these areas of potential reef.  In addition no Priority Marine Features appear to have a 
significant presence here.  On this basis, the subtidal habitats and species potentially affected by the Project are 
considered to be of medium sensitivity to disturbance/loss; the magnitude of effect as justified above is considered 
minor resulting in a level of impact of minor and not significant.  This impact is certain to occur. 

Sensitivity / value Magnitude of effect Level of impact 

Medium Minor Minor 

Impact significance - NOT SIGNIFICANT 

 
MITIGATION  (subtidal) 

> No mitigation measures have been identified for this impact as it was concluded that the impact was not 
significant, although it should be noted that the proposed export cable has been routed to minimise impact on 
areas of Sabellaria. 

Intertidal 

At landfall, the exact route of the cable has not been determined; however, the likely biotopes to be crossed will 
include the following (biotope dimensions cannot be given, but the overall distance of the shore crossing will be a 
maximum of 200 m): 

> Lower shore: 

o “Laminaria digitata on moderately exposed sublittoral fringe bedrock” (IR.MIR.KR.Ldig.Ldig); 

o  “Fucus serratus and red seaweeds on moderately exposed lower eulittoral rock” 
(LR.MLR.BF.Fser.R). 

> Mid shore: 

o “Fucus vesiculosus and barnacle biotope” (LR.HLR.MusB.Sem.FvesR); 

o “Semibalanus balanoides and Littorina spp. on exposed to moderately exposed eulittoral boulders 
and cobbles” (LR.HLR.MusB.Sem.LitX); 

> Upper shore: 

o “Verrucaria maura on littoral fringe rock” (LR.FLR.Lic.Ver); 

o  “Fucus spiralis on full salinity moderately exposed to very sheltered upper eulittoral rock” 
(LR.LLR.F.FSpi.FS). 

In the intertidal zone, the cable if surface laid and not installed through a horizontally drilled duct, will be laid in a 4 
m wide duct across foreshore over a distance of 200 m, weighted down with clump weights and mattresses.  In 
addition, there will be a 3 m wide access and working area to either side; thus the footprint here will be 
approximately 2,000 m2.  This construction will cross several different biotopes, up the shore, none of which are 
listed under any categories of conservation importance (other than qualifying as rocky or stony reef) therefore 
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considered to be of low sensitivity.  Intertidal cable installation is likely to result in the changed appearance to the 
shore and the loss of sessile species within the construction area (such as kelp and other seaweed species), in a 
10 m wide belt.  The base case is HDD; however surface laid installation has been assessed as this is the option 
which is predicted to result in the greatest impact.  

 
Assessment of impact significance 

The installation of the export cable to Peterhead will result in a direct disturbance of just 0.002 km2.  The great 
majority of this area is occupied by biotopes of no specific conservation concern and widely present round the 
coast of the UK.  On this basis, the intertidal habitats and species potentially affected by the Project are considered 
to be of low sensitivity; the magnitude of effect is considered minor due to the limited area of shore that will be 
impacted, resulting in a level of impact of minor and not significant.  This impact is certain to occur. 

Sensitivity / value Magnitude of effect Level of impact 

Low Minor Minor 

Impact significance - NOT SIGNIFICANT 

 
MITIGATION (intertidal) 

> No mitigation measures proposed as no significant impact predicted. 

9.7.2 Introduction of marine non-native species  
Invasive non-native species pose a significant threat to biodiversity as they may have negative impacts on native 
species and threaten regional ecosystems and economies.  SNH and JNCC reports a growing problem with marine 
invasive non-native species in Scotland (SNH, 2011).  Several activities may have potential to bring non-native 
species into Scottish waters including shipping (commercial and recreational), the seafood industry (aquaculture 
and certain fisheries), scientific research and escapes from public aquaria.  Introduction can be either accidental or 
intentional.  Shipping and aquaculture are the most likely sources of non-native marine species introduction into 
Scotland, as well as their subsequent spread from other areas of Scotland where they may already be established.  
Vessels of all sizes have the capacity to transport a wide range of species in a number of ways.  Ballast water and 
associated sediments within ballast tanks are important vectors in the global spread of marine non-native species.  
Non-native species are also transported in other ways including in seawater pipework, in sea chests, attached or 
entangled on equipment such as anchors and anchor chains, and as fouling on hulls.   

Should a non-native species be introduced into the marine environment of the Project area, there is no guarantee 
that the species will be tolerant of the conditions and it is in fact more likely that the species will be unable to 
reproduce and initiate a local population.  For such a population to develop, the species would need to be tolerant 
of the environmental conditions of the Project location (e.g. temperature, salinity, suspended sediment), make use 
of existing food sources (e.g. organic content of sediment, prey species) and be able to outcompete the native 
species.  Alternatively it must be able to exploit a previously unfilled ecological niche.  Where these conditions are 
met then the native populations may experience a reduction in numbers or a complete failure.  Note that Hiscock 
(2008) reports some of the biotopes in the region to be at no risk from non-native species at all (e.g. the kelp 
habitat), although information is lacking in support of conclusions for other biotopes on which assessments have 
been made. 

There are two main mechanisms for the introduction of non-native marine species from Project activities; the first 
via the ballast water in the WTG substructure and the second on the hulls of vessels involved in project installation.  
The initial ballasting to upend each WTG structure (i.e. taking on up to 10,000 m3 of seawater followed by replacing 
half of this with solid ballast material) would occur at an inshore assembly location and the discharge of ballast 
water originating from the inshore assembly area at the turbine deployment area.  The location of the inshore 
turbine assembly area will be on the Norwegian west coast, and as that is within the North Sea containing more or 
less the same species, the risk of alien invasive species introductions to the east coast of Scotland is minimal.  
When the vessels required for the Project are contracted, risks for introduction of non-native marine species will be 
evaluated and mitigation measures implemented as appropriate. 
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MITIGATION  

Mitigation measures will be implemented to ensure any risks associated with the introduction of non-native marine 
species will be minimised so as not to result in any significant impact: 

> All vessels involved in all stages of the project will adhere to all relevant guidance (including the IMO guidelines) 
regarding ballast water and transfer of non-native marine species. 

 

Assessment of residual impact significance 
The introduction of non-native marine species could impact an area not only directly adjacent to the Project area 
but areas wider afield, as any introduced species could travel with water currents until reaching an environment in 
which it could become established.  Based on the knowledge of the Project area and wider seabed and coastal 
environments this area of the North Sea, the sensitivity of the receptor is considered to be medium.  The impact 
magnitude is considered to be negligible.  The overall consequence ranking is therefore negligible.  The impact is 
therefore not significant.  This impact is considered very unlikely to occur, since all vessels involved in all stages of 
the Project will be managed to adhere to all relevant guidance regarding ballast water and the transfer of non-
native marine species. 

Sensitivity / value Magnitude of effect Level of impact 

Medium Negligible Negligible 

Impact significance – NOT SIGNIFICANT 

9.7.3 Pollution of the water and sediment environment through the disturbance of 
existing contaminated sediments 

The release of contamination that may be present in sediments during device and cable installation may cause 
potentially detrimental effects on species (and habitats) that are sensitive to contamination.  This impact relates to 
the subtidal environment only; the beachfront at Peterhead supports little sediment and has no history of industrial 
activity likely to have caused any significant persistent contamination. 

Based on the data available no areas of contaminated sediment have been observed or are expected in the Project 
area.  The export cable does pass adjacent to three dredge disposal sites at approximately 3 km from the shore 
and analysis of dredge disposal at these sites indicates slightly elevated levels of arsenic and TBT (above 
recognised standards / guidance).  Although the disposal sites retain levels of hydrocarbon and metal 
contamination slightly above background levels, these sites will not be directly disturbed by cable installation 
activities, and it is not likely that such activities will cause any contaminant release that could affect benthic species 
and habitats locally or damage the wider environment. 

 
Assessment of impact significance 

As previously described the sensitivity of the Project area seabed habitats is considered medium.  Given that no 
contamination has been observed within the Project footprint, and that there is no prospect of construction activities 
disturbing any areas of contamination, the magnitude of effect is considered to be negligible.  The level of impact is 
therefore negligible and not significant.  This impact is unlikely to occur. 

Sensitivity / value Magnitude of effect Level of impact 

Medium Negligible Negligible 

Impact significance – NOT SIGNIFICANT 
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MITIGATION  

> No mitigation measures proposed as no significant impact predicted. 

9.8 Impacts during operation and maintenance 

9.8.1 Direct loss of, and disturbance to, seabed and intertidal habitats and communities 
Once the anchors and cables have been installed and the Project enters its operational phase, there will be no 
further or additional direct impacts to the benthic environment.  However, the physical presence of the installed 
infrastructure will make itself felt through the continuing presence of new/anthropogenic substrata. 

The area of seabed that the will be directly impacted from the Project infrastructure and the habitats and species 
directly beneath is only 0.275 km2 and this area is extremely small in relation to the similar available habitat in this 
area of the North Sea.  It should also be noted that the physical presence of the turbine anchors, cables, scour 
protection (rock dump and/or concrete mattresses) and cable protection (rock dump berms) will provide new, 
stable, hard substrata including steel and plastic cable-coating, but predominantly consisting of rock and concrete.  
In areas where the seabed is comprised of sediment these would be regarded as novel habitat.  Where the seabed 
is rocky, the new infrastructure will present a new habitat largely similar to that already present.  The main 
characteristics of such introduced substrata are that they are both hard and stable. 

Similar considerations will apply in the intertidal part of the Project area should the cable landfall be surface laid 
(not installed in a HDD duct), which consists predominantly of rocky substrata. 

 
Assessment of impact significance 

As previously described the sensitivity of the Project area seabed habitats to loss/disturbance is considered 
medium.  Given the small quantity of infrastructure that is being installed on the seabed that will directly impact the 
seabed habitats and species located beneath it, in addition to the fact that some of the introduced habitat is not too 
dissimilar to the hard substrate already present, the magnitude of effect is considered minor.  This results in a 
minor level of impact that is not significant.  This impact is certain to occur. 

Sensitivity / value Magnitude of effect Level of impact 

Medium Minor Minor 

Impact significance – NOT SIGNIFICANT 

 
MITIGATION  

> No mitigation measures proposed as no significant impact predicted.   

9.8.2 Colonisation of infrastructure in the water column and on the seabed 
The concern is change in species composition due to the development of fouling communities on each of the WTG 
Units, and on the mooring chains and cables connecting these to infrastructure on the seabed.  The presence of 
fouling communities on structures at or near the sea surface, and on associated mooring chains and cables, could 
affect benthic communities beneath through the accumulation of fall-out of organic matter such as faecal matter 
and mortalities, and other material such as mussel shells.  The benthic environment in the turbine deployment area 
consists almost entirely of the sand with occasional patches of boulders and mixed sediment with a raised diversity 
of epifaunal species occasional aggregations of Sabellaria spinulosa tubes.  This seabed habitat in the wind turbine 
deployment area is considered to be of low sensitivity, due to the general lack of Annex 1 type habitat.   

Information from the SeaGen tidal device in Strangford Lough, Northern Ireland, shows that some, but not all, of 
the hard structures below the surface experienced marine growth.  Royal Haskoning (2011) reports that the parts of 
the SeaGen device which most closely represented a seabed type habitat (the shoe structures on the seabed) 
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have become colonised by the biotope “Balanus crenatus and Tubularia indivisa on extremely tide-swept 
circalittoral rock” (CR.HCR.FaT.BalTub) which was dominant prior to installation of the device, indicating that the 
device (or at the least some parts of the device) present a similar habitat to that which exists pre-installation.  The 
cylindrical turbine structures (legs, struts and lower tower) were, however, colonised by the blue mussel biotope 
“Mytilus edulis beds with hydroids and ascidians on tide-swept exposed to moderately wave-exposed circalittoral 
rock” (CR.MCR.CMus.CMyt) (Royal Haskoning, 2011).  This biotope was not recorded in the area prior to 
installation of the tidal device, thereby providing evidence that new structures placed in the marine environment do 
have the potential to facilitate the introduction of new habitats/communities. 

The WTG Units are likely to be installed with antifouling coatings and therefore fouling growth is likely to be 
restricted.  Furthermore, inspections of inter-array and export cables, anchors, moorings and substructure will 
normally be performed at intervals of one to four years using vessels with Remotely Operated Vehicles (ROVs).  To 
allow for adequate inspection, biofouling may have to be removed from the substructure, cables and mooring lines 
so a clear view of the infrastructure can be obtained. 

Any impact on the benthic environment from fall-out from fouling communities (particularly during cleaning and 
maintenance operations) is likely to be limited to the immediate area beneath the WTG Units in the turbine 
deployment area.  As noted by Royal Haskoning (2011) fouling communities on lines and structures in the water 
column are more likely to differ from those fouling communities developing in the benthic environment; typically 
they are likely to be initially composed of monospecific colonies (e.g. of amphipod species), before developing into 
multispecies communities.  In addition, the types of fouling community developing will vary according to depth 
below the water surface and other factors such as season.  Since the infrastructure associated with the Project is 
relatively small, and the substratum for fouling communities is limited to 5 WTG substructure units, associated 
mooring lines and cables spread over a wide area, the fall-out of material to the seabed may be limited in 
magnitude and consequence.  It is possible for example, that the presence of fouling communities on the seabed 
could attract a few more mobile scavenger species such as hermit crabs, crabs and star fish species to the area.  
These types of effect would not be expected to negatively influence any patches of Sabellaria spinulosa reef on the 
seabed. 

 
Assessment of impact significance 

Seabed habitats and species in the turbine deployment area are considered to be of low sensitivity to the 
introduction of fouling communities.  Given that any impact on benthic environment from fall-out from fouling 
communities (particularly during cleaning and maintenance operations) is likely to be limited to the immediate area 
beneath the WTG Units in the turbine deployment area and will at most result in the attraction of only a few more 
scavenger species the magnitude of effect is considered to be minor.  This results in a minor level of impact which 
is not significant. 

Sensitivity / value Magnitude of effect Level of impact 

Low Minor Minor 

Impact significance – NOT SIGNIFICANT 

 
MITIGATION  

> No mitigation measures proposed as no significant impact predicted. 

9.8.3 Protection of benthic habitats within the Pilot Park due to restricted trawling  
This assessment is based largely on information from Chapter 14 Commercial Fisheries in which the potential 
impacts of the Project on commercial fisheries was assessed.  It is considered that all fishing activities that 
currently occur within the wind turbine deployment area (demersal and pelagic trawling gear with seabed contact, 
centred on the Buchan Deeps) will be restricted from this area due to the presence of the Pilot Park.  This relates 
principally to the seabed occupied by the mooring system, anchors, inter-array cables and other associated cable 
protection covering around 7.5 km2.  The potential is therefore considered to exist for a minor positive impact to fish 
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species as a result of this exclusion, through a resultant increase in populations within the wind turbine deployment 
area.   

At the same time, a restriction in seabed trawling during the operational phase of the Project would also result in 
reduced disturbance to the benthic environment in the turbine deployment area.  This could allow benthic habitat to 
consolidate, giving rise to a concomitant rise in biodiversity locally.  Trawl tracks on the seabed were in evidence in 
sidescan imagery from the geophysical and environmental survey work undertaken for the Project (MMT, 2013a, 
b).  The changes that might result from such trawling restrictions would be difficult to predict, but these could 
include increases in the seabed coverage of Sabellaria spinulosa biogenic reef for example.   

 
Assessment of impact significance 

During the 20 year operational phase of the Project fishing will be restricted in the turbine deployment area.  The 
relatively low level of fishing activity occurring within the wind turbine deployment area and along the export 
cable route should be noted.  Based on the types of habitats and species present throughout the Project area the 
sensitivity of the seabed habitats and species to a restriction of trawling activity is considered medium, the 
magnitude of effect is likely to be a minor positive.  The overall level of impact is not significant.  This impact is 
likely to occur. 

Sensitivity / value Magnitude of effect Level of impact 

Medium Minor Minor 

Impact significance – NOT SIGNIFICANT 

 
MITIGATION  

> No mitigation measures proposed as no significant impact predicted. 

9.8.4 Effects of EMF and heat generated by active power cables on benthic invertebrates 

EMF 
Electromagnetic (EMF) field emissions are generated from the transmission of electricity through cables, such as 
the AC inter-array and AC export cables proposed for this development.  The cables produce electromagnetic 
fields which have both an electric component (E) measured in volts per metre (V m-1) and a magnetic component 
(B) measured in tesla (T).  The direct electric field is mostly blocked with the use of conductive sheathing and it is 
therefore the magnetic field and the resultant induced electric field that is emitted into the marine environment.  The 
ecological impacts of EMFs are largely unknown but it has been suggested that they may be detected by marine 
organisms (Inger et al., 2009); in addition to visual cues, some species also use the magnetic field of the earth to 
orient (Fisher & Slater, 2010).  In close proximity to cables, the magnetic component of EMF will be of similar 
strength to that of the Earth, and so will have the potential to affect magneto-sensitive species such as bony fish, 
elasmobranchs, marine mammals, sea turtles (Inger et al., 2009), barnacles and sea urchins (Fisher & Slater, 
2010).   

Cabling requirements, at most are predicted to include 15 km of inter-array cabling connecting the turbines with 
each other and the main export cable route, plus the main export cable running for up to 35 km to landfall at 
Peterhead.  The cables to be used are up to 33 kV, with significantly less fields surrounding the cables when 
compared to the 132 kV cables used in most offshore wind farms.  This in itself means that this development have 
considerably less EMF impacts compared to other offshore power cables.  Burial of the cable will not shield EMF in 
any way (Gill et al., 2009), but it does serve to increase the distance between the cable and the electro-sensitive 
species (Gill et al., 2005), and, therefore, reduce exposure of electromagnetically sensitive species to the strongest 
electromagnetic fields at the surface of the cable.  Cables are typically designed with a screen completely 
surrounding the conductor, such that the induced field outside the cable will be zero.  Directly surrounding the cable 
the magnetic field may be up to 6 μT.  However, at 2 m from the cable this would decrease to approximately 2 μT 
which is well below that of the Earth’s magnetic field (which is between 30 and 70 μT) and may not be detectable.  
The exact magnitude of the induced electric field emissions from the cables used for the array is not known but it is 
considered likely to be below the predictions made in the COWRIE reports (CMACS, 2003, Gill et al., 2005). 
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Benthic and demersal species are more likely to be vulnerable to the potential barrier effects of the EMF than 
pelagic species, as their lifestyle brings them into closer contact with the seabed cables.  The species most 
sensitive to the EMF and most likely to be attracted or repelled by the electrical fields generated by submarine 
cables are the electrosensitive elasmobranchs, a species group which is dealt with in Chapter 10 (fish ecology).  
The spiny lobster Panulirus argus has been demonstrated to use a magnetic map for navigation (Boles & 
Lohmann, 2003); however, it is uncertain if other crustaceans including commercially important Nephrops and 
edible crab are able to respond to magnetic fields in this way. 

However, other benthic species are potentially still vulnerable.  Bochert & Zettler (2004) report the outcome of 
experimental analysis on several benthic species (including a number of crustaceans) exposed to static magnetic 
fields of 3.7 mT for an extended period of time.  These results obtained no differences in survival rates between the 
experimental and control populations.  Similarly, the mussel Mytilus edulis exposed to static magnetic fields for 
three months did not demonstrate recordable changes.  Bochert & Zettler (2004) conclude that the static magnetic 
fields of power cable transmissions do not appear to influence the orientation, movement or physiology of benthic 
species.  In addition, even under the influence of anthropogenic fields, no negative impacts have been observed in 
crustaceans; for example, no ill effects were detected in western rock lobster Panulirus cygnus after 
electromagnetic tags emitting a 31 kHz signal were attached (Jernakoff, 1987).  Although there are studies that 
demonstrate some species may be susceptible (e.g. Rosario & Martin, 2010), the Marine Renewable SEA does not 
list any specific benthic species as having demonstrated a response to EMF.  Species monitoring at the Robin Rigg 
wind farm observed no significant difference in the distribution of electrosensitive species along the cable route 
corridor after two years of operational monitoring, although it was noted that the survey station may have been too 
far from the corridor to observe an effect (Malcolm et al., 2013). 

Assessment of impact significance 
As previously described the seabed habitats and species in the Project area are considered potentially to be of 
medium sensitivity to EMF.  The evidence presented above from a literature review of potential EMF impacts in 
benthic species indicates that recordable changes are not expected, the magnitude of effect is therefore 
considered negligible.  The level of impact is negligible and not significant.  This impact is likely to occur. 

Sensitivity / value Magnitude of effect Level of impact 

Medium Negligible Negligible 

Impact significance – NOT SIGNIFICANT 

 
MITIGATION  

> No mitigation measures proposed as no significant impact predicated. 

Heat 

It is possible that the heat released by subsea cables has the potential to increase the temperature in the 
surrounding sediments and water (Boehlert & Gill, 2010).  However, field studies are very limited and experiments 
carried out until now are not exhaustive, so it is not clear to what extent heat dissipation could affect benthic 
communities (Boehlert and Gill, 2010). 

Published theoretical calculations of heating by operational buried cables are consistent in their predictions of a 
temperature rise in the surrounding sediment.  The one field study carried out so far, at the Nysted wind farm, did 
not provide conclusive results (Meißner et al., 2007).  The rise in temperature did not exceed 1.4°C in 20 cm depth 
above a 166 MW cable.  In addition it was not possible to establish a correlation between temperature increase and 
power transmitted due to lack of data.  Furthermore, the coarse sediment of the study location allowed for 
increased heat loss through the interstitial water than would be the case in fine sands or mud. 

Important factors determining the degree of temperature rise are cable characteristics (type of cable), transmission 
rate and characteristics of the surrounding environment (thermal conductivity, thermal resistance of the sediment 
etc.).  In general, heat dissipation due to transmission losses can be expected to be more significant for AC cables 
than for HVDC cables at equal transmission rates (OSPAR, 2009a). 
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Non-buried cables installed on the sea floor are unlikely to heat up the surrounding water as the water itself washes 
away most of the dissipated heat; however, the water/cable interface can be warmer than the surrounding water 
(Worzyk, 2009).  

For the Project, the export cable will be armoured and buried to a depth of 1.5 m where possible and protected 
elsewhere which will limit the rise in sediment temperature, minimise harm to macrofauna, and limit change to 
benthic communities and processes.  The inter-array cables will be suspended in the water column with armour 
protection.  

 
Assessment of impact significance 

As previously described the seabed habitats and species in the Project area are considered to be of medium 
sensitivity to heat.  The magnitude of effect is considered negligible in view of the low number and small spatial 
extent of the cables associated with the Project.  The overall level of impact is negligible and not significant.  This 
impact is likely to occur. 

Sensitivity / value Magnitude of effect Level of impact 

Medium Negligible Negligible 

Impact significance – NOT SIGNIFICANT 

 
MITIGATION  

> No mitigation measures proposed as no significant impact predicted.  

9.9 Potential variances in environmental impacts (based on Design Envelope)  
The impact assessment above has assessed the Project options which are predicted to result in the greatest 
impacts with regards to benthic and intertidal ecology.   

Predicted impacts associated with the base case HDD option are predicted to be less than the surface laid option; 
and therefore this is the option assessed in the impact assessment even though it is less likely to be adopted than 
HDD.  The assessment has considered all potential impacts on the seabed and intertidal habitats and species 
based on the maximum Project infrastructure that could be installed on the seabed.  Should the cable at the landfall 
be installed though a HDD duct, then the impacts predicted presented above with regards to the intertidal area 
would be avoided.  For the HDD option, a small amount (estimated at a maximum of 4 m3) of drill cuttings will be 
released into the marine environment when the bore breaks through the seabed at approximately 10 m below 
Lowest Astronomical Tide (LAT).  Such a small amount will be rapidly dispersed by wave and tidal action in this 
relatively exposed location. 

Other minor variances in the area of seabed impact will be dependent on the final Project requirements with 
regards to such issues as final export cable route, final rock protection requirements for cables and cable crossings 
and scour protection around the anchors.  These will be defined as part of the detailed design.   

9.10 Cumulative and in-combination impacts 

9.10.1 Introduction 
HSL has, in consultation with Marine Scotland and Aberdeenshire Council, identified a list of other projects which 
together with the Project may result in potential cumulative or in-combination impacts.  The list of these projects 
including details of their status at the time of the EIA and a map showing their location is provided in Chapter 6; 
Table 6-3 and Figure 6-1 respectively. 

The consideration of which projects could result in potential cumulative or in-combination impacts is based on the 
results of the project-specific impact assessment together with the expert judgement of the specialist consultant.  
Having considered the information presently available in the public domain on the projects for which there is a 
potential for cumulative or in-combination impacts, the only project which is considered to have the potential to 
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result in in-combination impacts from a benthic and intertidal ecology perspective is the NorthConnect cable 
interconnector.  No projects were identified which are considered to have the potential to result in cumulative 
impacts.   

The following sections summarise the nature of the potential cumulative and in-combination impacts for each 
Project phase. 

As outlined in the preceding benthic ecology impact assessments, all of the impacts likely to affect the benthic 
environment will be confined to within the immediate area of the Project and its export cable corridor.  This means, 
in one sense that cumulative or in-combination impacts might only be expected if other planned projects were to 
overlap directly with this Project.  Cumulative or in-combination impacts could also arise from widely separated 
projects if they were having impacts on similar benthic features or biotopes.  The difficulty with this latter concept; 
however, is that there are insufficient data on the occurrence, distribution and coverage of individual features or 
biotopes within the UKCS to support an assessment for other projects.   

9.10.2 Potential cumulative impacts during construction and installation, operation and 
maintenance  

Cumulative impacts are impacts on benthic and intertidal ecology caused by planned and consented offshore wind 
farms.  There are no cumulative impacts predicted during construction and installation, operation and maintenance. 

9.10.3 Potential in-combination impacts during construction and installation 
In-combination impacts are impacts on benthic and intertidal ecology as a result of offshore wind farms (and their 
associated activities) combined with impacts from other marine activities or users of the sea. 

The main impact with any potential for in-combination effects at the construction and installation phase is: 

> Direct loss of, and disturbance to, seabed and intertidal habitats and communities (both ‘direct physical loss of 
benthic species and habitat beneath the project footprint’, and ‘wider but temporary disturbance through the 
suspension and re-settlement of sediments’). 

The route for the NorthConnect interconnector project indicated in Figure 6-1 suggests that it may cross the Hywind 
export cable route at a point where the benthic biotope is either “Polychaete-rich deep Venus community in 
offshore mixed sediments” (SS.SMx.OMx.PoVen), or “Flustra foliacea and Hydrallmania falcata on tide-swept 
circalittoral mixed sediment” (SS.SMx.CMx.FluHyd).  Neither biotope is of particular conservation significance.  This 
crossing would involve the installation of protection for the Hywind export cable underneath, a suitable ‘bridge’ or 
bridges to enable the NorthConnect cables to pass over the Hywind cable, and protection over the top of the 
NorthConnect cable.  All this would be most likely achieved using a combination of concrete mattresses and/or rock 
dump, and each crossing point would cover a similar area to each of the four cable crossings being constructed for 
the Hywind cable (i.e. approximately 360 m2).   

As outlined in Section 9.7.1 the proposed Project installation avoids interaction with features or biotopes of 
conservation significance in the close vicinity, except for where the cable export route crosses some small patches 
of potential Sabellaria reef just outside the turbine deployment area.  This means that in relation to the 
NorthConnect interconnector route, the in-combination effects of the HSL Project will mostly relate to areas of 
predominantly sandy or mixed sediment habitat which will be small in relation to the large areas of similar habitat in 
this part of the central North Sea.  In relation to sensitive habitat features present in the Project area as a whole 
such as Sabellaria reef, for which much larger and better examples are known to occur elsewhere in the region, 
this also means that any additive or cumulative impact resulting from the HSL Project is also likely to be minor and 
not significant. 

9.10.4 Potential in-combination impacts during operation and maintenance 
As outlined in Section 9.8.1 assessing benthic impacts at the same project phase, the physical presence of the 
installed infrastructure will make itself felt through the continuing presence of novel or anthropogenic substrata on 
the seabed.  The impacts with potential for cumulative effects in the operation and maintenance phase will 
therefore be based around any additional novel hard substrata introduced by NorthConnect that would overlap with 
or add to that occupied by the Hywind Pilot Park export pipeline route. 
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